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This invention relates to electric switches and
more particularly to switches useful in radio re-
ceivers for changing from one wave band to an-
other.. Switches for this type of service must be

s cheap, compact, easily assembled and disassem-
bled, must have definite switching positions and
must have uniform operating characteristics.

An object of this invention is to devise a switch
of this character which will satisfy the above
requirements.

Referring to the drawings, Figure 1 is a side
view of the switch. Figure 2 is a section along
line 2—2 of Figure 1. Figure 3 is a section along
line 3-—3 of Figure 1. Figure 4 is a section along
line 4—4 of Figure 3. Figure 5 is a section along
line 5—5 of Pigure 1, and shows the indexing
mechanism. Figure 6 is a detail of a modified
switch stator and rotor. Figure 7 shows the re-
verse of Figure 6. Figure 8 is a section on 8—8
of Figure 7. TFigure 9 is an enlarged detail of
the contact surface.

Referring to the drawings, a circular shaft
1 is mounted for rotation in a bushing 2 carried
by a front plate 3. Beyond the indexing assem-
o5 bly, carried by plate 3, to be described later, shaft
{ has opposite portions removed to provide flat-
tened sides 5 and 6. Front plate 3, as shown in
Figure 5, is of generally circular shape and pro-
vided with diametrically opposed projections 1
and 8, having suitable apertures therethrough.
Elongated bolts 9 and 10 pass through each of
the apertures in plate 3 and are adapted to be
locked in position by nuts 11 and lockwashers 12.
Bolts 9 and 10 may be as long as desired and are
provided with a plurality of sleeves {5 to {9 and
15 to 19’ inclusive. The sections having the
same numbers but with a prime are preferably
of the same length and are adapted to maintain
a plurality of switching sections in spaced rela-
tionship to each other.

Tnasmuch as the switching sections are one of
two types, it will only be necessary to describe
in detail one type shown in Figures 2 and 3 and
the other type shown in Figures 6 and 7. The
last switching section in the gang, generally des-
ignated by the numeral 20, has a stator with the
same shape as plate 3 threaded on to bolts 9
and 10. Nuts 21 and 22, with corresponding lock-
washers, are provided to maintain the entire
switch assembly intact. If desired, a metal
shielding plate 23 may be disposed between ad-
jacent switch sections and maintained in posi-
tion between adjacent sleeves 18 and 19 and the
corresponding sections 18’ and 18’. While only
one shielding plate is shown, it is to be under-
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stood, of course, that as many may be provided

as may be found necessary.

Switching section 25, having a series of sta-
tionary contacts on one side of stator and illus-
trated in detail in Pigures 2 and 3, will now be
described. This section comprises a stator 26 of
rigid insulating material such as a phenolic con-
densate of a generally circular shape and hav~
ing diametrically opposed extensions 21 and 28
and similar in shape to front plate 3. Stator
26 has the interior region 30 cut out. Within
region 30 a rotor generally designated as 31 is
disposed and adapted to be operated by non-
circular portion of shaft I.

Disposed on the circumference of a circle con-
centric with shaft | is a series of stationary con-
tacts. Inasmuch as these contacts are the same
except for two different lengths, a detailed de-
scription will be given of contacts 33 and 34, the
remaining contacts being similar thereto. These
contacts, shown in section in Figure 4, comprise
a strip of spring material such as silver plated
phosphor bronze bent over at 35 and pressed
together to form a soldering lug 36. Portion 36

runs into a mounting portion 31 suitably aper-

tured and disposed on the surface of insulating
stator 26. The entire contact is rigidly main-
tained in position by an eyelet 38. Mounting
portion 31 runs into a contact portion 40. Con-
tact portion 48 has its longitudinal central por-
tion 41 flat in about the same plane as mounting
portion 37. On each side of this central region,
however, the contact material is flared outwardly
to form lips 42 and 43, which taper down toward
each other at the free edge of the contact portion.

The shorter contact 3% is made in generally
the same manner and is provided with a soldering
lug portion 47 maintained in place by an eyelet
48 and having contact portion 53. The lower
jaw 51 of contact portion 58 is provided with a
circular hinge portion 52, while the upper con-
tact portion 53 is provided with an $-shaped
portion 54, connecting contact portion 53 with
mounting portion 471. The outer contacting edges
are the same as in the larger contact clip and,
therefore, need no further description.

