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-2,845,501
ELECTRIC SWITCH

Lee R. George, Frankfort, Ind., assignor to P. R. Mallory
& Co., Inc., Indianapolis, Ind., a corporation of Dela-
ware

Application March 6, 1956, Serial No. 569,867
9 Claims. (ClL 200—14)

This invention relates to rotary tap electric switch
devices and has specific pertinency to such devices in-
cluding means and methods for making and breaking
circuits connected to multiple wafer sections.

The present invention provides a subminiature switch,
the dimensions of which are extremely small, and, in point
of fact, have not heretofore been available. The switch,
as constructed, includes two basic assemblies of exceed-
ingly small dimensions.

The switch, for example, uses a 33" shaft with two
¢ rings controlling its lateral motion. It has a frame
which has a three-fold function. The frame offers a
mounting means for a %’ bushing; it further holds an
indexing spring and also has a locating tab formed toward
the panel side for aligning the switch in rapid fashion.
Another important feature of the switch is that the rotor
not only carries the contactor spring, but also has the
detent surface for the indexing mechanism.

The second assembly of the switch comprises the stator
of the switch and includes the rear frame for the switch
to hold the multiple sections of the switch. The stator
of the switch is constructed from two pieces, namely, a
metal stamping or terminal ring card and a Jaminated
phenolic stamping for the stator. These are assembled
by having ears cut out of the metal piece and protruding
the same through the stator laminate. The hole caused
by a lance is then used as a solder lug.

Circuit combinations for the switch are obtained by
planking the outer ring of the terminal ring at various
positions to obtain the desired switching arrangement
required for that section. The rear frame then is used
to stack the multiple sections to the first.section.

Tt is therefore an object of the present invention to
provide a new and novel subminiature switch of simpli-
fied construction and utilizing few parts.

1t is another object of the present inventicn to provide
a multiple-sectioned wafer type switch of extremely small
physical dimensions capable of being used in printed
and miniaturized circuit assemblies.

Another object of the present invention is to provide
a subminiature type switch fulfilling the requirements
established for normal switching operations and wherein
the indexing and detenting mechanism is exceedingly
simplified and accomplished by a novel construction
thereof.

Yet another object of the present invention is to pro-
vide a new and novel subminiature switch having utility
in environments where physical space and size are im-
portant factors to be considered and where ruggedness
and simplicity of construction are essential features to be
considered.

Still another object of the present invention is to pro-

vide an extremely small rotary tap switch having a multi- ¢

plicity of sections, each of such sections being of simpli-
fied rotor and stator comstruction incorporating novelly
formed detent and indexing mechanisms.

The above and further objects and advantages of the
invention will be more readily apparent from the follow-
ing description when read in connection with the accom-
panying drawings, in which:
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Fig. 1 is a side elevational view of the novel sub-
miniature switch, substantially many times amplified, in
a prefeired embodiment thereof as adapted to illustrate
the many novel constructional and assembly features of
the multiple sections included thereby;

Fig. 2 is another side elevational view of thte submini-
ature switch, many times amplified, taken from a posi-
tion as adapted to illustrate the interfitting of the separate
sections and the mounting thereof to form an interrelated
unitary construction;

Fig. 3 is a cross-sectional, horizontal view with portions
in elovation of an embodiment of the present invention
as adapted to illustrate the indexing and constructional
arrangement thereof and is taken along line 3—3 of
Fig. 2;

Fig. 4 is a cross-sectional, horizontal view of an em-
bodiment of the present invention as adapted to illustrate
the rotor and contact wiper construction thereof as taken
in the direction of the arrow as shown in line 4—4¢ of
Fig. 2; and

Fig. 5 is a cross-sectional, horizontal view of an em-
bodiment of the present invention as adapted to illus-
trate the stator and terminal arrangement thereof as
taken in the direction of the arrow as shown in line 5—5
of Fig. 1.

Generally speaking, the present invention has as its
aim the provision of a subminiature rotary tap switch
which is adapted to be used in printed and miniature
circuits. The switch is readily adapted to automatic
fabrication and assembly in that the individual compo-
nents have been fabricated so that each is utilized in cut-
ting down the physical dimensions of analogous type
structures and whereby the mountings and frames have
been combined to minimize the need for costly staking,
welding and joining techniques usually required for such
small devices.

