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1

This invention relates to electric switches of
the type suitable for service in electric ranges
in which the heating units consist of two sepa-
rate resistance elements adapted to be connected
through the switeh in various ways to power lines
50 as to make available severa] different degrees
of heating. A considerahle number of such
switches have already heen designed and pro-
duced. The object of the present invention is
to provide a switeh of compact structure to save
space and materials without sacrificing any of
the qualities hecessary for satisfaciory service.

As hereinafter described in more detail, a con-~
siderable saving of space is had by arranging a
series of bridging conductors in a row within a
housing member of insulating material, these
conductors being strips of spring metal which
are fixed at one end, their free ends normally
pressing against fixed contact elements. These
strips are arranged edgewise to the rear wall of
the housing. The free ends of all the bridging
conductors press in the same direction against
their contact elements, from which they are selec-
tively disengaged by a rotatable disc having cam
elements on a face thereof cooperating with cam
followers projecting from an edge of the bridging
conductors.

Further economies in cost and required space

are had by the complete elimination of separate
fastening elements such as rivets, bolts and
serews, except for the threaded hollow stem which
brojects from the cover plate and receives a nut
by which the switeh may be secured to a sup-
porting wall or panel.

The metal parts within the housing are nearly
all sheet metal stampings, the fixed conductors
extending through slots in the rear wall of the
casing to project as terminals to which wireg are

- to be connected when the switch is installed in

2 range or elsewhere for use.

For a more complete undertsanding of the in-
vention, reference may be had to the following
description thereof and to the drawings, in
which—

Figure 1 is a side elevation of a switch em-~
bodying the invention;

Figure 1A is a fragmentary section view simi-
lar to Figure 1;

Figure 2 is a rear elevation of the same;:

Figure 3 is a front elevation of the housing
member which supports the switeh elements;

Figure 4 is o section on the line 4—4 of Figure 3;

Figure 5 is a section on the line 5—5 of Figure 3;

Figure 6 is a section on the line §-—§ of Figure 3;

Figure 7is a section on the line 7—7 of Figure 1;

Pigure 8 is 5 fragmentary section on the line
8-—8 of Figure 1;

Figure 9 is an isometric view of the rear side
of the cam dise, on a larger scale;

Figure 10 is a section on the line 10-—10 of
PFigure 9;

Figure 11 is an isometric view of a terminal
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member and bridging conductor to be secured
thereto, shown on an enlarged scale;

Figure 12 is a sectional view of the complete
switeh, the section keing taken on the line 12—1{2
of Pigure 13;

Figure 13 is a section on the line 18—i3 .of.
Figure 12;

Figures 14, 15, ang 16 are isometric views of
three of the terminail members employed in the
switch; and

Figure 17 is a diagram showing the off position
and the seven on positions of the switch in con-
hection with a three-wire power line and two
heating units.

As indicated in Figures 1 and 2, the switch
comprises a housing congisting of g rectangular
housing member 26 and a front cover plate 22
which, with the member 29, encloses a chamber.
The cover plate ig provided with tongues 23 at
its corners to be hent under exterior shoulders
on the member 28 to hold the cover in place.
Projecting through the front cover plate is a ty-
bular stem 24 which is externally screw threaded
to receive a nut 2§ by which the switch may
be secured to a vertical wall or panel (not shown)
through which the stem 24 may project. Jour-
nalled in the stem 24 ig an operating shaft 28
on the outer end of which is mounted s suitable
knob 39.

The housing member 26 may he a single molded
unit of insulating material, the front elevational
view of this member being shown in Figure 3.
This housing member is generally rectangular in
shape and comuorises side walls 32, a top wall 34,
& bottom wall 28, angd a rear wall 88. In the rear
wall 38 are a series of harrow parallel slots 49
near one end of the member 26. Through these
slots project a series of fixed sheet metal ter-
minal members as hereinafter described. The
rear wall 38 also has a second series of slotg 42
through which projeet other sheet metal terminal
members. Projecting down from the top wall 34
and forward from the rear wall 388 are a serieg of
partition members 44, 46, ang 48. These mem-
hers are between successive slots 48 and serve as
barriers between the conductors or terminal mem-
bers which project through these slots. The cen-
tral barrier 4§ extends down g iittle over half

