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This invention relates to heater switches and
circuits for establishing connections to give vary-
ing physical effects in electrical translating de-
vices such as resistances, heater units, lamps or

§ the like which are connected in the circuit.

Wfore particularly this invention relaies to a
circuit containing a plurality of interconnected
switches and heater units such as are commonly
used in electric ranges.

10 It is an object of my invention to provide a cir-
cult including 2 plurality of interconnected

switches each of which controls connections to .

an eleciric translating device such as s heater
unit, this circuit being characterized by the fact

15 that each device or heater unit is isolated from
the power lines when its switch is in circuit
breaking position,

Another object of my invention is to provide g
circuit including a plurality of interconnecied

20 switches each of which controls an electric trang-
lating device such as & heater unit, this circuit
being characterized by the provision of connec-
tions for the prevention of excess current drain
irom the power lines.

25 Ancther object of my invention is to provide
2 circuit including a plurality of interconnected
switches each of which controls connections to an
electric translating device such as 2 heater unit
in which circuit the completion of connections «©F

30 one switch to its heater uni} is permitied when
the other switch is in any position but the posi-
tion in which it establishes the connections for
giving maximum heat in the heater unit which it
controls, and vice versa.

35 Another object of my invention is to provide a
circuit of the above type in which the above ob-
jects are accomplished by the use of two deck
switches.

Other objects and advantages of my invention

4% will become apparent as it is described in connec-
tion with the accompanying drawings.

In the drawings:—
Figures 1 to 9 show circuit diagrams of a pair
of switches each of which primarily controls con-

45 mnections to a two element heating unit and is in-
terconnected according to the principles of my in-

-vention. These figures show the switches in dif-
ferent positions for establishing circuit connec-
tions to give different combinations of heating

50 effects. i

Filgure 10 is an elevation view partly in section
of the type of switch used in my new circuit.

Figure i1 is a plan view of a pair of switches
like the switch shown in Figure 10 but with the

86 covers of the switches removed and with dig-

(CL 219—20)

grammatic circuit connections made according to
my invention.

Referring to the drawings the switches used in
carrying out my invention are identical and each
comprises a circular porcelain base 160 with a re= &5
cess or well 102 in the center for the reception of
conventional rotary snap switch mechanism of
any suitable type such as that shown in the Har-
rington Patent 1,466,507 patented August 28, 1923,
The switch mechanism is controlled manually by 10
2 handle {84 which may be of the type shown in
the Carlson Patent 1,690,052 patented October 30,
1928. The arrangement of the stationary con-
tacts about the switch base and of the movable
switch contacts upon the switch spindle mey be 15
varied within the scope of my invention and need
not be exactly as illustrated and hereinafter de-
scribed. I prefer to use a combination of long
and short stationary switch contacts which are
engaged and disengaged by long and short mov- 20
able switch blades as the switch is actusted.
Preferably I locate the contacts in two planes
with one of the contacis offset so that its coniact-
ing surface is above the upper plane so as o be
engaged only by a2 movable switch blade especially 25
provided for this purpose and which is offset from
the other blades into the same plane as the con-
tacting surface of the offset stationary contact.

Referring to the switch 30 which I provide
primarily for controlling connections to the hest- 30
ing unit compeosed of the resistance elements A
and B, the lower contacting plane includes one
long contact 30a and three shovi contacis 360,
30c, and 30d, each of which may be provided
with conventional binding means for the wire 35
connections of the circuit. The contacts 30b, 20¢
and 80d are 90°, 180° and 270°, respeciively in
advance of long contact 30¢. The upper contact-
ing plane includes a Iong contact 3@e, & short
contact 387, a short contact 38y offset upwardly 40
irom the upper plane, and & long contact 307,
the contacts 30f, 30¢g and 30h, being 90°, 180°
and 270° in advance of long contact 38e, respec-
tively. The lower contacting plane has g mov-
able switch member comprising three switch 45
blades 80a, §0b, 56c, the blades 50a, and 50b
being long and the blade $0c being short. The
blade 50b is 90° in advance of 50a and the blade
§0c is 180° in advance of 50z. 'The upper con-
tacting plane contains & movable switch member 50
having four switch blades 68a, 605, 68¢c, and 50d.
The blades §0b and 68c are 90° in advance of
60c and like 60a are long contacts, but the end
portion of blade G8c is offset to lie above the
end portion of 66D in the same plane as the con- 55
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tacting surface of the offset stationary contact
30g so as to contact therewith as the switch is
rotated. Switch blade 604 is a short blade and is
180° in advance of 80q. .

