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15 Claims.
1

This invention relates to rotary switches for
. electric ranges, particularly of the type wherein
a rotary cam element causes the engagement and
disengagement of a plurality of movable and sta-
tionary switch contacts by a camming action ex-
‘erted against resilient contacts which move par-
allel to the axis of rotation of the rotary element.

It is an object of my invention to provide a
rotary switch of the foregoing type with certain
improvements in structure of the rotary cam
member and arrangement of contacts with rela-
tion thereto for enabling reduction in the size of
the switch.

Another chject of my invention is to provide
improved form of rotary electric switch mecha-
nism of the foregoing type, providing a switch
spindle and cam member molded as & unit {from
insulating material.

Another object is to utilize the fixed contacts in
a switch of the foregoing type to hold parts of the
switeh in place during assembly.

Another object is to provide for inspection of
the interior contact parts after they are as-
sembled, by the provision of removable casing
walls.,

Other objects and advantages of my invention
will appear as it is described in connection with
the accompanying drawings.

In the drawings— .

Fig. 1 is a vertical section view of a switch em-
bodying the invention;

Fig. 2 is a plan view of the casing and contacts,
the cam and cover being removed:

Fig. 3 is a diagrammatic view of the bottom sur-
face of the cam member used in Fig. 1;

Fig. 4 is a plan view of the switch casing;

Fig. 5 is a side view of the switch casing;

Fig. 6 is an end view of the switch casing, partly

broken away;

Fig. 7 is a vertical section view of a second form
of the invention; and

Fig. 8 is a plan view with the cover removed
of the second form of invention.

Referring to the drawings, the invention com-
prises a base 10 of rectangular plan, hollowed out,
in its central portion for the reception of operat-
ing parts. Fixed contacts 14, {5, 16 and 11,
stamped from sheet metal into rectangular or
other suitable shape, are preferably mounted in
spaced rectangular recesses 18, 18, 20, 21, formed
in the interior of one end wall of the switch base,
with insulating barriers, such as 22, 23, molded
integally with the base extending between adja-
cent contacts. The bottoms of inner recesses 19
and 20 are lower than the bottoms of 18 and 21,
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" whereby the fixed contacts are mounted on dif-
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ferent levels and extend toward the middle of
the switch. The fixed contacts may be secured in
position by metal rivets 24 passing through aper-
tures suitably provided in one end of each con-
tact and aligned with passages formed in the in-
sulating base. These rivets miay. also serve to
secure wire terminals, such as 25, oni the bottom
surface of the insulating base in conventional
fashion. . .
Movable contacts 34, 35, 36, 3T are preferably
stamped in the form of strips from thin spring
sheet metal and extend in parallel relation from
the opposite end of the switch casing a distance
sufficient to underlie the ends of the fixed con-
tacts 14, 15, 16, IT respectively. The movable con-
tacts are preferably secured at one end by rivets,
in a similar manner to the fixed contacts. Outer
contacts 34 and 387 are mounted on ledges 40 and
41, while inner contacts 35, 36 are mounted in re-
cesses 38, 39, formed in the insulating base below
the ledges 40, 41, The movable contacts each
have cam projections, like 86c, pressed upwardly
out from their central portions at one side-edge.
For moving the movable contacts, there is pro-

' vided a molded rotary insulating member 50 hav-
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ing a split spindle portion 51, with its parts slightly
resilient and divergent for insertion within a
switch handle to frictionally hold it. The spindle
portion extends through a metallic cover 54 se-
cured over the upper face of the base by rivets,
bolts, or in any other suitable fashion. The cen-
tral portion of the rotary insulating member is
provided with circular enlargements of different
radii, each enlargement having on its under sur-
face inner and outer concentric cam surfaces or
tracks, such as 55, 56, 57, 58 at different radial dis-
tances from the axis of the spindle so as to co-act
with cam portions 34c to 3Tc of the several
movable contacts as the rotary member is turned
to operate the switch. . The cam surfaces in any
track may be of hill and valley form, as may be
observed in Fig. 1. There, the lower outer track
has elevations a, b and ¢, whereby the contact 3%
(see Fig. 2) can occupy an intermediate sub-
stantially level condition when cam 35c¢ rests
on level b, or can be moved to downward by hill a,
or permitted to spring upward by valley ¢. In
each of the up and down positions, the contact
may engage a fixed contact, i. e., on the under side
of 15, or with a contact (not visible) in the floor
of the casing beneath the moving end of 35. The
movable contacts are all slightly biased upwardly
to normally tend to engage the fixed contacts
overlying them. A boss portion 52 extends from
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2 .
the bottom end of the cam member into the cylin-
drical bore in a boss 53 in the bottom of the cas-
ing {0.