The rotor comprises an insulating disc 59, hav-
ing a non-circular aperture 56 to permit the non-
circular portion of shaft { to rotatively engage
said rotor but permit transverse movement to
compensate for manufacturing inequalities in the
switch section spacing means as described and
claimed in Patent No. 2,012,492 to Arnold and
Dunn. Insulating rotor disc 55 is provided with
a plurality of apertures 51 symmetrically dis-
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posed with respect to shaft {. A plurality of
rotor contacts 68 and 61 are carried by disc 55.
These rotor contacts are of any desired angular
extent and may be of any number. Since all the
rotor contacts are alike except for their angular
extent, a detailed description of contact 50 will
suffice. This contact comprises a circular band
62, having a plurality of inwardly disposed
tongues 63 at spaced intervals. Tongues 63 pass
through apertures 51 and are bent over at 64
against insulating portion 55. Band 62 is pro-
vided with two or more tongues 65 and 66 extend-
ing outwardly therefrom and of any desired
angular extent. It will be noted that certain of
the contacts, such as contact 33, does not extend
inwardly toward shaft | as far as other of the
contacts, such as 34. By disposing outwardly
extending tongues 65 and 66 in predetermined
relationship with respect to the various contact
lengths, a selective switching action may be ob-
tained.

Referring to Figure 9, the advantages of the
shaping of the contacts 33 and 34 will be evident.
Rotor contact 60 is made of soft brass with a
thin coating of silver. The stator contacts are
preferably of springy material such as spring
brass or phosphor bronze, also silver plated.
Wearing of the softer rotor contact 60 will permit
parts 41 of the stator contact to lie along the
rotor contact and keep opposing fresh silver edges
together. This contact surface provides a con-
stant contact resistance over a long life.

Referring to Figures 6 and 7, switching section
10 is shown in detail. This switching section
has stator and rotor contacts on opposite sides
thereof.

Referring to Figures 6 and 7, stator dise Tl is
preferably identical with stator 26 of switching
section 25. On one side of section 70, as shown
in Figure 6, a plurality of contacts 72 and 13 may
be mounted as in Figure 2. The other side of
this switching section shown in Figure 7 carries
additional contacts 14 and 18.

Referring to Figure 8, it will be noted that a
pair of contacts 76 and 1T may be carried by one
eyelet 18, or one contact T9 only need be main-
tained by an eyelet 80. Rotor contacts 81, similar
to the rotor contacts described in Figures 2 and 3,
may be carried on one side of rotor disc 82, while
electrically distinct rotor contacts 83 may be car-
ried on the opposite side of the rotor disc 82,
it being understood, of course, that the inwardly
extending fingers 84 and 85 of the respective con-
tacts extend through different apertures in rotor
disc 82, -

In order to limit the operation of the switch
between predetermined positions and force the

switch sections to assume one of a number of

definite positions, an indexing mechanism is pro-
vided on front plate 3. Front plate 3 is provided
with a plurality of struck-up portions 90 disposed
on the circumference of a circle with respect to
shaft I. Rigidly carried by shaft i immediately
behind front plate 3 is a rigid cross member 92,
having arms 83 and 94. This cross member 92
is preferably maintained in position by a C washer
85 engaging shaft | in a groove thereof, cross
member 92 being prevented from rotating rela-
tive to shaft { by non-circular cross section of
shaft { and a corresponding aperture through
cross arm 92. The central portion of cross arm
92 is provided with a finger 96 which is adapted to
play between two indentations 97 and 98 on front
plate 3, spaced apart a predetermined angular
distance. Finger 96 can only travel between in-
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dentations 871 and 98 and functions as a stop
mechanism for the entire switch.  Between cross
arm 92 and front plate 3 a spring member (00 is
disposed. This member has its central portion
cut out to leave an irregularly shaped rim. The
portion of spring 100 immediately below arms 93
and 94 is widened and is provided with apertures
i0f and 102 which are engaged by fingers de-
pending from arms 93 and 94 and extending
thereinto. These fingers and apertures, it will be
noted, clear the series of indentations 90 of plate
3. Spring 100 narrows as the distance from the
arms 93 and 94 increases until at right angles
to said cross arms this spring flares out to form
regions 105 and 106 extending inwardly down
toward shaft i. These regions 165 and 106 are
provided with elliptical apertures at 107 and 108,
these apertures being directly above the series of
struck-up portions 90. Below the spring are two
ballbearings 109 and {10 positioned in apertures
10T and 108 of the spring and adapted to ride
over and between struck-up portions 90 of front
plate 3. It will be noted that the region (15 of
spring 100 on each side of regions (05 and 106 is
so narrow in comparison with these portions that
the center of apertures 10T and (08 is nearer to
shaft | than region 115 with the result that when
the ballbearings {09 and (10 ride on top of struck-
up portions 80, the ball retaining regions 105 and
106 remain substantially parallel with respect to
front plate 3 and do not tend to tilt outwardly
in such a way as to throw out the ballbearings.
Furthermore, because of the elliptical shape of
apertures 107 and 108, the ballbearings are
gripped at only two points, reducing the friction
and permitting the balls to roll as the index arm
is turned. .