‘the length of the member 29 ang is provided with

a short cylindrical button 88 which projects for-
ward from the lower end of the front surface
thereof. This button gerves as a bearing element
for a cam dise which is illustrated in Figure 9
and is hereinafter deseribed in more detail.
Projecting through the slots 48 are a series of
sheet metal terminal members 52, one of which
is illustrated in Figure 11, 'This member con-
sists of a portion 54 4 little wider than the length
of the slot 49 and an intermediate portion 5§
having 3 width substantially equal to the length
of a slot 40. In the side edges of these two por-
tions of the terminal member 52 are g, pair of
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shoulders 58 which engage the inner face of the
rear wall 38 when the small end 68 of the mem-
ber is thrust through a slot 60 so as to project out
behind the rear wall 38. This projecting poi-
tion 69 then serves as a terminal to which 2 wire
is to be connected when the finished switeh is in-
stalled. The width of the portion 80 is less than
that of the intermediate portion 55 so that a pair
of shoulders 62 are formed in the side edges be-
tween these portions. The length of the mid-
portion 58 is slightly greater than the thickness
of the rear wall 38 ab the slot 40. Ience when the
member 52 is thrust through a slot 48, the shoul-
ders 62 project slightly beyond the outside sur-
face of the rear wall of the housing member.
When the member 52 is in such position, it may
be secured in place by staking. This ig done by
making wedge cuts at the shoulder §2 so as to
spread the adjacent edge portions of the inter-
mediate part 56 away from each other forming
edge shoulders 84 which engage the outer surface
of the member 28 so that the ferminal is per-
manently secured in place.

To each of the four terminal members &2 is
permanently secured an elongated resilient cle-
ment., As shown, each such element is a bridg-
ing conductor consisting of a strip of spring metal
such as bronze. As indicated in Figures 7 and 12,
there are four such bridging conductors 55, 68,
19 and 72. BEach of these conductors is per-
manently secured to its corresponding terminal
member at right angles thereto so as to extend
along the rear wall of the housing membper 23 to-
ward its other end. Any suitable means for se-
curing the spring strips to their terminal mem-
ber may be employed. wor simplicity and con-
renience, & couple of tubular extrusions 74 may
be made from the portion 84 of each terminal
member 52 which is to Dbe within the housing.
Corresponding holes 16 are provided in each
spring strip as illustrated in Figure 11 to receive
the tubular extrusions 14. The portions of the
iatter which project through the holes i are
then ciinched like hoilow rivets to secure the strip
to the terminal member. The spring strips are
each secured at one end, the other end being free.
in a hole 8 in this free end is permanently fixed
a suitable contact element 82 as is customary in
switches to avoid excessive deterioration of the
switeh elements by sparking the points of con-
tact.