As an example of the extremely small dimensions here
being used, the contact spring is .450” in diameter; the
rotor is 484" in diameter; each switch section is approxi-
mately 3"’ deep, while a three-sectioned switch from rear
to bearing is approximately %4’ long overall; the bearing
itself is no more than %’ in length, while the shaft is
approximately 34" in diameter. Thus, within these ex-
tremely small specifications, a precision rotary type tap
switch having a severality of discrete positions for switch-
ing a number of different circuits has been accomplished.
To do this, the rotor has been constructed so as to con-
tain the detent teeth. Moreover, an indexing spring has
been novelly mounted and @ stator having several con-
tacts and terminals has been comstructed for making
contact with the contactor spring. The entire assembly
has been stacked and mounted by a unique frame con-
struction for predeterminedly spacing and providing bear-
ing surfaces and supports.

Referring now particularly to the accompanying draw-
ings, in which like numerals have been applied to like
parts throughout the several views, the numeral 10 gen-
erally designates the multi-sectioned switch shown espe-
cially in Fig. 1. The switch may be assembled, as here-
inafter described, to comprise a plurality of substantially
similar sections, such as 11, 12 and 13. Since one sec-
tion is substantially similar to the next, the description
of an individual section will apply with equal pertinency
to each of the others, with the reference numerals being
applied to structures of similar nature in any of the
sections.

The stacked subminiature section switch 18 of the in-
vention is constructed to be mounted to a chassis through
the use of a threaded bushing 14 held within the switch
frame by means of a rear disc-like apertured plate or
collar 15 which fits against the inside wall of the fromt
plate of the sectionalized frame, which is adapted to con-
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tain the separate components of the stacked sections of
the switch. The bushing surrounds a shaft 17 which is
adapted to rotate the several rotors of the switch, This
shaft is locked against axial movement by a ‘C washer
18 held within a groove cut in the shaft in front of the
bushing. .

The front section of the switch is held in links com-
prising parts of the entire switch frame strap. The
links of the frame sirap are adapted, as hereinafter de-
scribed, to interfit with one another in a locking fashion,
thus holding the individual sections of the switch tightly

- together. As seen from Figs. 1-3, the front frame link
comprises a front face 20 having its center cut out to
form a circular opening of a diameter sufficient to pass
the threaded bushing therethrough. The bushing has a
rear collar 15 which abuts the inside surface of the front
face, which acts as a bearing surface therefor. At the
same time, the rotor 21 of the front section of the switch
is adapted to ride on the collar of the bushing. It is to
be noted that, as finally assembled, the entire switch has
the links or frames tightly strapped together so that the
individual rotors of the separate sections will smoothly
and evenly ride on its bearing surface,

On the front frame surface there are placed a plurality
of dimples 22 which are Iocated at spaced points adjacent
the circular opening formed through the said surface.
These dimples are used for aligning and centering the
switch with respect to the supporting chassis to which it
is attached, To further aid in the alignment of the switch
with reference to the chassis, a longitudinal tab 23 extends
out from the face of the front frame to fit within a
cooperating slot formed in the chassis. This tab acts
as a non-turn mounting locating tab. Thus, the switch
is easily adapted to be seated and connected to its asso-
ciated chassis.

On the opposite sides of the front
and below the links of the frame, are
extending tongues 24 and 25. These, in cooperation with
a frame link 27 contained therebetween, are adapted to
provide pivoting mounting means for an indexing spring
28 as it is constructed to ride on the rotor detent.

As shown in Fig. 3, the indexing spring 28 comprises
a thin strip of soft type amnealed carbon spring steel
flat wire approximately .010” thick, which is formed
and then hardened. As finally constructed, it forms a gen-
erally U-shaped configuration, comprising two legs 31
and 32 interconnected by a mid-portion 33 placed substan-
tially horizontally to the legs. The horijzontal section is
slightly bowed, with the bottom-most portions 34 and 35
of the interconnected legs angulated at approximately
15° thereupon. The bottom portions of each of the legs
are connected to larger, vertical, central sections 37 and
38 which are horizontally offset from the bottom portion
by a slight arc. The top of each central section com-
prises hook-shaped portions 40 and 41 which, as seen
by referring more particularly to Fig. 3, provide the index
finger adapted to ride in the detented portion, such as
42, of the rotor. Both hooks act on opposite sides of
the rotor to form a positive detenting and indexing action
for the switch.