Thus, as the rotary member 58 turns the mov-
able contacts will engage their fized contacts by
inherent spring action when the cam portions en-

. ter a cam recess; and the movable contacts will
be forced out of engagement with their fixed con-
tacts when the cam portions ride upon the surface
or on a hill on the rotary member.

To position the rotary member in several posi-
tions as it rotates, indexing means in the form
of a pair of spring-pressed balls §8 working in
pockets 61 within the rotary member 58 arocund
the spindle portion 5! are provided, and the
balls engage in a series of circularly-arranged
spherical indentations 62 in-the cover as the cam
member turns into one position after another.

Because the inner set of movable contacts 35,
36 is operated by cam surfaces on a level below
the cam surfaces that operate the outer set of
contacts 34, 37, it is possible to move the fixed
contacts {5, {6 in nearer to the axis of the spin-
dle. This enables the switch casing to be made
shorter than would otherwise be possible with
contacts and operating parts of the same size,
which is an important consideration in range
switches where conditions of limited space are
imposed. :

In molding the spindle portion 5! of the rotary
member, small opposed ribs 5lr are provided
within the split or slot §ls, so that the move-
ment of the two halves of the spindle is limited
to prevent breaking.

In Figs. 7 and 8 (in which like reference nu-
merals refer to like parts of previous figures), g
modified form of the invention is illustrated. In
that form, the cam surfaces all face in the op-
posite axial direction, i. e., they are on the top
of the central enlargements or cam portions of
the rotary member (58. ‘The movable contacts
134, 135, (36, 187 overlie the cam . surfaces of
the member 158 and have their own cam portions
(such as 134c) downwardly pressed.

The stationary contacts 114, {15, 116, (17, on
two different levels as before, underiie the con-
tacting ends of the movable contacts and are
engaged thereby when the cam portions (such
as 134¢) seat in cam recesses in the rotary mem-
ber {58. At other times, the movable contacks
are forced out of engagement with the sta-
tionary contacts. As in the frst-described
modification, the middle stationary contacts can
extend over the lower cam surfaces, enabling the
switch casing to be made shorter than heretofore.
" Also, In assembling the switch after the fixed
contacts are fastened toc the base, the two over-
lapping contacts 145, 116 hold the rotary mem-
ber $80 in position so that it does not. fall out
before the cover or bridge plate is assembled.

The indexing means in Figs. 7 and 8 comprises
spring-pressed balls 61 located in pockets or cavi-
ties §62 in the bottom of the base and are pressed
into one or another of a series of circularly-
arranged indentations 163 in the bottom of the
cam portion of the rotary member {56,

In both forms described, the molding of the
rotary member as a unit with its operating spindle
saves expensive metal and assembly costs and
reduces the number of switch parts.

In switches of the type disclosed, it is par-
ticularly necessary to be able to inspect the ac-
tion, alignment and engagément of the contacts
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before the switch is passed on for use and sale.
To enable this to be done, even though the con-
tacts may be located beneath the cam portions
of the rotary member, removable side walls 88
may be provided, which may be snapped intc
place after the inspection. Referring to Figs. 5,
6 and 7, the casing or base 81 there shown has
its side walls open with a semi-circular upward
extension 82 from the bottom edge of the open-
ing 83 to provide additionsal rigidity to the cas-
ing, In the bottom edges of the opening are
grooves 84 to receive the feet 86 of a thin wall
plate of sheet insulation 80 whose outline is
substantially the same as that of the opening 83.
To hold the top edge of the wall plate 80, the
side edges of a metal switch cover plate 85 may
b2 bent over to provide flanges 88 divided at
their center by tongue 29 bent parallel to the
flanges but spaced therefrom a distance slightly
greater than, but approximating the thickness
of the wall plate 80. Because of slight resiliency
of the wall plate, it is possible, after inserting
feet 86 in grooves 84, to snap the upper edge
between the flange 88 and the fongue 99, or vice
versa. :

