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The present invention relates to ele'etrie

switches; and more particularly, to improvements

in smtches of the character of that disclosed in
U. 8. Patent No. 2,203,236, granted on. June 4,

- 1840, to Charles P. Randolph et al.

 While not limited thereto, the electric switeh is
especially applicable to the control of electric
range heating elements to provide a plurality of
heating_effects or degrees of heat. For example,
the switch can be used to control the surface hot
plates to provide various degrees of heat ranging
from comparatively high to relatively low heat
intensities; and also to control the heating ele-
- ments of an oven to provide preheat, bake and
‘broiling heats. |

- In multi-position electric switches employed in
'ectric heating systems of the character noted,

10
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that have been used heretofore, a hazard exists

~ in the possibility of short-circuits. within the in-
 ternal structure of the switch in the event that
a contact pair stick or welds together. In the
 event such a fault develops a short-circuit is pro-
- duced incident to operation of the switch to an-
‘other circuit controlling position; which short-
circuit is usually severe due to the fact that such
systems ordinarily utilize a three-wire source of

current supply having a line-to-line voltage of

apprommately 236 volts.

20

Accordingly, it is an object of the present in-

‘vention to provide an improved electric switch
~ that is so constructed and arranged that the pos-
sibility of a short-circuit within the internal

30

‘structure of the switch is greatly minimized and

‘substantially eliminated. |
Another object of the inventlon is to prowde a

multi- position electric switch capable of a large
number of distinet control positions and incor-

porating a minimum number of movable contact

fingers,
A further object of the invention is to provide a
- multi-position electric switch of the rotary type

40

of improved and simplified construction and ar-

rangement.

- In accordance with one feature of the mvention
an electric switch of the rotary type is provided
- that comprises an off control position and five in-

45

dividual heating control positions, which six dis-

~ tinet control positions are obtained by only four
“contact fingers incorporated in the switch.

~ Purther features of the invention pertain to the
partmuler arrangement of the elements of the

“electric switch, whereby the above-outlined and
addltiona.l operating features thereof are at-

~ tained.

The invention, both as to its ergamzatien and

-2

method of operation, together with further ob-
jects and advantages thereof, will best be under-
stood by reference to the following specification
taken in connection with the accompanying
drawings, in which Figure 1 is a front view of an
electric switch embodying the present invention;:

Fig. 2 is a rear view of the switch shown in Fig. 1,

with the rear cover removed: Fig. 3 is a sectional
view of the switch taken beth in the direction of
the arrows along the line 3—3 in Fig. 1 and in the
direction of the arrows along the line 3—3 in Fig.
2; Fig. 4 is a sectional view of the switch taken
in the direction of the arrows along the line 4—4
in Fig. 3; and Figs. 5 to 10, inclusive, are diagram-
matic 111ustrations of the combination of the
switch and a two-section heating unit and a

.three-wire source of current supply.

More particularly, Figs. 5 to 10, inelusive re-
spectively illustrate the corresponding 31x heat-
ing control positions of the switch. |

Referring now to Figs. 1 to 4, mclusive the
electric switch 1 there 111ustrated and embody-
ing the features of the present invention, com-
prises a supporting base or panel 12 formed of a
suitable electrical insulating material, such as a8
phenol condensation product. Preferably, the
panel 12 is of unitary molded construction and is
provided with rearwardly projecting side walls 3
and {4 and rearwardly projecting top and bot-
tom walls 15 and 16 defining a shallow centrally
disposed chamber {1 in the rear face thereof.
The top wall 15 has four longitudinally extending
substantially parallel spaced -apart shallow
grooves 18, 19, 20 and 2{ formed therein and po-
sitioned between the side walls 13 and 4. Four
longitudinally extending strips or contact fingers
22, 23, 24 and 25 are secured to the panel 12
adjacent the upper ends thereof and projecting
over the chamber {1. More particularly, the four
contact fingers 22, 23, 24 and 25 are respectively
secured to the panel 12 by four hollow eyelets
26, 27, 28 and 29 and are respectively provided
with upwardly directed extensions or tails 22a,
23a, 24a and 25a respectively dlsposed in the

grooves 18, 19, 20 and 21.
Three integrally threaded hollow sleeves 30 31

~and 32, constituting load terminals, are arranged

in three corresponding cavities formed in the top

- wall 15 and respectively underlying the contact

o0

fingers 22, 23 and 24. More particularly, the ex-
tensions 22a, 23a and 24a have respective open-
ings formed therein arranged in registry with the

- hollow threaded openings formed in the respec-

55

- tive load terminals 30, 31 and 32 so that three load
fixtures may be directly secured in place in cen--
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tact with the respective extensions 22a, 23a and

24a by the respective load terminals 30, 31 and 32
utilizing three screws, not shown.