The mid-section of the indexing spring fits around
the link between the backwardly extending tongue of
the front face in a manner such that the bottom portions
of the legs are tightly held therebetween with each tongue
bearing against the arc portion of the spring so as to
tightly conform the remaining central portion and detent
hooks against the rotor of the switch. In this fashion, a
tight, resilient, positive indexing spring is mounted on
the switch without the necessity for resorting to com-
plicated mounting procedures. As the rotor turns, the
hook of the spring falls in and out of the valleys between
the teeth and moves in pivotal restraint because of the
mode of mounting,

Fach individual rotor of the switch sections, such as
rotor 21, is predeterminedly. constructed with . many
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4 ,
unique features. The rotor is of one-piece construction,
which may be of moulded fabrication. The minuscular
size of the rotor can be seen from the fact that its outside
diameter is 3. It comprises substantially a two level
construction 45 and 46 having its center penetrated by a
substantially “double D”-shaped opening adapted to allow
the switch shaft access therethrough. The short sides
of the rectangular openings are slightly bowed so that
the rotor is tightly fitted on the shaft. By means of the
fit, the rotor is adapted to be turned by the shaft without
any other means for staking. The top surface 45 of the
first level of the rotor has two moulded posts 47 and 48
placed on opposite sides of the shaft opening. These, as
hereinafter described, will fit through cooperating aper-
tures on the rotor contact spring to hold the spring on
this surface as it moves along the terminal of the stator
51 placed adjacent thereto. The underside of the rotor
46 comprises the detent level, which comprises a moulded
annular section connected to the first, or above, level of
the rotor. Its diameter is less than the top level, but of
greater thickness. The circumference of the detent level
comprises a muitiplicity of moulded detents or teeth 57
which cooperate with the indexing spring, described above,
to provide the necessary detenting and indexing functions
of the switch as the rotor revolves to place the individual
circuits in operation. On the periphery of the first level
of the rotor, a moulded stop or extension 58 is provided,
extending horizontally outward from the rotor, which, on
the radial excursion of the rotor, will be adapted to come
up against a link of the frame to be stopped thereby at
the proper angular rotation of the shaft and rotor.

The contact spring 50 (Fig. 4) of the subminiature
switch is fabricated of non-ferrous alloy spring material
of approximately .0035” thickness and can have inter-
connected arms 60, 61, 62 and 63 forming a generally
diamond-shaped configuration. The dimensions of the
spring are also very small, being .450’” on the long di-
mension and .375” on the small dimension. On the
junction formed by arms of the long dimension 60 and
61 or 62 and 63 are formed the contact wipers, which
are long dimples 65 and 66 struck out from the spring
arms to form belly extensions . therefrom. The con-
tact spring is preformed to give an inherent predeter-
mined contact force, which insures proper electrical con-
tact and avoids mechanical wear. The contact spring
rides on the rotor and is mounted thereon by having the
apertures formed through the other junctions of the arms
fit over the posts which are moulded in the rotor, as de-
scribed above. The rotor and contact arm are tightly
juxtapositioned against the stator and contact terminals
placed thereon by means of the unique lock fit of the
links of the frame.

