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HEATER CIRCUIT AND SWITCH

George R. Barksdale, Greenwood, S. C., assignor
to The Bryant Electric Company, Bridgeport,
Conn., a corporation ef Connecticut

Application December 24, 1931, Serial No. 583,122

12 Claims.

This invention relates to the combination of
electric switches and translating devices, or more
particularly to heater units, with circuit connec-
tions to current supply lines whereby the current

5 supplied to the heater units may be controlled.
The invention is particularly useful in electric
stoves in which two or more heater units are
employed.

The increase in use of electric stoves which

10 derive their power from a three wire line is at-
tended by the problem of properly balancing the
current drawn from the source of supply so that
one side of the line may not be unduly overloaded.
Various ways have been devised in an attempt to

15 solve this problem but none so far have been able
to attain perfect balance.

It is an object of my invention to provide a
heater circuit including means for controlling the
heating units which will afford more perfect bal-

20 ance than any known circuits.

Another object is to make a switch having ifs
fixed and movable contacts arranged to make
connections for high, medium, or low degrees of
heat or no heat in a heater unit which the switch

25 may control, and to vary the connections between
the outside wires of a three wire power line, and
another heater switch and its heater unit, to pro-
vide a more perfect balance than was heretofore
possible.

Other objects and advantages of my invention
will be apparent as it is described in connection
with the accompanying drawings:—

In the drawings:—

Figures 1 to 15 inclusive, show diagrammatical-
a5 ly, a pair of heater switches which control two

heater units, the current for which is derived
from a three wire supply line. The various fig-
ures show the switches in all the positions they
may occupy except the position with both

29 switches “off”.

Figs. 16 and 17 are elevation section views
through a special switch having contacts ar-
ranged according to the principles of my inven-
tion. The sections are taken on mutually perpen-

45 dicular planes, as shown by lines 16—16 and
17—17 of Fig. 13.

Referring to the drawings, the three wire power
line A, N, B, supplies two heating units QR, and
ST, each having two elements Q and R and S and

50 T, respectively. The delivery of current to the
unit QR is controlled solely by a switch 10. The
delivery of current to the unit ST is controlled
by the switch 50, but the arrangement of the con-
nections between switch 50 and the power lines

55 AB are subject to variation by the switch 10 in

30

(ClL. 219-—20)

order that a better balance of the system may be

attained as will hereinafter more clearly appear.

The switches 10 and 50 may be rotary snap
switches which can be snapped around in quarter
tutn steps and have a plurality of decks each
deck having stationary and movable contacts.
The movable switch members are all secured fix-
edly, in insulated relation, to a switch spindle
100 and are adapted to selectively engage the sta-
tionary switch members of the several decks as
the spindle is rotated. The stationary switch
members may be fixedly mounted in spaced cir-
cumferential positions, in any suitable insulating
switch base, around the switch spindle. An ex-
ample of ‘a suitable type of switch mechanism is
shown in the Kempton Patent No. 1,683,196 pat-
ented September 4th, 1928. The details of con-
struction of the switches 10 and 50 are not a part
of this invention, since many of the kniown rotary
snap switch mechanisms could be used, if pro-
vided with the proper number of decks and con-
tact elements and (referring to switch 10) ar-
ranged in the novel manner hereinafter set forth.

Assuming for the sake of illustration that the
potential between lines A and B is 220 volts and
line N is the neutral, then the potential between
the lines N and either A or B will be 110 volts.
The switches 10 and 50 are connected, as will be
hereinafter described in detail, to give three de-
grees, of heat or no heat from each of the units
QR and ST as the switches are roftated through
their successive quarter turns. These degrees of
heat are brought about by impressing the full
220 volts across elements Q, R, in series, or S, T,
in series, in the high heat positions, by connecting
the units across the outside lines A, B; by im-
pressing 110 volts across one element, R or T for
example, in the medium heat positions, by con-
nections to the outside lines and the neutral;
and by impressing 110 volts across Q, R, in series,
or S, T, in series, in the low heat positions, also
by connections to the outside lines and neutral.
There are also “off” positions of each switch.
The means and connections by which the above
results are obtained will now be described.