The upper and lower movable contact members
are fixedly mounted upon the switch spindle, with
their blades in predetermined relation, and they
rotate together in a manner well known to those
skilled in the art.

In the switch as shown in Figures 10 and 11
the offset contact 30g is directly above the short
lower contact 30d in the lower plane, and the
long contact 30e in the upper plane is directly
above the short lower contact 30b in the lower
plane, but this relationship of the contacts in the
upper and lower plane need not necessarily be
maintained as is illustrated by the circuit dia-
grams of Figures 1 to 9 wherein, for the purpose
of simplifying the connections of the diagram
the contact 30e is. shown as if directly above the
contact 30a. It therefore will be obvious to those
skilled in the art that the relationship of the
contacts in the upper and lower planes may be
varied to suit the desires of a particular manufac-
turer, and such variations are within the scope
of this invention.

The switch 40 may be constructed exactly like
the switch 30 having the same long and short
contacts in each of -the lower and upper planes
and an offset contact 40g like the offset contact
30g. 'The short contacts 40D, 40c, 404 in the
lower plane will be 90°, 180° and 270° in advance,
respectively, of the long lower contact 40a, and
the upper contacts 40f, 40g and 40n will be 90°
180° and 270° in advance, respectively, of the long
upper contact 40e.

For convenience in describing this invention
the four positions of the switches will be desig-
nated as high, medium, low and off positions, the

. high position being the position wherein a switch

may complete connections for giving a maximum
‘degree of heat from a heating unit, the medium
position being the position of the switch in
which the connections are completed for giving
a lesser degree of heat than the maximum, but
more than the least amount of heat, and the low
position being the position in which connections
are completead for giving the least amount of heat
from the heating units, and the off position be-

. ing the position in which the circuit from the

power lines through the heating units is broken.
As will hereinafter appear, in high heat position
both elements of the resistance unit are con-
nected in multiple across the power lines. In

. medium heat position enly one element is con--

nected across the lines. In low position both.

elements are connected in series across the power

lines,

Referring now to the circuit connections, the
switch 30, as heretofore stated, is provided pri-
marily for controlling the connections to a heat-
ing unit comprising two resistance elements A
and B, while the switch 40 is provided primarily
for controlling the connections to a heating ele-

* ment comprising two resistance units M and N.

But the switches 30 and 40 are interconnected
as will hereinafter be more fully described so that
when both switches are in high heat position, no
circult through any element of the heating units
is completed so that no current flows through
either heating unit, nor can the circuit be com-
pleted for high heat to either unit so long as
the switch controlling the other unit is in any
position but off. Furthermore, the circuit con-
nections are arranged, as will now be described,

2,015,624

so that when a switch is in off position, the unit
it controls will be completely isolated from the
feed lines. :

The heating units are fed from the power lines
Ll and L2. The power line L{ is connected to &
lower long stationary contact 30a by a conductor
10 and the short contact 30c opposite is connect-
ed by a conductor f1 to one end of each of the
heating elements A and B. The other ends of
the heating elements A and B are connected by 10
the conductor i2 to the long upper contact 30n
and wire |4 to the short offset upper contact 30y
respectively. This other end of the heating ele-
ment B and the short offset upper contact ing
are connected by a conductor 13 to the lower 15
short contact 30d. Alternatively the contacts
30¢ and 30d may be located above and in con-
tact with one another on the switch base, as
shown in Figures 10 and 11. The same applies
to 40d and 40g. 20