The stator 51 (Fig. 5), which cooperates with the
rotor 21, described above, is made of a laminate, such as
“Bakelite,” and has a generally annular configuration,
with, however, a plurality of rectangular notches 90, 91,
etc., made in the periphery thereof. Two of these
notches 92 and 93 are opposite each other and cut wider
than the others. As hereinafter described, the smaller
notches are used, in cooperation with adjacent apertures,
to accept the prongs or tongues lanced out of metal con-
tacts or rings 80, 81, 82, etc., having integrally formed
terminals which are adapted to be connected to the de-
sired electrical circuits. The wider notches are adapted
to accommodate tongue and shoulder portions of the
frame links as the tongues are fed through eyelets in
successive links of the frame and bent over to lock ad-
jacent links to one another in a chain-like fashion and
in extremely tight fashion. The individual contact and
solder lug terminals, such as 95, are of a one-piece con-
struction. The terminal is lanced so that a metal tongue
is cut out which will be adapted to be bent so as to clinch
the laminate. The contact portion has an extension
which goes through one of the holes in the laminate, also
to be bent therethrough and to anchor the same by
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clinching it to the underside of the laminate. In a simi-
lar fashion, the contact ring 82, which is of crescent
shape, has a unitarily formed solder terminal connected
thereto, with the ring and terminal being clinched to the
laminate by ears bent through the apertures cut there-
through. This construction again simplifies the staking
of the terminals and provides an exceedingly simple struc-
ture for performing a complexity of functions.

For providing the necessary circuit combinations, the
metal contact ring is blanked to obtain the described
switching required for the switch section.

To provide bearing surfaces for the rotors of con-
secutive switch sectioms, as well as means to keep the
stator of the preceding section under tight compression,
a rear frame 97 is provided (Fig. 1). It comprises a
raised central portion 98 having an aperiure cut there-
through through which the shaft rod penetrates. The
central portion is raised by having portions integrally
connected thereto bent vertically to form individual legs,
such as 99, a tip 165 of which rests against the horizon-
tally extending portions 10¢ and 166’, respectively, of
side links 102 and 183, respectively, forming part of the
frame of its section. Fach side link thus comprises a
top, horizontal tongue portion adapted to fit in the aper-
ture of the succeeding side link, a bottom portion which
is apertured and has a portion adapted to be horizopn-
tally bent to abut the under side of the stator. This
portion, as stated above, underlies the legs of the rear
frame link and is compressed against its adjacent stator
by means of the tongue of the preceding side link of
the frame. In this fashion, the side and rear links of
the frame combine to provide a tight stacking umit for
the individual sections of the switch. This mode of
mounting may be extended indefinitely to encompass as
many switch sections as required by the nature of the
number of switching circuits to be connected.

By the present invention, there has been provided a
subminiature switch of extremely small dimensions.
The switch has made a considerable advance in the art
by developing and improving means and modes for
mounting aligning, indexing and fabricating components
for such switches, whereby complicated assembly pro-
cedures have been eliminated and costs of fabricating
have been considerably reduced. The description of the
present switch, moreover, is intended to be merely illus-
trative of the many features which are incorporated
therein and which may be utilized in other fields.

What is claimed is:

1. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having an
aperture of a diameter sufficient to fit over said bushing,
a rotor having separate levels attached to each other,
one smaller diameter level thereof having a periphery
formed as a multiplicity of detents, a shaft passing
through said bushing being connected to said rotor, a
bearing surface upen which said rotor is adapted to ro-
iate, a frame for said rotary switch including interlock-
able side links, an indexing spring having a pair of oppos-
ing fingers held by said links of said frame for cooperat-
ing with said detents of said rotor to positively index
the same as desired on rotation of said switch shaft, a
contact spring having wipers thereon adapted to be
moved with said rotor, a stator placed adjacent said

rotor having discretely spaced contacts and contact ring &

thereon, terminals connected thereto, said contact spring
on said rotor adapted to move against said contacts and
ring so as to determine the proper circuits to be switched
thereby, and means placed against said stator for lock-
ing the same to said rotor and contact spring coni-
ponents of the switch tightly together under compression.

2. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an aperture of a diameter sufficient to fit over said bush-
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ing, a rotor having a pair of integral levels attached to
each other, one level thereof being of smaller diameter
and having a periphery formed as a multiplicity of de-
tents, a shaft passing through said bushing being con-
nected to said rotor, a raised portion of a frame upon
which said Totor is adapted to rotate, said frame for said
rotary switch further including interlockable side links,
an indexing spring having a pair of opposing fingers held
by tongues bent back from said frame for cooperating
with said detents of said rotor to positively index the
same as desired on rotation of said switch shaft, a con-
tact spring having wipers thereon adapted to be moved
with said rotor, a stator placed adjacent said rotor hav-
ing discretely spaced contacts and contact ring thereon,
terminals connected thereto, said contact spring on said
rotor adapted to move against said contacts and ring so
as to determine the proper circuits to be switched there-
by, and means placed against said stator for locking the
same to said rotor and contact spring components of the
switch tightly together under proper compression.

3. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an aperture of a diameter sufficient to fit over said bush-
ing, a rotor having separate top and bottom levels at-
tached to each other, said bottom level being of lesser di-
ameter and having its periphery formed as a multiplicity
of detents, a shaft passing through said bushing being
connected to said rotor, a bearing surface upon which
said rotor is adapted to rotate, a frame for said rotary
switch including side links, an indexing spring having a
pair of opposing fingers held by said frame for cooperat-
ing with said detents of said rotor to positively index the
same as desired on rotation of said switch shaft, a con-
tact spring of diamond-shaped configuration having
wipers integrally formed thereon adapted to be moved
with said rotor, a stator made of laminate placed ad-
jacent said rotor having discretely spaced contacts and
contact ring staked thereto, terminals unitarily connected
thereto, said contact spring on said rotor adapted to move
against said contacts and ring so as to determine the
proper circuits to be switched thereby, and tongues bent
from said sides of said frame placed against said stator
for locking the same to said rotor and contact spring
components of the switch tightly together under proper
compression.

4. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an aperture of a diameter sufficient to fit over said bush-
ing, a unitary formed rotor having a plurality of dis-
crete levels attached to each other, a level thereof being
of lesser diameter and having its periphery formed as a
multiplicity of detents, a shaft passing through said bush-
ing being connected to said rotor, a raised bearing sur-
face upon which said detent level of said rotor is adapted
to rotate, a frame for said rotary switch including inter-
lockable side links, an indexing spring passing over one
of said side links and having a pair of opposing fingers
held by said frame for cooperating with said detents of
said rotor to positively index the same as desired on ro-
tation of said switch shaft, a contact spring having wipers
thereon adapted to be moved with said rotor, a stator
placed adjacent said rotor having discretely spaced con-
tacts and contact ring thereon, terminals connected there-
to, said conmtact ring on said rotor adapted to move
against said contacts and ring so as to determine the
proper circuits to be switched thereby, and means placed
against said stator for locking the same to said rotor and
contact spring components of the switch tightly together
under proper compression.

5. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an aperture of a diameter sufficient to fit over said bush~
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ing, a unitarily formed rotor having a plurality of plastic
discrete levels attached to each other, a level thereof
being of lesser diameter having a periphery formed as
a multiplicity of detents, a shaft passing through said
bushing being connected to said rotor via an aperture, a
raised bearing surface connected to said front plate upon
which said rotor is adapted to slidably rotate, a com-
posite frame for said rotary switch including side links
and said front plate, an indexing spring passing over
one of said side links and having a pair of opposing
fingers held by said frame for cooperating with said de-
tents of said rotor to positively index the same as de-
sired on rotation of said switch shaft, a contact diamond-
shaped spring having a plurality of arms with portions
formed of two of said arms adapted to act as wipers and
to be moved with said rotor, a stator placed adjacent
said rotor having discretely spaced contacts and contact
ring thereon, terminals connected thereto, said contact
ring on said rotor adapted to move against said contacts
and ring so as to determine the proper circuits to be
switched thereby, and means placed against said stator
for locking the same to said rotor and contact spring
components of the switch tightly together under proper
compression.

6. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an aperture of a diameter sufficient to fit over said bush-
ing, a unitarily formed rotor having a plurality of sepa-
rate, discrete levels integrally attached to each other,
a level thereof being of lesser diameter having a periph-
ery formed as a multiplicity of detents, a shaft passing
through said bushing being connected to said rotor via

an aperture, a raised bearing surface formed of said .
bushing upon which said rotor is adapted to slidably ro- *

tate, a frame for said rotary switch including interlock-
able side links and said front plate, said plate having
rearwardly extending tongues, an indexing spring having
a pair of opposing fingers held between said tongues of
said plate over one of said side links of said frame there-
of for cooperating with said detents of said rotor to
positively index the same as desired on rotation of said
switch shaft, a contact spring having wipers thereon,
posts for seating said spring on said rotor so as to move
the same therewith, a stator placed adjacent said rotor
having discretely spaced contacts and contact ring there-
onm, terminals connected thereto, said contact ring on said
rotor adapted to move against said contacts and ring so
as to determine the proper circuits to be switched there-
by, and means placed against said stator for locking -the
same in the switch tightly together under proper com-
pression.