We claim:

1. In an electric switch, a switching section
removable and replaceable as a unit comprising
a flat insulating stator construction having a
free central region cut out therefrom, contacts
mounted thereon on both sides thereof and hav-
ing active contact portions extending into said
free region,each active contact portion comprising
a pair of spring jaws adapted to open in a direc-
tion perpendicular to the stator plane, the contact
jaws on each side of the stator operating in a
plane parallel to the stator plane, an insulating
rotor disposed within said free region and pro-
vided with a series of apertures therethrough near
the edge thereof and with a central aperture for
engagement with a shaft, flat contacts disposed
on opposite sides of said rotor, the contacts on
each side lying in the plane of operation of the
stator contacts cooperating therewith, each of
said contacts having the general shape of an
annular segment with the active portion extend-
ing beyond the rotor and freely accessible to the
stator jaws, each contact having attaching por-
tions overlying certain of said apertures and hav-
ing other portions clearing at least one of said
apertures, means passing through said certain
apertures for retaining said contact on said rotor,
the retaining means for opposing contacts being
staggered and the contact unsupported by any
retaining means being clear thereof.

2. In an electric switch, a switching section
removable and replaceable as a unit comprising
a flat insulating stator having an interior por-
tion cut out therefrom, a series of contacts
mounted thereon around said cut out portion,
each contact having a pair of spring jaws adapt-

ed to open in a direction perpendicular to said -

10

15

20

25

30

40

45

50

55

60

65

stator plane, a flat circular insulating rotor, dis- ™




10

18

20
. free region, each active contact portion compris-

30

35

43

50

(=1
o

2,186,040

posed within said cut out region, said rotor hav-
ing a non-circular aperture through the central
portion thereof for engagement with a shaft and
also a series of apertures therethrough disposed
near the outer portion thereof, flat contacts dis-
posed on at least one side of said rotor, said
contacts having the general shape of an annular
segment lying in a plane parallel to the stator
plane between the stator contact jaws, said con-
tacts extending beyond said rotor edge and hav-
ing portions disposed to clear certain apertures
and overlie other apertures and means passing
through said other apertures for retaining said
extensions on said rotor.

3. In an electric switch, a switching section
removable and replaceable as a unit comprising
a flat insulating stator construction having a
free central region cut out therefrom, contacts
mounted thereon on both sides thereof and hav-
ing active contact portions extending into said

ing a pair of spring jaws adapted to open in a
direction perpendicular to the stator plane, the
jaws of the contacts on one side of the stator
operating in one plane parallel to the stator
plane and the jaws of the contacts on the other
side operating in a spaced parallel plane, an in-
sulating rotor disposed within said free region
and provided with a non-circular aperture for
engagement with g rotatable shaft and a series
of apertures therethrough near the outer por-
tion thereof, flat contacts disposed on opposite
sides of said rotor, the contacts on each side
thereof lying in the plane of operation of the
cooperating stator contacts, said contacts having
the general shape of an annular segment and
having the active portions thereof extending be-
yond said rotor edge and having spaced exten-
sions from the inner edge going through certain
rotor apertures for retaining said contact and
having portions clearing other apertures, the ex-
tensions of one contact being angularly staggered
with respect to the extensions of the opposing
contact and coinciding with the clearances of
the opposing contact.

4. In an electric switch having a stator with
o, series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accommo-
date a shaft for turning the same, said disk hav-
ing a series of regularly spaced apertures around
said shaft aperture, and at least one contact car-
ried by said rotor, said contact being flat and
lying in a plane parallel with the disk and near
the disk edge and having the general shape of
an annular segment of desired angular extent
necessary to cooperate with the stator contacts
and having attaching portions overlying at least

. two of said apertures and having other portions
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clearing at least one other aperture and means
passing through said two apertures for rigidly
maintaining said contact on said disk.