The switch 30 is interconnected with the switch
40 by means of a conductor {8 connecting the
lower short contact 30b and the lower short con-
tact 40b and also by a conductor {7 connecting
the upper short contact 30f with the upper short 25
contact 407. These contacts and conductors may
be considered as interlocking means since they
comprise the means for interconnecting switches
30 and 40 and causing the circuits of those
switches to be interlocked.

In the switch 40 the long lower contact 4Ba is
connected by a conductor 20 with the power line
LI while the short lower contact #0c opposite s
connected by conductor 21 to one end of each of
the heating elements M and N. - The other ends of 35
the heating elements M and N are connected with

30-

- the long upper contact 43k by conductor 22 and

the short offset upper contact 40g by conductor
24 respectively. This other end of the heating ele-
ment M and the offset upper contact 40g may be 40
connected with lower short contact 40d by & con-
ductor 19 or as hereinbefore indicated. The upper
long contact 40e is connected with the power line
L2 by a conductor 18.

Referring to Figure 1 in which the switches 45
are both in the high position, it will be noted that
no switch blade is in contact with the contacts
30a, 40a, 30e, 40¢ which are connected with the
power lines. Hence there is no current through
the heating elements, and it is impossible to get 50
a high degree of heat from both heating units at
the same time. This arrangement prevents draw-
ing excess current from the. power lines which
might cause blowing out of a fuse or breaking
down of the insulation due to the excess current. 55 -

. Referring to Figures 2, 3, 4 and 5, wherein the
switch 30 is in off position and the switch 40 is in
high, medium, low and off positions it will be
noted that the switch blades of switch 30 do not
in any of these positions contact with the sta- go
tionary contacts 30c, 30d, 30g and 30hk. Since
these stationary contacts are the only ones which
are connected with the heating elements A and B,
these elements are completely isolated from the
power lines 1.1 and L2 whenever the switch 30 is g5
in off position. - This is a desirable condition since
it avoids the possibility of a short circuit occurring
in case a heating unit is connected accidentally
with a power line or a ground. It also avoids
the possibility of a person recelving an electric 7o
shock in case his hand touches a heating unit or
a portion of the electric stove or pipe which is
grounded. /

Referring to Figures:5, 6, 7 and 8, the switch
40 is in off position and the switch 30 is in off
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high, medium, and low positions, it will be noted
that stationary switch contacts 40d, 40c¢, 40¢g and
407 are not connected with the switch blades and
therefore the heating elements M and N are com-
pletely isolated from the power lines L{ and L2
when switch 40 is off, as was the case when the
switch 38 was in off position.

Referring now to Figure 9 it will be noted that

the switch 40 here has been moved 90° in advance

of the high position in which it is shown in Fig-
ure 1. This position in Figure 9 of the switch 48
is for giving medium, heat in the unit composed of
the elements M and N, and it will be noted that
connections are established from power line Lf
through wire 28, contact 40a, short lower blade
T8¢, long lower blade 70, short lower contact 40c,
wire 2§ and heating element M, wire 22, long upper
contact 807, long upper blade 88b, short upper
blade 80d, long upper contact 48e, wire I8 to
the power line L2. In Figure 8 the switch
30 is In high position, but no circuit is com-
pleted through elements A and B since no
switch blades engage with the contacis 26 and
38e, which are directly connected to the power
line, nor with 46b and 40f, which can be con-
nected Indirectly with the power lines. By refer-
ring to Figures 1 and 3 it will be noted that, in
the high and medium positions there shown for
switclh 40, no connections sre completed from
the power lines to contact 480 and 48f, and thus
it appears thet only when switch 40 is off can
the circult be completed by switch 30 to give high
hest in eclements A and B. . (See Figure 6.) In
like manner high heat can be obtained by switch
40 for heater clements M and I only when switch
80 is in off position.