A laterally extending bus 33 is secured to the
bottom wall of the chamber {T by an arrange-
ment including two integral tabs 34 and 3% car-
ried thereby and projecting into corresponding
openings formed in the panel i2. The bus 33 is
provided with a longitudinally directed extension
36 lying adjacent to the side wall i4; which ex-
tension 36, in turn, is provided with a tah 37 over-
lying the extension 2%5a and extending into the
groove 21. Finally, a fixture 38 extends through
aligned openings formed in the tab 37 and in the
extension 25a and is anchored In place in an
aligned opening formed in the top wall 18, Ac-
cordingly, the bus 33 is directly electrically con-
nected via the extension 36, the tab 3T and the
fixture 38 to the extension 25a and consequently
-to the contact finger 28.

Three longitudinally extending line terminals
38, 40 and 41 are secured to the panel {2 adjacent
the upper ends thereof and projecting over the
chamber 11. More particularly, the three line
terminals 39, 40 and 41 are arranged in spaced-
apart relation between the side walls |13 and 14
and respectively secured to the panel {2 by three
hollow eyelets 42, 43 and 44 and are respectively
provided with downwardly directed extensions or

tails 38q, 40a and 4ia projecting over the bottom

wall 16. The extension 41g projects substantially
straight downwardly from the rear face of the
panel 12; the extension 39a projects downwardly
from the rear face of the panel-12 and is then
offset toward the front face thereof; while the
extension 40a projects downwardly from the rear
face of the panel i2 and is fthen offset further

toward the rear: whereby the extreme outer ends

of the extensions 39a, 40a and 4{a are spread
apart in order to accommodate the connection
thereof to the respective three line terminals of
a three-wire source of current supply.

The four contact fingers 22, 23, 24 and 25 are
secured to the panel 12 adjacent to the upper
end thereof: and the four extensions 22q, 23a,
- 24a and 25q are suitably mutually insulated from
each other and from the exterior by three inter-
posed barriers 48, 46 and 41 and by the upper
ends of the side walls {3 and {4, Similarly, the
three line terminals 39, 40 and 4t are secured to the

panel (2 adjacent to the lower end thereof; and

the three extensions 39a, 40a and 4la are suitably
mutually insulated from each other and from
the exterior by two interposed barriers 48 and 49
and by the lower ends of the side walls |3 and (4.
Preferably, the barriers 45, 46 and 47 are molded
integrally with the top wall 15: and the barriers
48 and 49 are molded integrally with the bottom
wall 6.

Preferably, the contact fingers 22, 23, 24 and
25 are formed of a resilient spring material, such
as a suitable copper alloy; and are biased toward
the panel 12 and adjacent to the bottom wall of
the chamber {1 due to their inherent resiliency:;
while the line terminals 39, 40 and 41 are formed
- of relatively heavy rigid metal stock, such for ex-
ample, as copper or the like. Also it is preferable
that the bus 33 be formed of fairly heavy rigid
metal stock, such for example as copper or the
like.- The extreme lower ends of the contact
fingers 22 and 23 underlie the extreme upper end

of the line terminal 39: and the extreme lower

~ ends of the contact fingers 24 and 2% underlie
the respective extreme upper ends of the line ter-
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of the contact fingers 23, 24 and 2§ overlie the
bus 33.

As best shown in Figs. 2, 3 and 5 to 10, inclusive,
in the switch (1, a first stationary contact §i is
carried on the left-hand upper inner end of the
first line terminal 38 and cooperates with a first
movable contact 6f carried on the lower outer
end of the first contact finger 22: a second sta-
tionary contact 52 is carried on the right-hand
upper inner end of the first line terminal 3% and
cooperates with a second movable contact 62
carried on the lower outer end of the second con-
tact finger 23; a third stationary contact 53 is
carried on the lett-hand outer face of the bus 33
and cooperates with a third movable contact §3
carried on the lower inner end of the second con-
tact finger 23; a fourth stationary contact ¥4 is
carried on the upper inner end of the second line
terminal 48 and cooperates with a fourth movable
contact §4 carried on the lower outer end of the