5. In an electric switch having a stator with
a series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accommo-
date a shaft for turning the same, said disk hav-
ing a series of regularly spaced apertures around
said shaft aperture, and at least one contact car-
ried by said rotor, said contact being flat and
lying in a plane parallel with the disk and near
the disk edge and having the general shape of
an annular segment of desired angular extent
necessary for cooperation with the stator con-
tacts, said contact exftending beyond the disk
edge and having attaching portions overlying at
least two of said apertures and having other por-

3
tions clearing at least one other aperture, and

means passing through said two apertures for
rigidly maintaining said contact on said disk.

6. In an electric switch having a stator with a l

series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accommo-
date 2 shaft for turning the same, said disk hav-
ing a series of reguiarly spaced apertures around
said shaft aperture, and at least one contact car-
ried by sald rotor, said contact being flat and
lying in a plane parallel with the disk and near
the disk edge and having the general shape of
an annular segment of desired angular -extent
necessary to cooperate with the stator contacts
and having its inner edge beyond sald apertures
and having extensions from said inner edge
reaching certain non-adjacent apertures but leav-
ing intervening apertures free and means passing
through said certain apertures for rigidly main-
taining said contact on said disk.

7. In an electric switch having a stator with
a series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accommo-
date a shaft for turning the same, said disk hav-
ing a series of regularly spaced apertures around
said shaft aperture, and at least one contact
carried by said rotor disk, said contact being flat
and lying in a plane parallel with the disk and
near the disk edge and having the general shape
of an annular segment of desired angular extent
necessary for cooperation with the stator contacts
and having the outer edge project beyond the
disk edge with the inner edge beyond the aper-
tures and having extensions from said inner edge
reaching certain non-adjacent apertures but leav-
ing intervening apertures free, and means pass-
ing through said certain apertures for rigidly
maintaining said contact on said disk.

8. In an electric switch having a stator car-
rying a series of contacts, a rotor comprising an
insulating disk apertured for a shaft for turning
the same, sald disk having a series of regularly
spaced aperfures near the edge thereof, and at
least one contact carried by said disk, said con-
tact being flat and lying in a plane parallel with
the disk and near the disk edge and having a
generally annular shape of desired angular ex-
tent necessary for cooperation with the stator
contacts, said rotor contact having its outer por-
tion projecting beyond the disk edge and the
inner portion having regularly spaced attaching
portions ‘overlying certain non-adjacent aper-
tures and clearing intermediate apertures, and
means passing through said non-adjacent aper-
tures for maintaining said contact rigidly on
said disk.

9. In an electric switch, a switching section
comprising a flat insulating stator having an
interior portion cut out therefrom, a series of
contacts mounted thereon on both sides thereof
around said cut out portion, each contact having
a pair of spring jaws adapted to open in a direc-
tion perpendicular to the stator plane, a flat in-
sulating rotor- disk of substantially the same
thickness as the stator disposed within the cut
out region and being apertured to accommodate
a shaft for turning the same, said disk having a
series of regularly spaced apertures near the edge
thereof, at least one contact on each side of said
disk, each contact being flat and lying in a plane
parallel with the disk and near the disk edge and
having the general shape of an annular segment
of desired angular extent for cooperation with
the stator contacts on the same side thereof,
said rotor contacts projecting beyond the disk
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edge and movable between the contact jaws, each
contact having portions'overlying certain aper-
tures, the overlying portions of opposing contacts
being staggered and each contact clearing those
apertures which the opposing contact overlies,
and means passing through said certain apertures
and engaging the overlying parts of each contact
for rigidly maintaining the opposing contacts in
insulating relation to each other on the disk.

10. In an electric switch having a stator with a
series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accom-
modate a shaft for turning the same, said disk
having a. series of regularly spaced apertures
around said shaft aperture, and at least one con-
tact carried by said rotor, said contact being flat
and lying on its flat side near the disk edge and
having the general shape of an annular segment
of desired angular extent necessary to cooperate
with the stator contactsand havingattaching por-
tions overlying at least two non-adjacent aper-
tures and having other portions clearing at least
one intervening aperture and means passing
through said two apertures for rigidly maintain-
ing said contact on said disk.