The switch 10 comprises four decks 101, 102,
103 and 104. The first and second decks 101, 102
control the connections between the feed lines A,
N, B, to the two element resistance unit QR so
that high, medium, and low heats may be ob-
tained from the unit. The third and fourth
decks 103, 104 control the connections between
the feed lines A, N, B, and the switch 50 for the
purpose - heretofore indicated and hereinafter
more particularly described. The switch 50 is a
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two deck switch having a switch spindle 500 upon
which are fixedly mounted, one above the other,
two movable contact members having blades
which are ada,id to engage stationary contacts
which are locai.d in the planes of movement of
the movable switch members. In funection, in
connection to the power lines and heater units,
and in arrangement of its contact elements,
switch 50 is identical with the switch of the
Kempton Patent 1,683,196, and therefore is not
further described except as is necessary to point
out its relation with the other members of the
circuit.

Referring particularly to switch 10 the first
deck 101 has two stationary contacts 11 and 12,
the latter being 90° in advance of the former,
with long blades projecting radially inward from
the edge of the switch. These contacts are
adapted to be engaged by all of the blades 15, 16
and 17 of the imovable switch member as it is
rotated. The contact 11 is connected directly
to the neutral wire N of the three wire supply
line by wire 7 while contact 12 is connected to
one end of the element R of the heating unit QR
by wire 2. Diametrically opposite the long
bladed contact 11 is a sort bladed contact 13
which is connected directly to the outside line A
of the three wire supply line by wire 1. Dia~
metrically opposite to the contact 12 is a short
bladed contact 14 which is connected directly to
the intermediate point between the elements Q
and R by intermediate connecting wire 6. The
movable switch member of the deck 101 comprises
two short blades 15 and 17, extending in oppo-
site directions from the switch spindle, and a long
blade 16 is arranged 90° in advance of the short
blade 15. The short blades are not of sufficient
length to engage the stationary contacts 13 and
14.

The second deck of this switch has two long
bladed stationary contacts 21 and 23 in diametri-
cally opposite positions around the switch spindle
and a short bladed contact 22 arranged 90° in
advance of contact 21. The movable switch
member of this deck 102 comprises a long contact
blade 24, which is adapted to engage all the sta-
tionary contacts as the spindle is rotated, and
two short blades 25 and 26 which are arranged
90° and 180° respectively in advance of the long
blade 24. The long contact 21 is connected di-
rectly to the outside end of the heating element
Q by wire 3 while the short contact 22 is con-
nected to the outside end of the heating element
R by wire 2. The long contact 23 is connected
to the outside line B of the three wire supply
system by wire 4.

Referring to switch 50 the size and arrange-
ment of the contacts of this switch and the con-
nections to the heater unit ST are the same as
the Arst two decks 101, 102 of switch 10 and their
connections to unit QR. The connection of con-
tact 511 to the neutral line N is also the same
as the connection between contact 11 and the
neutral, but the power lines AB are not directly
connected to the contacts 513 and 523 as in the
case of contacts 13 and 23, Since the connec-
tions between the stationary contacts and the
resistance elements and the power line N are
identical, it would be undesirable to have the
connections to the power lines A, B, identical also,
because when the switches were in “medium” and
“low” positions there would be a heavy unbalanc-
ing of the system since all the current would be
drawn from one side of the line and the neutral.

Therefore I have added the third and fourth
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decks to switch 10 and have connected the power
lines A and B to these decks and have connected
wires 60 and 70 between them and switch 50 in
the manner about to be described so that when
the switeh 10 is in “medium” and “low” position
the elements of the heating unit QR which it con-
trols will be connected between the neutral and
the opposite power line from that to which the
unit 8T is connected when switch 50 is in “me-
dium” and “low’” positions or when switch 10 is in
“high” or “off” positions.

The third and fourth decks of the switch each
have four stationary contacts of equal size spaced
80° apart around the deck, and movable switch
members each comprising two arms one of which
is 90° in advance of the other and each of which
is of sufficient length to engage the stationary
contacts in its own deck. In deck 103 the sta-
tionary contact 31 is connected with the supply
line B by wire 4. The contacts 32 and 34 are con-
nected together and to the wire 60 for deliver-
ing current to the short contact 513 of the switch
50 from the outside feed lines A, B. The contact
33 is connected with supply line A by wire 1.

In deck 104, contacts 42 and 44 are connected
together and with a wire 70 for delivering cur-
rent to the long contact 523 of switein 50 from the
outside feed lines A, B. Contacts 41 and 43 are
connected respectively with the supply lines B and
A by wires 4 and 1.

The remaining connections to the switch 50 are
as follows: Long contact 512 in the deck 501 and
short contact 522 in deck 502 are connected to cne
end of the heating element T by wire 2’. The in-
termediate point between elements S and T is con-
nected to short contact 514 in deck 501 by wire
6’ while the outside end of the heating element
S is connected with long contact 521 of deck 502,
by wire 3'.