third contact finger 24: a fifth stationary contact

-85 is carried on the central outer face of the bus

33 and cooperates with a fifth movable contact ¢8
carried on the lower inner end of the third con-
tact inger 24; and a sixth stationary contact 56
is carried on the upper inner end of the third line
terminal 41 and cooperates with a sixth movable
contact 68 carried on the lower outer end of the
fourth contact finger 28. Preferably, the six sta-
tionary contacts §1 to 86, inclusive, and the six
movable contacts 81 to 66, inclusive, are formed
of precious metal, such for example, as silver or
a suitable alloy thereof and are suitably secured
to the responsive line terminals 38, 40 and 41 and
to the respective contact fingers 22, 23, 24 and 28,
and to the bus 33 in the manner indicated. As
previously noted, the four contact fingers 22, 23,
24 and 25 are biased inwardly toward the adja-
cent bottom wall of the chamber (7 into first po-
sitions and are movable outwardly away from the
bottom wall of the chamber {1 into second posi-
tions. Accordingly, when the four contact fingers
22, 23, 24 and 25 occupy their normal first posi-
tions, the contacts 51 and 61 are disengaged, the -

45 contacts 52 and 62 are disengaged, the contacts

53 and 63 are engaged, the contacts 54 and 84 are
disengaged, the contacts 55 and 66 are engaged,
and the contacts 56 and 66 are disengaged, as
clearly illustrated in Fig. 5. On the other hand,

50 when the four contact fingers 22, 23, 24 and 2§

occupy their operated second positions, the con-
tacts 81 and &1 are engaged, the contacts §2 and
62 are engaged, the contacts 53 and 63 are dis-
engaged, the contacts 54 and 64 are engaged, the

55 contacts 55 and 65 are disengaged, and the con-

tacts 56 and 66 are engaged. Of course, when
the contact fingers 22, 23, 24 and 25 are released,
after they have been operated to their second
positions, they are returned to their normal first

60 Ppositions as illustrated in Fig. 5, due to their in-

herent resiliency. |
Also, as illustrated in Pigs. 5 to 10, inclusive,

the switch 11 is adapted to be employed in an
electric control system for use in the heating -
circuit of an electric range. More particularly,
the system comprises a two-section heating unit

~ 10, including the sections 71 and 12; which heat-

70

Ing unit T80 may comprise one of the surface heat-
Ing units of the electric range. The two sections
Tl and 12 of the heating unit 10 respectively in-
clude two outside terminals and a common inter-
mediate terminal; the common intermediate ter-
minal being connected to the first load terminal
30, the outside terminal of the first section 1i be-

minals 48 and 41. Also the extreme lower ends 75 ing connected to the second load terminal 3! and
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the outside terminal of the second section
ing connected to the third load terminal 32. The
sections 11 and 12 may have the same or different

heat-producing ratings, but it is preferable, in.

order to obtain flexibility in the production of
different degrees of heat, that the two sections
11 and 12 have different heat-producing ratings.
For example, the two sections Ti and 12 may
have the respective wattage ratings of 840 and
1260, when they are connected directly across a
236 volts A. C. source of current supply.

Also the system comprises a source of current

supply of the Edison thres-wire type, which may
be either A. C. or D. C., although an A, C. source
is normally employed. The source of current sup-

ply comprises first and second main terminals

respectively connected to the first and third line
terminals 39 and 41 and a neutral terminal con-
nected to the second line terminal 48. For exam-

ple, the source of current supply may provide an
approx:mate voltage of 236 volts hetween the two
main terminals and a voltage of approximately
118 volts between either of the main terminals
and the neutral terminal. |

" As illustrated in Figs. 5 to 10, inclusive, the
switch {§ comprises six indexed positions, includ-

ing an off heat position shown in Fig. 5, a high

12'be-_
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When the switch 11 Is operated to its fifth or
low heat position, shown in Fig. 9, the contact
fingers 23 and 25 are moved to their first positions
and the contact fingers 22 and 24 are moved to
their second positions; whereby the contact pairs
51, 81 and 583, 63 and 54, 64 are engaged; and the
contact pairs 52, 62 and 55, 65 and 56, 66 are dis-
engaged. Accordingly, the section 12 is connect-
ed, as shown in light lines, across the 118 volts
source and the section 71 is as shown in broken
lines, open circuited. ._ o

Finally, when the switch {1 is operated to its
sixth or warm heat position shown in Fig. 10, the
contact fingers 22 and 25 are moved to their first
positions and the contact fingers 23 and 24 are
moved to their second positions; whereby the con-
tact pairs 84, 61 and 53, 63 and 55, 65 and 56, 66
are disengaged; and the contact pairs $2, 62 and
£E4, 64 are engaged., Accordingly, the sections 11
and T2 are connected, as shown in light lines, in

- series circuit relation across the 118 volts source.