Alternatively, grooves may be formed in the
short side edges of the opening 83 and the plate
80 flexed to enable insertion of the shori edges
of the plate therein. In such case, the flanges
88 ang tongues 90 and grooves 84 may be omitted,
and the top and bottom edges of the plate 8¢
will abut the under side of the cover and the

" bottom edge of the opening 83, respectively.
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The cover plate 85 may be held in place by
bolts or secured by arms 92 of the shape shown
in Fig. 6, extending from the ends of the cover
and bent down into channels in the casing walls,

It will be understood that in the inierest of
simplicity of illustration, the casing details of
Figs. 4-6 have been omiited from the remaining
flgures, bul are or may be incorporated in the
switch as made and used, for the reasons given.
¥t is particularly important that the casing of
Figs. 4-6 be used when the cam of Figs. 1, 2 and
3 Is used, for in that form if is impossible other-
wise to inspect the contacts afier assembly.

The subject matter of the casing structure just
described is clzimed in a divisional application,
8. N. 18,428, filed April 1, 1948, entitied “Electric
switch casing.”

Many modifications within the scope of my
invention will occur to those skilled in the art,
Therefore, I do not limit it to the specific embodi-
ments disclosed. '

I claim:

1. A rotary electric switch, comprising fixed
and movable contacts, a rotary member for mov-
ing said movable contacts in directions parallel io
the axis of rotation of said member, said rotary
member having a plurality of cam tracks concen-
trically arranged at different distances from the
aXis of rotation, and all facing in one axial di-
rection, certain of said tracks being located on
one surface of said member and other of said
tracks being located on anocther surface spaced
axially from said first surface.

2. A rotary switch comprising fixed and mov-
able contacts, a rotary cam member having a plu-

- rality of cam tracks on each of two different levels

facing in the same axial direction and concen-
trically arranged at different distances from the
aXis of rotation, each of said tracks being coop-
eratively associated with a contact which is mov-

-able by its tracks separately from the other mov-

able contacts, and said tracks causing engage-
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ment and disengagement of said fixed contacts
by said movable contacts by movement in dif-
ferent parallel planes.

3. A rotary switch comprising fixed and mov-
able contacts, a rotary cam member molded {from
insulating material as an integral unit with a
spindle, said member having enlarged central
portions with a plurality of cam tracks on each
of two different levels facing in the same axial di-
rection and concentrically arranged at different
distances from the axis of rotation, each of said
tracks being cooperatively assoclated with a con-
tact which is movable by its tracks separately
from the other movable contacts, and said tracks
causing engagement and disengagement of sald
fixed contacts by sald movable contacts by move-
ment in different parallel planes.

4. A rotary switch comprising fixed and mov-
able contacts, a rotary cam member having a plu-
rality of cam tracks on each of two different levels
facing in the same axial direction and concen-
trically arranged at different distances from the
axis of rotation, each of said tracks being coop-
eratively associated with a contact which is mov-
able by its tracks separately from the other mov-
able contacts, and sald tracks causing engage-
ment and disengagement of said filxed contacts
by sald movable contacts by movement in dif-
ferent parallel planes, cerfain of sald fixed con-
tacts and certain of said cam tracks being posi-
tioned in overlapping non-engaging relation.

5. A rotary switch comprising fixed and mov-
able contacts, a rotary cam member having a plu-
rality of cam tracks on each of two different levels
facing in the same axial direction and concen-
trically arranged at different distances from the
axis of rotation, each of said tracks being coop-
eratively associated with a contact which is mov-
able by its tracks separately from the other mov-
able contacts, and said tracks causing engage-
ment and disengagement of said fixed contacts
by said movable contacts by movement in dif-
ferent parallel planes, certain of said cam tracks
on one level and certain of said fixed contacts
which cooperate with movable contacts con-
trolled by cam tracks cn another level being ar-
ranged in overlapping nen-engaging relation.