Tt will be understood that when switch 30 is in

high position switch 48 may be moved into
mediurn (Figure 9) and low positions to give me-
dium gnd low heat in elements M and M. The cir-
cult connections for low position of switch £8
when switch 30 is in high position may be readily
traced in the drawings with the help of the fore-
golng description. Likewise, can the circuiis be

traced when switch 48 is in high position and

switeh 20 is in medium and low positions, show-
ing thet medium snd low heat iz developed in
clements A and B, when switch 40 is In high
position.

From the foregoing it appears that the connec-
tions to one switch are disabled when it is In
high heat position and the other switch Is in any
position but off, and vice versa. In other words,
when the elements of one hesting unit are con-
necied in series across the lines or one element
is connected alone across the lines, or one unit

is in multiple across the lines, the connections for.

connecting the elements of the other heating unit
in multiple are disabled.

Many modifications within the scope of my in-
vention will occur to those skilled in the art.
Therefore I do not Hmit myself to the specific form
shown.

I claim:—

1. In an electric eircuit, a pair of supply lines,
2 plurality of resistance units each comprising

plurality of resistance elements, in combination -

with means for connecting the elements of each
of said units in multiple or in series and for estab-
lishing the connections to connect the elements
of one unit in series or multiple when the elements
of the remainder are disconnected or are con-
nected in any way but in multiple, and for isolat-~
ing each unit completely from the supply lines
when its switch iIs in position to break the circuit

3

through it, said means comprising a pair of

switches each having a plurality of long and short
stationary contacts, connections interconnecting
said switches and said elements and supply lines,
and movable contacts in said switches with long
and short: blades for selectlvely engagmg the sta-
tionary contacts.

2. In an electric circuit, a pair of supply lines,

a plurality of resistance units each comprising a
plurality of resistance elements, in combination
with means for connecting the elements of each
of said units in multiple or in series, or connect-
ing only one element of each unit directly across
the lines and for establishing the connections to
connect the elements of one unit in series or mul-
tiple or with one element across the lines when
the elements of the remainder are disconnected or
are connec.ed any way but in multiple, and for
isolating each unit completely from the supply
lines when its switch is in position to break the
eircuit through it, said means comprising a pair
of switches each having a plurality of long and
short stationary contacts, connec*ions intercon-
necting said switches and said elements and sup-
ply lines, and movable contacts in said switches
with long and short blades for selectlvely engag-
ing the stationary contacts.

3. In an electric circuit, a pair of supply lines,
a plurality of resistance units each comprising
2, plurality of resistance elements, in combination
with means for connecting the elements of each
of said units in multiple or with one element di-
rectly across the supply lines and for establishing
the connections to connect the elements of one
unit in multiple or with only one element across
the lines when the elements of the remainder
are disconnected or are comnected in any way

“but in multiple, and for insclating each unit

completely from the supply lines when its switch
is in position to break the circuit through it, said
means comprising a pair of switches each having

‘& plurality of long and short stationary contacts.

connections interconnecting said switches and
said elements and supply lines, and movable con-
tacts in said switches with long and short blades
for selectively engaging the staticnary contacts.

4, In an electric circuit, a pair of supply lines,
2 plurality of resistance units each comprising
2 pluraiity of resistance elements in combination
with means for connecting said units to the sup-
ply lines with their respective elements in differ-
ent circuit arrangements to give different effects
in said units and for establishing the connections
to complete the various possible circuit arrange-
ments in one unit when the elements of the re-
mainder are disconnected or are connected in
any way but in multiple, and for isolating each
unit completely from the supply lines when its
switch is in position to break the circuit through
it, sald means comprising a pair of switches each
having o plurality of long and short station-
ary contacts, connections interconnecting said
switches and said elements and supply lines, and
movable contacts in said switches with long and
short blades for selectively engaging the station-
ary contacts.