Now assume that the switch 11 occupies its off
heat position shown in Fig. 5 and that it is pro-
gressively operated through its high heat posi-
tion, its second heat position, its third heat po-
sition, its low heat position and its warm heat

' position respectively shown in Figs. 6 to 10, in-

heat position shown in Fig. 6, a second heat posi-

tion shown in Fig. 7, a third heat position shown

in Fig. 8, a low heat position sxown in Fig. 9, and

a warm heat position. shown in Fig. 10.

Wwhen the switch f1 is operated to its first or

off heat position shown in Fig. 3, the contact fin-
gers 22, 23, 24 and 25 are moved to their first posi-
tions: whereby the contact pairs 51, 61 and 52,
62 and 54, 64 and 56, 66 are disengaged; and the
contact pairs 53, 63 and 55, 65 are engaged. Ac-
cordingly, the two sections Ti and 12 are short-

circuited in multiple circuit relation, as shown

by the broke:; lines, via the second and third con-
tact fingers 23 and 24 and the bus 33.

When the switch (1 is operated to its second
or high heat position shown in Fig. 6, the con-
tact fingers 23 and 24 are moved to their first
positions and the contact fingers 22 and 25 are
‘moved to their second positions; whereby the
contact pairs 51, 61 and 53, 63 and 55, 65 and 55,
66 are engaged; and the contact pairs 52, 62 and
54, 64 are disengaged. Accordingly, the two sec-
tions 11 and 12 are connected in multiple, as
shown in the heavy lines, across the 236 volts
cource. |

When the switeh 11 is operated to its third or
second heat position shown in Fig. 7, the contact
finger 24 is moved to its first position and the con-
tact fingers 22, 23 and 25 are moved to their sec-
ond rositions; whereby the contact pairs §1, 6l
and 52, 62 and 55, 65 and 56, 66 are engaged,;

and the contact pairs 53, 63 and 54, 64 are disen-

gaged. Accordingly, the section 12 is connected,
as shown in heavy lines, across the 236 volts
source and the section T1 is short-circuited via the
contact fingers 22 and 23 and the first line termi-
nal 39. - | |
When the switch 1t is operated to its fourth
~or third heat position shown in Fig. 8, the con-
 tact fingers 22 and 24 are moved to their first
positions and the contact fingers 23 and 25
are moved to their second positions; whereby
the contact pairs 5f, 61 and 53, 63 and 54, 54
are disengaged; and the contact pairs 32, G2

~and 55, 65 and 56, 66 are engaged. Accord-

ingly, the sections 11 and 72 are connected, as
shown in heavy lines, in series circuit rela@ion
across the 236 volts source.

30

clusive, and then back into its off heat position
shown in Fig. 5. When the switch { is moved
from its off heat position shown in Fig. 5 to its
high heat position shown in Fig. -6, the contact
fingers 22 and 25 are moved from their first po-

- sitions to their second positions: while the con-

35

tact fingers 23 and 24 remain in their first posi-
tions. When the switch 11 is moved from its
high heat position shown in Fig. 6 {o its second
heat position shown in Fig. 7, the contact finger

- 22 is first moved from its second position to its
-~ first position, the contact finger 23 is then moved

40

45

70

75

from its first position to its second position and
then the contact finger 22 is moved from its first
position to its second position., When the
switch 11 is moved from its second heat position
shown in PFig. 7 to its third heat position shown
in Fig. 8, the contact finger 22 is first moved
from its second position to its first position, then
the contact finger 25 is moved from its second
position to its first position and then the contact
finger 25 is moved from its first position to its
second position. When the switch 1 is moved
from its third heat position shown in Fiz. 8 to
its low heat position shown in Fig. 9, the con-
tact finger 23 is moved from its second position
to its first position, then the contact finger 23 is
moved from its second position to its first posi-
tion, then the contact finger 24 is moved from
its first position to its second position and then
the contact finger 22 is moved from its first .
position to ils second position.
Il is moved from its low position shown in ¥ig.
0 to its warm position shown in Fig, 10, the con-
tact finger 22 is moved from its second position
to its first position and then the contact finger
23 is moved from its flrst position to its second
position. When the switch 11 is moved from its
warm heat position shown in Fig. 10 to its off
heat position shown in Fig. 5, the contact finger

23 is moved from its second position to its first

position and then the contact finger 24 is moved
from its second position to its first position.