By virtue of the structure and connections just
described in certain positions of the switch 10,
the wires 60 and 70 are connected to the lines
A and B respectivély while in certain other posi-
tions of switch 10 wires 60 and 70 are connected
to lines B and A, respectively. By means of this
ability to shift the power line connections between
wires 60 and 70, I am able to obtain much more
perfect balancing than has heretofore been pos-
sible, particularly when unit QR is of large ca-
pacity, say 2000W and unit ST is of smaller ca-
pacity, say 1200W.

The circuit between the power lines and the
heater QR, established by the first two decks of
switch 10, can be easily understood by reference
to the diagrams. In Figures 1, 5, 9 and 13, the
switch 10 is in high heat position, the outer ends
of the heater unit QR being connected to lines A
and B as follows: Cwrrent flows from line A
through wire 1 (see Fig. 5) to contact 13, through
blades 16 and 15, through long contact 12 and
wire 2 to element R, through elemenis R, Q
through wire 3 to long contact 21, through blades
24, 26 long contact 23 and wire 4 to power line B.

In Figs. 2, 6, 10, 14, the medium heat position
of switch 10, the circuit is as follows:— From line
B through wire 4, long contact 23, blades 25, 24,
short contact 22, wire 2, through element R
through intermediate connecting wire 6, short
contact 14, long blade 16, short blade 17, long
contact 11, through wire 7 to the neutral N, of the
power lines.

n Figs. 3, 7, 11, 15, the low heat position of
the switeh 10, the connections established are:
from power line B, through wire 4 to long con-
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through wire 3 and heater unit QR, through wire
2, long contact 12, blades 17, 16, long contact 11,
wire 7 to neutral wire N of the power line.

Referring now to the connections established
by switch 50, in Figs. 1, 2, 3, 4, the switch is in
high heat position. Current coming from one out-
side power line, goes through deck 103 of switch
100 to wire 60 then to short contact 513, long
blade 5186, short blade 515, long contact 512 wire
2’ to element T, through element S and wire 37,
through long contact 521, long blade 524, short
blade 526, long contact 523, to wire 70, then
through deck 104 to the outside power line,

Figs. 5, 6, 7, 8, show switch 50 in position for es-
tablishing connections to give medium heat. Cur-
rent from the power line is delivered to wire 70
through deck 104, then it goes through long con-
tact 523, short blade 525, long klade 524, short
contact 522, connection 2’, heater element T, in-
termediate connecting wire 6, short contact 514,
long blade 516, short blade 517, long contact 511
and neutral-connecting wire 8.

Figs. 9, 10, 11 and 12 show switch 50 in position
to: give low heat connections. Current coming
through deck 104 goes through line 70 to long con-
tact 523, long blade 524, short blade 526, long con-
tact H21, wire 3/, unit ST, in series, wire 2’, Jong
contact 512, short blade 517, long blade 516, long
contact 511, and neutral-connecting wire 8 to the
neutral line N.

When switch 10 is in either “high” or “off” posi~
tion, and switch 50 is in either “high” or “off”
position at the same time, there is no problem
of balancing the load because there is no connec-
tion with the neutral in any of these positions.
Therefore it is only necessary to have the “me-
dium” and “low” connections arranged so that
the current drain will not be all on one =ide of the
line when the switches are in “medium” or “low”
positions. As hereinbefore indicated decks 103,
104 are provided fo avoid this difficuity. Appro-
priate connections are made thereto so that when
the switch 10 is in “high” and “off” positions
(perfect balance position for unit QR) lines 60
and 70 will be electrically connected to A and B
respectively as shown in Figs. 1, 4, 5, 8, 9, 12
and 13.

In Figs. 1, 5, 9 and 13, i. e. when switch 10
is in “high” position, contact 33 (which is per-
manently connected to power line A through
wire 1) 'is connected to contact 34 (to which
line 60 is connected) by blades 36, 35; and con-
tact 41 (which is permanently connected to power
line B by wire 4) is connected to contact 42
(to which line 70 is connected) by blades 45, 46.
No current passes through line 60 in Figs. 5, 9
and 13, however because in Fig. 13 the switch
50 is in “off” position, while in Figs. 5 and 9,
the current for “medium” and “low” heat in
unit ST is obtained by connecting the unit to
the neutral and power line B as described.