11. In an electric switch having a stator with
a series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accom-
modate a shaft for turning the same, said disk
having a series of regularly spaced apertures
around said shaft aperture, and at least one con-
tact carried by said rotor, said contact being flat
and lying on its flat side near the disk edge and
having the general shape of an annular segment
of desired angular extent necessary for coopera-
tion with the stator contacts, said contact ex-
tending beyond the disk edge and having attach-
ing portions overlying at least two non-adjacent
apertures and having intervening portions clear-
ing at least one other aperture, and means pass-
ing through said two apertures for rigidly main-
taining said contact on said disk.

12. In an electric switch having a stator with
a series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accom-
modate a shaft for turning the same, said disk
having a series of regularly spaced apertures
around said shaft aperture, and at least one con-
tact carried by said rotor, said contact being flat
and lying on its flat side near the disk edge and

- having the general shape of an annular segment

of desired angular extent necessary to cooperate
with the stator contacts and having its inner edge
beyond said apertures and having extensions from
said inner edge reaching certain non-adjacent
apertures but leaving intervening apertures free
and means passing through said certain aper-
tures for rigidly maintaining said contact on said
disk.

13. In an electric switch having a stator with a
series of contacts carried thereby, a rotor com-
prising an insulating disk apertured to accom-
modate a shaft for turning the same, said disk
having a series of regularly spaced apertures
around said shaft aperture, and at least one con-
tact carried by said rotor disk, said contact being
flat and lying on its flat side near the disk edge
and having the general shape of an annular seg-
ment of desired angular extent necessary for co-
operation with the stator contacts and having
the outer edge project beyond the disk edge with
the inner edge beyond the apertures and having
extensions from said inner edge reaching certain
non-adjacent apertures but leaving intervening
apertures free, and means passing through said
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certain apertures for rigidly maintaining said con-
tact on said disk.

14. In an electric switch having a stator carry-
ing a series of contacts, a rotor comprising an in-
sulating disk apertured for a shaft for turning the
same, sald disk having a series of regularly spaced

apertures near the edge thereof, and at least one.

contact carried by said disk, said contact being
flat and lying on its flat side near the disk edge
and having a generally annular shape of desired
angular extent necessary for cooperation with
the stator contacts, said rotor contact having its
outer portion projecting beyond the disk edge and
the inner portion having regularly spaced attach-
ing portions overlying certain non-adjacent aper-
tures and clearing intermediate apertures, and
means passing through said non-adjacent aper-
tur;:s for maintaining said contact rigidly on said
disk,

15. In an electric switch, a stationary insulat-
ing member having a series of fixed contacts car-
ried thereby, a flat thin movable insulating mem-
ber having an edge, means for moving said thin
member in its own plane, said member having a
series of regularly spaced apertures parallel to
said edge along the line of motion, and at least
one contact carried by said movable member,
said contact being flat and lying in a plane paral-
lel to said thin member and being normally mov-
able in its own plane, said contact having a
length suitable for cooperation with the fixed
contact and having attaching portions overlying
at least two non-adjacent apertures and having
other portions clearing at least one intervening
aperture and means passing through said two
apertures for rigidly maintaining said contacts
on said movable member.

16. The structure of claim 15 wherein said
movable contact has an active contacting portion
extending beyond the edge of said movable mem-
ber.

17. In an electric switch, a stationary insulat-
ing member having a series of fixed spring con-
tacts carried thereby, each contact having a pair
of opposed jaws, a thin flat movable insulating
member having an edge, means for moving said
movable member in its own plane, said member
having a series of regularly spaced apertures
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least one flat rigid contact carried by said mov-
able member, said contact having a length suit-
able for cooperation with the fixed contacts and
lying in a plane parallel to said thin member and
being normally movable in its own plane and slid-
able between the jaws of said fixed contacts, said
movable contact having an active contacting por-
tion extending beyond said edge and engageable
by said jaws, said movable contact also having
attaching portions overlying at least two non-
adjacent apertures and having other portions
clearing at least one intervening aperture and
means passing through said two apertures for
rigidly maintaining said movable contact on said
movable member.

18. The structure of claim 17 wherein at least
two movable contacts are provided, one on each
side of said movable member with each movable
contact having its fastening means staggered with
respect to the fastening means of the other mov-
able contact and wherein said stationary member
has two series of fixed contacts cooperating re-
spectively with said two rigid contacts.
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