In view of the foregoing it will be understood
that as the switch {1 is moved from one of its
indexed positions to the adjacent indexed posi-
tion, it is moved through one or more interme-
diate positions in order positively to insure in-

When fthe switch-
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terruption of the circuit established in the one
indexed position before completion of the circuit
established in the adjacent indexed position.
Also from an examination of Figs. 5 to 10, in-
clusive, it will be observed that by virtue of the
arrangement of the six contact pairs 81, §1 to
56, 66, inclusive, it is impossible to produce a
short-circuit upon either the 236 volts source
or upon the 118 volts source through the in-
ternal structure of the switch (. |
rangement is very advantageous in view of the
fact that in switches of this general character,
cccasionally a contact pair will stick or weld to-
gether., When this fault appears in prior
switches of this general type there has always
been the possibility of a short-circuit in the in-
ternal structure of the switch as the switch is
-subsequently operated to another position, re-
sulting in considerable damage to the switch and
the general slarm of a person utilizing the elec-
tric range. However, in the improved circuit
controlling system disclosed above, there is no
possibility of a short-circuit even though the
fault mentioned develops since the sticking or
welding together of any contact pair therein can-
not possibily produce a short-circuit within the
internal structure of the switch #t as it is oper-
ated to the various indexed positions thereof.

For the purpose of operating the switch 11 to
each of its six indexed positions, a mechanism

81 is provided that is of the general character:

of that disclosed in the previously mentioned
Randolph patent. As best shown in Fig. 3, the
mechanism 81 is carried by the central portion
of the front face of the panel 12 and comprises
g rotatable operating shaft 82, the inner end of
which is journaled in a bearing 83 formed in
the front face of the panel 12 and the outer end

This ar-
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of which is provided with a flat surface 82a

which is adapted to receive an operating handle
or knob, not shown. The operating shaft 82 is
secured in place by an arrangement including a
front cover 84, formed of metal, that is secured
to the front face of the panel 12. More par-
ticularly, the front cover 84 is substantially cup-
shaped including g front wall 8% and a marginal
wall 86 carrying two outwardly extending tabs
87. The two tabs 81 are directly secured to the
front face of the panel 2 by two hollow eyelets
88; and the front wall 8% Is provided with a
centrally disposed inwardly extending boss 88
having an opening 90 formed therein through
which the outer end of the operatinz shaft 82
extends. The mid-section of the operating shaft
82 is provided with a spline upon which a nut or
fixture 91 of hexagon shape is rigidly secured:

the six faces provided on the fixture 81 estab-

lishing the six indexed positions of the operat-
ing shaft 82 and consequently of the switch {1
as explained more fully hereinafter. The inner
end of the boss 89 engages the adjacent face of
the fixture 81 in order securely to return the oper-
ating shaft 82 in position for rotary movement:
whereby the front cover 84 cooperating with the
front face of the panel 12 houses the mechanism
81. Further, two flexible springs 92 formed of
steel or the like are arranged within the front
cover 84 and positioned on opposite sides of the
fixture 92.
of the springs 92 carry lugs 92a projecting

More particularly, the opposite ends.