In Figs. 4, 8 and 12, i. e. when switch 10 is
“off” the contact 33 (which is permanently con-
nected to power line A through wire 1) is con-
nected to contact 32 (which is connected with
line 60) by blades 35, 36, and contact 41 (which
is permanently connected to power line B through
line 4) is connected with contact 44 (to which
line 70 is connected) by blades 46, 45. Again

7¢ no current passes through line 60 in Figs. 8 and

12, because the current for the “medium” and
“low” heat in unit ST is obtained by connecting
the unit to the neutral N and power line B, as
described.

In Pigs. 2, 8, 6, 7, 10, 11, 14 and 15, the switch

3

10 is in “medium” and “low” heat positions and
lines 60 and 70 are connected to power lines B
and A respectively.

In Figs. 2, 6, 10 and 14, i. e. when switch
10 is in “medium” position contact 31 (which
is connected to power line B through wire 4)

is connected to contact 34 (to which line 60

is connected) by blades 35, 36; and contact 43
(which is permanently connected to power line
A through wire 1) is connected with contact 42
(to which line 70 is connected) by blades 46, 45.
Again in Figs. 6, 10 and 14, no current flows
through line 60 because in Fig. 14, switch 50 is
in the “off” position while in Figs. 6 and 10
current for the “medium” and “low” heat in
unit ST is obtained by conhecting the unit to
the neutral ¥ and power line A, as described.

In Figs. 3, 7, 11 and 15, i. e. when switch
10 is in “low” position contact 31 (which is
permanently connected to power line B by wire
4) is connected to contact 32.(to which wire
60 is connected) by blades 36, 35; and contact
43 (which is connected to power line A by wire 1)
is connected to contact 44 (to which line 70
is donnected). by blades 45, 46. Again, however,
in Figs. 7, 11 and 15 no current flows through
line 60 because in Fig. 5 the switch 50 is in
“off” position and in Figs. 7 and 11, the current
for “medium” and “low” heat in unit ST is ob-
tained by connecting the unit to power line A
and neutral N, as described.

From the foregoing, it will be apparent that
in the “medium” and “low” positions of switch
50 shown in Figs. 6, 7, 10 and 11, i. e. when
switch 10 is in “medium” or “low” position the
unit ST is connected with neutral N and power
line A while on the other hand in the “medium”
and “low” positions of switch 50 shown in Figs.

5, 8, 9, 12, i, e. when switch 10 is in “high” or

“off” position, the unit ST is connected with
neutral, N and power line B. The unit ST is
therefore shifted from its position across N-—A
to a position across N-—B. This shift is par-

ticularly advantageous when a third switch con-~.

structed exactly like swilch 50 is connected to the
power lines A, N, B, in just the opposite way
from the first two decks of switch 10. That is,
with the stationary contact equivalent to 513
connected directly’ to the power line B (instead
of A as in switch 10) and with stationary con-
tact equivalent to 11 connected: directly to power
line A. Even when this third switch is used, as
in practical use of this invention it often will

be, the three switches will naver be in a position:

where all the units or elements thereof through
which current is passing will be connested be-
tween the same power line and neutral, at the
same time. When the third switch controls a
low capacity unit, say 1000W, then when all the
switches are in “medium” or “low” positions, the
balancing will be very nearly the ultimate or
perfect balance. Also when switch 10 is “off”
and switch 50 and the third switch are at
“medium”, then the system will closely approach
a perfect balance, whereas in prior combinations
marked unbalancing occurred when two such
units were in “medium” position at once.

Thus it will be apparent that I have made
a circuit and switch combination for control of
electric heating units which has marked advan-
tages over similar circuit combinations of the
prior art.

I do not limit my invention to the specific
connections illustrated, since many changes
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within the scope of my invention will occur to
those skilled in the art.

I claim;—

1. An electric circuit comprising a plurality of
translating devices, and a plurality of circuit con~
trolling means, in combination with a three line
power supply, said circuit controlling means being
adapted to establish different connections be-
tween said devices and said supply lines to give
different effects from said devices, and means
controlled by one of said circuit controlling means
for reversing the connections hetween another
of said circuit controlling means and said supply
lines.

2. An electric circuit comprising a plurality of
heating units, and a plurality of circuit control-
ling means, in combination with a three wire
supply line, said circuit controlling means bheing
adapted to establish different connections be-
tween said heating units and said supply lines to
give different degrees of heating, and means con-
trolled by one of said circuit controlling means
for reversing the connections between another of
said circuit controlling means and said supply
lines.

3. An electric circuit comprising a plurality of
heating units, and a plurality of circuit control-
ling means, in combination with a three wire
supply line, said circuit controlling means being

. adapted to establish different connections be-

tween said heating units and said supply lines to
give different degrees of heating, and means con-
trolled by one of said circuit controlling means
for reversing the connections between another of
said circuit controlling means and said supply
lines, only when said one circuit controlling
means is in certain positions.