7. A subminiature rotary tap switch adapted for use in
the switching of a-multiplicity of electric circuits com-
prising a hollow threaded bushing, a front portion having
an aperture of a diameter sufficient to fit over said bush-
ing, a unitarily formed rotor having a plurality of plastic
discrete levels attached to each other, a level thereof be-
ing of lesser diameter having a periphery formed as a
multiplicity of detents, a shaft passing through said bush-
ing being connected to said rotor via an aperture, a raised
bearing surface connected to said front plate upon which
said rotor is adapted to slidably rotate; a frame for said
rotary switch including side links and said front portion,
an indexing spring held on said front portion having a
pair of opposing fingers for cooperating with said detents
of said rotor to positively index the same as desired on
rotation of said switch shaft, a contact spring having arms
interconnected to form a diamond-shaped structure and
having wipers formed thereof adapted to be moved with
said rotor, a laminate stator structure placed adjacent
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said rotor having discretely spaced contacts and contact
ring thereon,. terminals connected thereto, said contact
ring on said rotor adapted to move against said contacts
and ring so as to determine the proper circuits to be
switched thereby, and means placed against said stator for
iocking the same in the switch tightly together under
proper compression.

8. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a hollow threaded bushing, a front plate having
an eperiure of a diameter sufficient to fit over said bush-
ing, said front plate having aligned dimples and tab for
mounting on a chassis, a unitarily formed rotor having a
plurality of plastic discrete levels attached one under the
other, the lower level thereof being of lesser diameter and
having iis periphery formed as a multiplicity of moulded
detents, a shaft passing through said bushing being con-
nected to said rotor via an aperture, a raised bearing sur-
face connected to said front plate upon which said rotor
is adapted to slidably rotate, a frame for said rotary switch
including side links and said frame portion, a resilient
indexing spring held over one of said side links and having
a pair of opposing fingers for fitting in said detents of
said rotor to positively index the same as desired on ro-
tation of said switch shaft, a contact spring having a
severality of interconnected arms configured as a diamond-
shaped spring, - said spring adapted to move with said
rotor, a Jaminate stator placed adjacent said rotor having
discretely spaced contacts and contact ring thereon, ter-
minals formed unitarily therewith, said contact ring on
said rotor adapted to move against said contacts and ring
on said stator so as to determine the proper circuits to be
switched in accordance therewith, and tongue means on
said side links of said frame for locking the stator, the
rotor and the contact spring of the switch together under
proper compression.

9. A subminiature rotary tap switch adapted for use
in the switching of a multiplicity of electric circuits com-
prising a plurality of switch sections, each of said sec-
tions including a unitarily formed rotor having a plu-
rality of moulded discrete levels attached to each other, a
level thereof being of lesser diameter having a periphery
formed as a multiplicity of detents, a shaft passing through
said sections being connected to said Totor via an aperture,
a raised bearing surface in each section upon which said
rotor is adapted to'slidably rotate, a frame for said rotary
switch sections including side links and a front plate, an
indexing spring held on sajid front plate having a pair
of opposing fingers for cooperating with said detents of

* said rotor to positively index the same as desired on ro-

tation of said switch shaft, a contact spring having a
severality of interconnected arms configured .as a dia-
mond-shaped spring, said spring adapted to move with
said rotor, a laminate stator placed ‘adjacent said rotor
having discretely spaced contacts and contact ring thereon,
terminals formed unitarily therewith, said contact ring
on said rotor adapted to move against said contacts and
ring on said stator so. as to determine the proper circuits
to be switched in accordance therewith, and locking
means holding said stator for locking the rotor and con.
tact spring of the switch together under proper compres-
sion.
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