6. A rotary switch comprising fixed and mov-
able contacts, a rotary cam member molded from
insulating material as an integral unit with a
spindle, said member having enlarged central
portions with a plurality of cam tracks on each
of two different levels facing in the same axial
direction and concentrically arranged at dif-
ferent distances from the axis of rotation, each
of said tracks being cooperatively associated with
a contact which is movable by its tracks sepa-
rately from the other movable contacts, and sald
tracks causing engagement and disengagement
of said fixed contacts by said movable contacts
by movement in <different parallel planes, cer-
tain of said fixed contacts and certain of said
cam tracks being positioned in overlapping non-
engaging relation.

7. An insulating base, a rotary cam member
mounted for rotation therein and having a plu-
rality of concentric cam tracks some on one level
and some on another level spaced axially from
the first level and all facing in one axial direc-

tion, flexible contact members extending across’

said base and individua!ly operated by said cam
tracks, fixed contact members engaged and dis-
engaged by said flexible contacts, certain of said
fixed contacts and one of said cam tracks being
arranged in overlapping non-engaging relation.

6

8. An insulating base, a rotary member

_ mounted therein molded from insulating mate-
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rial with integral spindle and cam portions, said
cam portions having a plurality of concentric
cam tracks located on different levels and facing
in the same axial direction, flexible contacts ex-
tending over said tracks and individually oper-
ated thereby, fixed contacts engageable and dis-
engageable by said flexible contacts, and cer-
tain of said fixed contacts and tracks being ar-
ranged in overlapping non-eéngaging relation.

9. An electric switch part comprising a molded
insulating one-piece member having cam por-
tions, a spindle portion for reception of an oper-
ating handle and a bearing boss portion.

10. An electric switch part comprising a molded
insulating one-plece member having cam por-

~ tions, & spindle portion for reception of an oper-
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ating handle and a bearing boss portion, said
cam portions being of different diametfers and
having concentric cam tracks formed on faces of
said cam portions facing in one axial direction.

11, An electric switch part comprising a molded
insulating one-piece member having cam por-
tions, a spindle portion slotted diametrically pro-
viding resilient arms receivable within and for
frictionally holding an operating handle, and a
bearing boss portion on the end of said member
opposite said arms.

12. A rotary electric switch comprising a
hollowed insulating base, a member overlying
the base and secured thereto and having a plu-
rality of indentations arranged around an open-
ing, a rotary cam member within said casing, &
spindle for rotating said cam extending through
said opening, a plurality of pockets in said cam,
indexing balls and springs in said pockets and
pressed into said indentations selectively, cam
tracks on a downwardly facing surface of said
cam member, and movable contact members op-
erated by said cam tracks for engagement with
and disengagement from stationary contacts.

13. A rotary electric switch comprising a
hollowed insulating base, a member overlying the
base and secured thereto and having a plurality
of indentations arranged around an opening, a
rotary cam member within said casing, & spindle
for rotating sald cam extending through said
opening, a pluralty of pockets in said cam, in-
dexing balls and springs in said pockets and
pressed into said indentations selectively, and
movable contact members operated by said cam
for engagement with and disengagement from
stationary contacts.

14, A rotary electric switch comprising a
hollowed insulating base, a member overlying
the base and secured thereto and having a plu-
rality of indentations arranged around an open-

. ing, a one-piece molded insulation member hav-

60

(55}

5

-3

ing cam portions and having a spindle portion
extending through said opening, spring-pressed
indexing means located in a plurality of pockets
in said cam portion and pressed into said in-
dentations selectively, a plurality of concentric
cam tracks on a downwardly facing surface of
said cam member, and movable contact members
operated by said cam tracks for engagement with
and disengagement from stationary contacts.
15. A rotary electric switch comprising a
hollowed insulating base, a member overlying
the base and secured thereto and having a plu-
rality of indentations arranged around an open-
ing, a one-piece molded insulation member hav-
ing cam portions and having a spindle portion
extending through said opening, spring-pressed
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; 7
indexing means located in g plurslity of pockets
in said cam portion and pressed into said In-
dentations selectively, a plurslity of concentric
cam tracks on g plurality of downweardly facing
axially-spaced surfaces of said cum member, 5
movable, contact members extending across sald
base beneath said surfaces and operated by said
cam tracks, stationary contacts engageable by
sald movable contacts, certain of said stationary
contacts and certain of said trocks being in over- 10

lapping relation.
FRIDERIC P. GATES.
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