4. An electric circuit comprising a plurality of
translating devices, and a plurality of circuit
controlling means, in combination with a three
wire power line, each of said circuit controlling
means being adapted to establish connections be-
tween said devices and said supply lines to give
three different effects from said devices, and
means to automatically reverse the connections
between said supply lines and one of said circuit
controlling means during the times when another
of said circuit controlling means is in position to
give two of said effects.

5. An electric circuit comprising a plurality of
translating devices, a separate circuit controlling
means for each of said devices, in combination
with a three line power supply, said circuit con-
trolling means being adapted to establish con-
nections between said devices and said supply
lines to give a maximum effect or two interme-
diate effects or no effect in each of said devices,
and means controlled by one of said circuit con-
trolling means to automatically change the con-
nections between said other circuit controlling
means and the power lines so that when the cir-
cuit controlling means are in positions to give
the intermediate effects the translating devices
will not be connected to the same two of the
power lines.

6. An electric circuit comprising a plurality of
heating units, switches for each of said units, in
combination with a three wire power supply line,
said switches being adapted to connect said heat-
ing units with the power lines to give high, me-
dium or low degrees of heat, and means actuated
by one of said switches, upon movement into
“medium” and “low” positions to establish con-
nections between the power line and said other
switch opposite to the connections established

1,960,179

when said first switeh is in “high” or “off” posi-
tions.

7. An electric circuit comprising a plurality of
heating units, switches for each of said units, in
combination with a three wire power supply Ine,
said switches being adapted to connect said heat-
ing units with the power lines to give high, me-~
dium or low degrees of heat, and means acting
automatically upon movement of one of said
switches into “medium” or “low” positions to make
connections so that the unit controlled by the
other switch is not connected, when said other
switch is in “medium” or “low” positions, be-
tween the same two of the power lines as the unit
controlled by said first switch.

8. An electric circuit comprising two heating
units, switches for controlling said units in com-
bination with a three wire supply line, said
switches being adapted to make connections to
impress full potential on each unit or half poten-
tial on part or the whole of either or both units
and to cut off the units from the source, and
means, actuated upon movement of one of said
switches into position to impress less than full
potential on the whole unit controlled thereby, to
establish connections between the other switch
and the power lines whereby, when said other
switch is in position to impress less than full po-~
tential on the unit it controls, that unit will be
connected on the opposite side of the power line
from the unit controlled by said one switch.

9. An electric circuit comprising two heating
units, a pair of switches having a plurality of
decks, each deck having movable and fixed con-
tacts, in combination with a three wire supply
line, one of said switches controlling connections
to one of said units to give high, medium and low
degrees and to disconnect that unit, certain decks
of the other of said switches controlling connec-
tions to the other of said units to give high, me-~
dium and low degrees of heat, and to disconnect
said unit, certain other decks of said other switch
changing the conrections between the power lines
and said first switch when said other switeh is
moved into certain positions.

10. An electric circuit comprising two heating
units, a pair of switches having a plurality of
decks, each deck having movable and fixed con~-
tacts, in combination with a three wire supply line,
one of said switches controlling connections to
one of said units to give high, medium and low
degrees of heat and to disconnect that unit, cer-
tain decks of the other of said switches control-
ling connections to the other of said units to give
high medium and low degrees of heat and to dis-
connect said other unit, certain other decks of
said other switch shifting the connections be-
tween the power lines and said first switch when
said other switeh is moved into “medium” or “low”
position so that said units are connected between
the neutral and different outside power lines when
said first switch is moved into “medium” or “low”
position.

11. An electric circuit comprising a plurality of
translating devices, a plurality of circuit control-
ling means controlling the effect produced by said
devices, in combination with a three wire power
line, and means for reversing the relation of two
of said power lines to one of said circuit control-
ling devices, said reversing means being operable
by another of said circuit controlling devices.

12. An electric circuit comprising a three wire
power line, a plurality of translating devices, a
plurality of circuit controlling devices for giving
three different current effects in each of said
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translating devices and disconnecting them from
said power lines, and means ‘for establishing a,
certain circuit relation between said power line
and one of said circuit controlling devices when
the other of said circuit controlling devices is in
“off” position or positions to give maximum cur-

rent effect in the unit controlled by it, said circuit
establishing means serving also to reverse said es-
tablished relation when said other circuit control-
ling means is in its other two positions.

GEORGE R. BARKSDALE.
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