5. In. an electric circuit, a pair of supply lines,
a plurality of resistance units each comprising
a plurality of resistance elements, in combination
with means for connecting the elements of each
of said units in series or with one element di-
rectly across the supply lines and for establish-
ing connections to connect the elements of one
unit in series or with only one element across
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are disconnected or are connected in any way but
in multiple and for isclating each unit completely
from the supply lines when its switch is in posi-
tion to break the circuit through it, said means
comprising a pair of switches each having a
plurality of long and short stationary contacts,
connections interconnecting said switches and
said elements and supply lines, and movable con-
tacts in said switches with long and short blades
for selectively engaging the stationary contacts.

6. In an electric circuit, a pair of supply lines,
two resistance units each comprising a plurality
of resistance elements, in combination with
means for establishing the connections to con-
nect the elements of either one or the other of
said units in series or multiple when the ele-
ments of the remaining unit are disconnected or
are connected in any way but in multiple, and
for isolating each unit completely from the sup-
ply lines when its switch is in position fo break
the circuit through it, said means comprising a
pair of switches each having a plurality of long
and short stationary contacts, connections inter-
connecting said switches and said -elements and
supply lines, and movable contacts in said
switches with long and short blades for selec-
tively engaging the stationary contacts.

7. In an electric circuit, a pair of supply lines,
two resistance units each comprising a plurality
of resistance elements, in combination with
means for establishing the connections to con-
nect the elements of either one or the other of
said units in series or multiple or with one ele-
ment across the lines when the elements of the
remaining unit are disconnected and are con-
nected any way but in multiple, and for isolat-
ing each unit completely from the supply lines
when its switch is in position to break the cir-

- cuit through it, sald means comprising a pair of

switches each having a plurality of long and
short stationary contacts, connections intercon-
necting said switches and said elements and sup-
ply lines, and movable contacts in said switches
with long and short blades for selectively engag-
ing the stationary contacts. :

8. In an electric circuit, a pair of supply lines,
two resistance units each comprising a plurality
of resistance elements, in combination with
means for establishing the connections to eon-
nect the elements of either one or the other of

said units in series or with one element across
the line when the elements of the remaining unit
are disconnected or are connected in any way but
in multiple, and for isolating each unit completely
from the supply lines when its switch is in posi-
tion to break the circuit through it, said means
comprising a pair of switches each having a plu-
rality of long and short stationary contacts, con-
nections interconnecting said switches and said
elements and supply lines, and movable contacts 10
in said switches with long and short blades for
selectively engaging the stationary contacts.

9. In an electric circuit, a pair of supply lines,
two resistance units each comprising a plurality
of resistance elements, in combination with 15

<

‘means for establishing the connections to con-

nect the elements of either one or the other of
said units in multiple or with one element across
the line when the elements of the remaining
unit are disconnected or are connected in any 20
way but in multiple, and for isolating each unit
completely from the supply lines when its switch
is in position to break the circuit through it, said
means comprising a pair of switches each hav-
ing a plurality of long and short stationary con- 25
tacts, connections interconnecting said switches
and said elements and supply lines, and movable
contacts in said switches with long and short
blades for selectively engaging the stationary
contacts. . 30
10. In an electric circuit, a pair of supply lines,
two resistance units each comprising a plurality
of resistance elements, in combination with means
for establishing the connections to connect the
elements of either one or the other of said units 35
in various circuit arrangements to give different
effects in said units when the elements of the re-
maining unit are disconnected or are connected in
any way but in multiple and for isolating each
unit completely from the supply lines when its 40
switch is in position to break the circuit through
it, said means comprising a pair of switches each
having a plurality of long and short station-
ary contacts, connections interconnecting said
switches and said elements and supply lines, and
movable contacts in said switches with long and
short blades for selectively engaging the station-
ary contacts.
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