{0

45

50

65

60

65

70

through cooperating openings 86a formed in the

marginal wall 86. More particularly, the springs
92 extend substantially diametrically across the
interior of the front cover 84, the intermediate
sections thereof engaging the opposite faces of

{

the fixture 81 in order to establish the six indexed
positions thereof in an obvious manner.
Finally, the mechanism 8| comprises a disk

83 rigidly secured to the operating shaft 82
against a collar 94 affixed to the operating shaft

82 and disposed intermediate the fixture $1 and

‘the front face of the panel 12. Accordingly, the

disk 83 is rotatable with the operating shaft 82

and Is disposed closely adjacent to the front face -
of the panel 2. Further, four laterally spaced-
apart and aligned openings (81, 182, 103 and 104
are formed through the panel 12 and positioned
below the respective four contact fingers 22, 23 24
and 28. The four openings 101, 102, 183 and 104
are arranged between the lower ends of the re-
spective four contact fingers 22, 23. 24 and 25 and
the respective eyelets 26, 21, 28 and 29, and carry
four slidably mounted operating pins or plungers
185, 106, 10T and 108. The four slidable plungers
108, (06, (07 and 108 respectively cooperate with
the four contact fingers 22, 23, 24 and 25 and com-
monly cooperate with the disk 93; whereby rota-
tion of the disk 93 to its six indexed positions may
selectively control movement of the respective
Iour contact fingers 22, 23, 24 and 2§ as explained
more fully below.

More particularly, the four openings 181 , 102,
103 and (04 formed in the panel 12 are arranged
above and offset with respect to the center line
of the bearing 83; whereby the plungers 107, (88,
108 and 105 are disposed at four progressively
greater radii with respect to the center line of the
bearing 83 and the operating shaft 82 as clearly
shown in Fig. 4. Accordingly, the inner rounded
ends of the four plungers 107, 106, (88 and i85

respectively cooperate with the adjacent surfaces
of the four operating fingers 24, 23, 25 and 22:

while the outer rounded ends of the four plungers
107, 106, {08 and 105 respectively cooperate with
four adjacent arcuate surfaces 93a, 93b, 93¢ and
83d provided on the disk 83. Specifically, the four
arcuate surfaces 93a, 930, 93¢ and 93d provided on
the disk 93 are concentrically arranged and have
progressively increasing radif. The innermost
arcuate surface 93a provided on the disk 93 com- |
prises a combination of outwardly extending de-
pressions, one of which is indicated at 83w, and
intervening flat surfaces cooperating with the
outer end of the plunger 107. Likewise, the next .
outermore arcuate surface 93b provided on the
disk 93 comprises a combination of outwardly ex-
tending depressions, one of which is indicated at
83r, and intervening flat surfaces cooperating
with the outer end of the plunger 198. Likewise,
the next outermore arcuate surface 93¢ provided
on the disk 93 comprises a combination of out-
wardly extending depressions, one of which is in-
dicated at 93y, and intervening flat surfaces co-
operating with the outer end of the plunger 14#8.
Finally, the outermost arcuate surface 93d pro-
vided on the disk 93 comprises a combination of |
outwardly extending depressions, one of which is
indicated at 932, and intervening flat surfaces
cooperating with the outer end of the plunger {#95.
When the operating shaft 82 occupies its first
indexed position the depressions 93w, 93z, 937 and
832 formed in the disk 93 respectively overlie the
adjacent outer ends of the four plungers 107, 108,
108 and {0%; whereby the four plungers 107, {06,
108 and 105 are respectively slid in the respective
openings 103, 102, 184 and 181 toward the front
face of the panel 12 into the respective depres-
sions 93w, 93z, 93y and 83z due to the resillency of
the respective four contact fingers 24, 23, 25 and
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22 causing the four contact fingers 24, 23, 28 and
' 22 to be moved to their first positions as previously
explalned. Subsequently, as the operating shaft
82 is rotated from _ ,
- second indexed position, it beéing assumed that the

operating shaft 82 is rotated in the clockwise

direction as viewed in Fig. 1, the disk 33 is rotated
approximately 60° in the counterclockwise direc-
tion as viewed in Fig.

ends of the plungers 108 and 105 are moved out of

its first indexed position to its

4. At this time the outer  10

cooperating rélation with respect to the respec-

tively associated depressions 83y and 93z formed
in the disk 93 onto the adjacent flat surfaces of
the disk 93: whereby the plungers 108 and 108 are

lid inwardly in the respective openings 104 and
101 formed in the panel 12; whereby the inner

ends of the respective plungers 108 and 105 move
the respectively associated contact fingers 25 and

22 from their first positions to their second posi-

tions. At this time the inner ends of the plungers
107 and 106 still ride in the respective depressions