Also mounted in the housing member 20 are
a number of contact elements some of which are
normally engaged by corresponding elements in
the free ends of the spring strips. Thess con-
tact elements are mounted in fixed terminal meni-
Lers such as are illustrated in Tigures 14, 15 and
13. The terminal member shown in Figure 14
consists of a sheet metal member 82 having a
portion 84 projecting through one of the slots 62
in the rear wall 38 of the housing memper. The
interior portion of the member 82 is T-shaped
and lies against the bottom of a shallow depres-
sion 66 in the inner surface of the rear wall 38
and the arms of the T are bent up as at §8 so as
to project forward, as indicated in Figure 12, for
engagement by the free ends of the bridging con-
ductors 68 and 72. A fixed terminal member §
ig shown in Figure 16, this member having a U-
shaped portion within the housing member 20
which projects forward from the rear wall, the
arms 92 and 94 of the U-shaped member each be-
ing provided with a contact clement 83. A third
fixed terminal $§ is mounted on the rear wall 38
with a portion 84 projecting through one of the
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siots 4z. The interior portion 88 of this mem-
ber is bent at right angles to the projecting por-
tion 6& so as to rest against the hottom of a re-
cess 136 in the rear wall 38. The member also
has an.inner portion 152 which projects forward
from the rear wall and is located midway ketween
the arms 52 and %4 as shown in Figure 12. The
spring strips €8 and 10 are so arranged that the
contact eiement at the free end of the former is
dispcsed between the arm g2 and the terminal
element 102, and the free end of the strip T8 is
between the arm 94 and the terminal element 102.
All four of the spring strips 66, 68, 10 and 12 are
in planes which are perpendicular to the rear
wall 38 and extend from one end of the housing
member toward the other end so that they flex in
a plane parallel to that of the dise. These strips
are biassed to press against respective fixed con-
tact elements in the same direction. Asshown in
Tigure 12, this direction ig toward the left. Thus
the contact eiement at the free end of the spring
strip 12 normally presses against one of the con-
tacts 88. The free end of the strip 70 normally
presses against the arm 84 but is movable there-
from over into contact with the contact 102. The
end of the strip 68 normally presses against the
contact {82 and is movable therefrom to engage
the arm 92. The end of the strip 56 normally
presses against the other contact 83. Displace-
ment of any of these spring strips from engage-
ment with the corresponding fixed contact ele-
ments requires, as in Fgure 12, movement toward
the right. This makes possible a very compact
arrangement of bridging conductors and termi-
nals. In order io insulate the interior portions
of the terminal members 82, 56, and 83 from each
other and from the spring strips, a thin plate 1G4
of insulating material is placed over the portions
of the terminal members which are displaced in
the recesses $6 and 138. Furthermore, partition
elements 105 and 188 are provided to separate
the arms 52 and 84 from the respective contact
elements 88.

For the operation of the switch by moving the
bridging conductors so that their free ends are
selectively separated from the respective fixed
contact elements which they normally engage, a
eam disc {18 is provided. This disc has channels
{i2 and {14 in its rear face, these channels defin-
ing cam elements projecting from the rear face
of the disk, the side walls of which elements are
cam surfaces engaged by cam followers 1{5. The
latter project forward from each bridging con-
gucter at a point between the fixed and free ends
thereof. As indicated in Figure 11, the cam fol-
lower of each bridging conductor may conven-
iently be integral therewith. This can be done by
forming a projection from a side edge of the
strip when the blank therefor is cut or punched
from a sheet of metal. The strip is then re-
versely bent at the point where the lateral tongue
projects from the side edge therefrom, the tongue
also being reversely kent so as to be in the shape
of a partial cylinder. This gives it stiffness.
This partial cylinder (16 is the cam follower
which bears against a corresponding cam surface
on the disec 110. For rotatably supporting the
disc a central bore 128 is provided therein, this
bore being just large enough ab the rear face of
the disc to fit on the hearing pin §0. The other
end of the bore is larger and is of a nonround
shape to receive a similarly shaped end 122 of the
operating shaft 28 which is journalled in the stem
24. Thus the dise is keyed to the shait so as to be
positively rotated thereby when the shaft is
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turned by operation of the finger knob 30. As
shown in Figure 14, the disc is disposed immedi-
ately behind the cover blate 22. The spring
strips are disposed between the dise and the rear
wall 38 and edgewise to both. In the rim of the
disc 110 are a serieg of eight notches 138 which
are equally spaced around the circumference of
the disc. These notches cooperate with a pair of
spring elements 132 which are disposed within
the side walls 32 of the housing member. The
elements 182 rest against shoulders i34 within
the side walls of the housing member and are
formed with a central boss 136 adapted to enter
the notches 130. When the disc is turned, the
Springs 132 yield to allow the bosses 136 to ride
out of the notches {30 in which they are en-
gaged. These notches thus serve to define eight
angular positions of operation of the disc, these
several positions being illustrated in Figure 17,