" 831 and 93z formed in the disk 93; whereby the

plungers 107 and {06 remain in their original po-

sitions retaining the respective contact ﬂggers 24

and 28 in their first positions.
In view of the foregoing description of the

15

20

25

mechanism 81, it will be understood that the com-

bination of depressions 93w, etc., formed in the
arcuate surface 98a are angularly spaced apart

and are of the required arcuate lengths in order

correspondingly to control the position of the
associated plunger 107 in order selectively to op-
erate the associated contact finger 24. Of course,
the combinations of depressions formed in the
other arcuate surfaces 93b, 93c, and 83d of the
disk 93 are appropriate in order selectively to
control the assoclated plungers {06, 108 and 105
and consequently the contact fingers 23, 25 and 22.
Thus it will be understood that the required cir-
cuit combinations in the six indexed positions of
the switch 1 are predetersained by the combina-
tion of depressions formed in the four arcuate
surfaces 93a, 93b, 93c and 93d of the disk 93.
Further it will be understood that the resiliency of

any contact finger 22, etc., is sufficient to return

it from its second position back to its first position
and to restore the associated plunger 105, etc., In

40
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wall 88 of the front cover 84 has two openings

88a formed therein that are adapted to receive
screws carried by an associated supporting panel, -

not shown; whereby the switch 1 as a whole
may be removably secured to the supporting
panel mentioned. Finally, the outer end of the
operating shaft 82 projects through an opening
formed in the supporting panel, not shown, and
carries the operating handle or knob, not shown,
previously mentioned. Ultimately, the support-
ing panel, not shown, may be provided with
indicia cooperating with the operating handle
or knob, not shown, and indicating the six in-
dexed positions of the operate shaft 82 and the

‘switeh 11 and consequently the six indexed heat
- positions thereof.

Of course, the three load.
terminals 30, 3f and 32 are connected to the ap-
propriate terminals of the heating unit 70; and
the tails of the line terminals 39, 40 and 41 are
appropriately connected to the terminals of the
source of current supply; all in the manner pre-
viously explained. - | |
- While the switch I has been described as com-
prising six indexed positions, it will be readily
understood that any one or more of these in-
dexed positions may be eliminated if not required
in‘tthe control of the associated heating cir-
In view of the foregoing it is apparent that
a multi-position electric switch has heen pro-
vided which is of improved construction and ar-
rangement facilitating ready and convenient con-
trol of the heating positions of an associated
heating unit and substantially eliminating the
hazards of short-circuits. .
While there has been described what is at pres-

ent considered ‘to be the preferred embodiment
of the invention, it will be understood that various

modifications' may be made therein, and it is
intended to cover in the appended claims all
such modifications as fall within the true spirit

. and scope of the invention.

the associated depression 93z, etc., formed in the .

disk 93 when the disk 93 is rotated in order again
to alien the depressions 932, etc., with the inner

end of the associated plunger 105, ete., after the
disk 93 has been rotated to bring a flat surface

thereon into cooperating relation with respect to
the outer end of the associated plunger 109, etc.

Finally, the switch I{ comprises a rear cover

{10 formed of insulating material, such for ex-
- ample, as a phenol condensation product and

suitably secured to a number of bosses {1 and
({2 projecting rearwardly from the rear face
of  the panel (2. Accordingly, the rear cover
110 cooperates with the rear face of the panel
(2 in order to house the four contact fingers 22,
23, 24 and 25, the bus 33 and the inner ends of
the line terminals 39, 40 and 4{, as well as the

 six stationary contacts 51, etc., and the six mov-
Further it is noted that

~ able contacts 61, etc.
the three line terminals 30, 31 and 32 are ar-

ranged exteriorly of the rear cover {10 adjacent
to the top of the panel {12 so that they are readily
accessible: while the tails 39a, 40c and 4la of the
line terminals 39, 40 and 41, respectively, are
~arranged exteriorly of the rear cover ({0 and
adjacent to the bottom of the panel i2 so that

‘What is claimed is: | + -

1. A switch comprising three load terminals,
a bus, three line terminals, four movable contact
fingers, a first of said contact fingers being con-
nected to a first of said load terminals and mov-
able between first and second positions respec-
tively disengaging and engaging a first of said

line terminals, a second of said contact fingers

being connected to a second of said load terminals
and movable between a first position respectively
disengaging said first line terminal and engaging
said bus and a second position respectively en-
gaging said first line terminal and disengaging
said bus, a third of said contact fingers being

" connected to a third of said load terminals and

movable between a first position respectively dis-
engaging a second of said line terminals and en-
gaging said bus and a second position respec-
tively engaging said second line terminal and dis-
engaging said bus, a fourth of said contact fingers

" being connected to said bus and movable between.

70

first and second positions respectively disengag-

ing and engaging a third of said line terminals,

and mechanism for selectively moving in a pre-

determined order each of said contact fingers

between its first and second positions.
2 A switch comprising three load terminals, &

bus, three line terminals, four resilient contact
fingers, a first of said contact fingers being con-
nected to a first of said load terminals and mount-
ed for pivotal movement between normal and op-
erated positions respectively disengaging and

they are readily accessible. Finally, the front 75 engaging 3 first of said line terminals, a second
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" of said contact fingers being connected to a sec-
ond of said load terminals and mounted for piv-
otal movement between a normal position re-
spectively disengaging said first line terminal
and engaging said bus and an operated position
respectively engaging said first line terminal and
disengaging said bus, a third of said contact fin-
gers being connected to a third of said load ter-
minals and mounted for pivotal movement be-
tween a normal position respectively disengaging
a second of said line terminals and engaging said
bus and an operated position respectively engag-
ing said second line terminal and disengaging
said bus, a fourth of said contact fingers being
connected to said bus and mounted for pivotal

movement between normal and operated posi-
tions respectively disengaging and engaging a

- move said first and

10

15

third of said line terminals, each of said contact
fingers being biased into its normal position by

its inherent resiliency, and mechanism for selec-
tively moving in a predetermined order each of
said contact fingers from its normal position into
its operated position and for selectively releasing
in a predetermined order each of said contact
fingers for return movement from its operated
position back into its normal position.

3. A switch comprising three load terminals, a
bus, three line terminals, four movable contact
fingers, & first of said contact fingers being con-
nected to a first of said load terminals and mov-
able between first and second positions respec-
tively disengaging and engaging a first of said
line terminals, a second of said contact fingers
being connected to a second of said load terminals
and movable between g first position respectively
disengaging sald first line terminal and engag-
ing said bus and a second position respectively
engaging said first line terminal and disengag-
ing sald bus, a third of said confact fingers being
connected to a third of said load terminals and
movable between a first position respectively dis-
engaging a second of said line terminals and en-
gaging said bus and & second position respec-

tively engaging said second line terminal and

disengaging said bus, a fourth of said contact
fingers being connected to said bus and movable
between first and second positions respectively
disengaging and engaging a third of said line
terminals, and a six-position mechanism for se-
lectively moving saild contact fingers between
- thelr first and second positions, said mechanism
being operative into a first of its positions to
move each of said contact fingers into its first
position, said mechanism being operative into
a second of its positions to move said first and
fourth contact fingers into their second posi-
tions and to move said second and third contact
fingers into their first positions, said mechanism

being operative into g third of its positions to

35
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second and fourth contact
fingers into their second positions and to move

sald third contact finger into its first position,
said mechanism being operative into & fourth of
its positions to move said first and third con-
tact fingers into their first positions and to move
sald second and fourth contact fingers into their
second positions, said mechanism being operative
into a fifth of its positions to move said first and
third contact fingers into thelr second positions
and to move said second and fourth contact fin-
gers into their first positions, said mechanism
being operative into a sixth of its positions to
move said first and fourth contact fingers into

‘their first positions and to move said second and

third contact fingers into their second positions.

4. A switch comprising three load terminals, a
bus, three line terminals, four movable contact
fingers, a first of said contact fingers being con-
nected to a first of said load terminals and mov-
able between first and second positions respec-
tively disengaging and engaging a first of said
line terminals, a second of said contact fingers

- being connected to g second of said load terminals

and movable between a first position respectively
disengaging said first line terminal and engag-
ing said bus and a second position respectively
engaging said first line terminal and disengag-
ing said bus, a third of said contact fingers being
connected to a third of said load terminals and
movable between a first position respectively dis-
engaging a second of said line terminals and
engaging said bus and a second position respec-
tively engaging said second line terminal and dis-
engaging said bus, a fourth of said contact fingers
being connected to said bus and movable be-
tween first and second positions respectively dis-
engaging and engaging a third of said line ter-

‘minals, mechanism including a single rotary op-

erating cam for selectively moving in a predeter-
mined order each of sald contact fingers between
its first and second positions, and means includ-

ing an insulating panel for supporting each of
said elements named. '

DOUGLAS F. ILLIAN.
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