The grooves 112 and i14 in the rear face of
the disc form four generally circular cam sur-
faces which are berpendicular to the plan of the
disc, some of these surfaces being interrupted to
save material and simplify the process of mold-
ing the disc. The sides of the outer groove {12
constitute cam surfaces 142 and 144. The shape
of the cam surface {42 determines the operation
of the bridging conductor 712. The shape of the
cam surface 144 determines the operation of the
bridging conductor 6. The sides of the inner
groove 14 constitute generally circular cam sur-
faces 146 and 148, the cam surface 146 serving to
operate the bridging conductor 18, the cam sur-
face 148 serving to operate the bridging conduc-
tor 68. The cam surfaces
ally inward. The cam surfaces 144 and 148 face
radially outward. Figure 17 illustrates a typical
circuit wherein the switch may advantageously
be employed. This ecircuit includes a three wire
power supply from which the usual 110 volts and
220 volts can be obtained. By means of the
switch these power lines are selectively connected
to one or both of a pair of resistance heating
units 180 and 152. A pilot light 154 is also pro-
vided, this pilot light being on when either of
the units 150 angd 152 is connected to the power
lines.

I claim:

1. An electrical switch comprising a housing
member of insulation having a rear wall with g
Plurality of narrow slotg therethrough, a front
cover member secured to said housing member, a
shaft journalled in said cover member, a cam disc
keyed to said shaft within the housing, sheet,
metal members extending through said slots, the
exterior portions of said metal members serving
as terminals, each said metal member having
shoulders against the inside and outside of said
rear wall to secure the member in Place, fixed
contact elements on the inner portions of some of
said metal members, spring strips secured at one
end to other of said metal members, said strips
being arranged between said disc and rear wall
and edgewise thereto, each said strip having its
other end normally pressing against a respective
contact element, cam means on the rear face of
said disc, and means on said strips cooperating
with said cam means to move said strips selec-
tively out of engagement with their contact ele-
ments when the dise is rotated.

2. An electrical switch comprising a housing
member having a rear wall, a series of four con-
ductors. mounted in saig housing near an end
thereof in planes berpendicular to said rear wall,
spring metal strips secured at one end to respec-

142 and 146 face radi- .
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tive conductors and extending toward the other
end of the housing member, a fixed terminal
member near the other end of said housing hav-
ing a U-shaped portion with contact elements in
the arms of the U, a second fixed terminal mem-
ber having a contact element between and in line
with the contact elements of the first said termi-
nal member, the free end of one of said spring
strips being arranged to press normally against
one of the contact elements of the first fixed
terminal member and to be movable therefrom
into contact with the contact element on the
second fixed terminal, the free end of a secend
spring. strip being arranged to press normally
against the contact element of the second fixed
terminal and to ke movable therefrom into con-
tact with the other contact element of the first
fixed terminal, a third fixed terminal member
having spaced contact elements normally en-
8aged by the free ends of the third and fourth
spring strips respectively, and cam means for
selectively moving said free ends away from their
respective contact elements.

3. An electrical switch comprising a housing
member of insulation having a rear wall with a
plurality of narrow slots therethrough, a front
cover member secured to said housing member,
sheet metal members extending through said
slots, the exterior portions of said metal mem-
bers serving ag terminals, each said metal mem-
ber having inner shoulders on its edge bearing
against the inner face of said rear wall and outer
shoulders on its edges bearing against the outer
face of said rear wall, the points of engagement
of said shoulders with the rear wall being at the
ends of the slot through which the meta] mem-
ber projects, switeh elements secured to said
sheet metal members within the housing mem-
ber, fixed contacts in said housing member en-
gageable by said switch elements, and cam means
Operable to move said switch elements with ref-
erence to the respective contacts.

4. An electrical switeh comprising a rotatable
disec, a plurality of upstanding cam elements on a
face of said disc having cam surfaces perpendicu-~
lar to the plane of saig face, said cam surfaces
being generally cireular and variously spaced
from the axis of the disc, a plurality of elongated
resilient members arranged in a plane parallel
and adjacent to said disc and flexible in said
plane, each said flexible member having a cam
follower extending therefrom toward said disc
and engageable by respective said cam surfaces
as the disc rotates whereby to flex saig flexible
members, meang rotatably supporting said disc
and maintaining said flexible members in opera-
tive relation to saig disc, and contact elements
carried by said means and flexible members for
mutual engagement asnd disengagement when
said flexible members are fiexed and unflexed.

5. An electrical switch as in claim 4, at least
one of said cam surfaceg facing radially inward
and at least one facing radially outward.

HUGH W. BATCHEILER,
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