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2o @l whom it may concerm:

Beitknown that I, THoMAS J. IOH\IM‘ON, 2
citizen of the United State&, residing at Schen-
ectady, in the county of Schenectady, State
of New York, have invented certain new and
useful Improvements in Electrie Teaters, of
which the following is a speeification.

The present invention has relation to elec-
tric heaters, and has for its object to lessen
the energy consumed in these heaters u nder
certain conditions and to provide simple and
etficient means by which the degree of heat
may be regulated with precision. It also is
so arranged that although employing coils in
the usual way it obvmte% a (hlheulty arising

from this construction with alternating cur-

rents.
Where

heaters which have a number of coils, con-

siderable inductance is created which adds to

‘the objectionable features of the motor-load.

For instance, in an alternating-current rail-
way the inductive character of the load -is
such as to have detrimental effect on the dis-
tribution system, cutting down the voltage

and making it difficult to run with efficiency.

Under these conditions every effort should

be made to lessen the inductive character of -

the load. Where heaters with coils are used,
this would add, as already pointed out, to the
difficulty; but by my invention the trouble is
at least to some extent obviated. For each
part of the heater I wind two coilg, one of
which is wound or connected in the reverse
sense to the other, so that their magneto-
motive forces are opposed, and thus to a con-
siderable degree I cut down the inductance.
In addition I arrange in each heater two sets
of coils, one comparatively large and the other
of less heating ecapacity, and I provide a
switch by which the coils in any desived or
convenient number of heaters may be con-
nected in various relations to obtain the de-
sired effect.

In the particular embodiment of the in-
vention which I have diagrammatically illus-
trated certain definite numbers are chosen.

This is for convenience of illustration, and

any numbex of heaters or coils in each heater

may be employed in the way pointed out.
The drawings annexed show in diagram

the heaters, and Fig.

alternating currents are used with.

combinations aceording to my invention, Fig-

ure 1 showing a switeh eonnected across the
mains designed to effect the combinations of
21s a series of diagrams,
showing the cireuit combinations.

In Fig. 1, ¢ b are mains which may be as-
sumed to em ry alternating eurrent. Cisthe
switch for connecting the heatel coils and the
heatersindifferent (,01111)1114’010115 AA’arethe
coils of one heater and B B’ those of another.
As indicated by the ¢haracter of the lines in
the diagram, the set of coils A is of greater

apacny than A’. One half « of the eoﬂs A
is ‘wound in reverse to the other half a2, a
siimilar construetion being adopted with all
the sets of coils.. It is of course to be under-
stood that the coils are so associated in in-
ductive relation upon their support that their
magnetomotive forces will oppose one an-
other and cut down the self-induction of the
winding where alternating currents are fed
toit. Ordinarily the supportis non-magnetfic
in character; but this need not necessarily be
the case. .

The switech C is provided with brushes or
stationary contacts 1 to 10. The moving con-
tacts (the switch being assumed to be cylin-
drical and developedinplane) are correspond-
ingly marked 1*, &e. There are five positions
of the switch corresponding, respectively, to
the circuit combinationsshownin Fig. 2, num-
bered1tob. Thefir st combinationisasshown
in Diagram 1 of Fig. 2 and is effected by turn-
ing the switeh so tha,t the.brushes rest upon
thc first row of contacts 1* to 10*. Current
passes from contact 1 through the coils of the
set A in the first heater to contact 3*. A cross
connection passes from contact 1* to contact
4%, thus passing current. through the set of
coils A’. A crossconnection also supplies con-
tact 6* with current, and the current passes
through the coils B of the second heater to
contact 7. Similarly the eontact 8*is -ener-
gized from a cross connection, passing current
through the second set of coils B’ of the latter
heater, thence passing to contact 10* and
brush 10. In a two-wire system this brush
would be connected; as shown, to the mainD,
or, as shown in dotted lines, it might be
grounded at G, wherea ground returnisused.
This, as will he seen from the diagram, cou-

6o

65

7

75

8o

85

gc

95

I0C




10

20

25

30

40

45

59

in Diagram 3, in which the coils of greater

> , 729,771

ples all the coils in both of the heaters in par-
allel. Of course the coils being of different
resistances the currvent flow in the various
paths in multiple would be proportioned in
the usual way to the different resistances.
Thisis the maximum heat-generating position
of the switch ‘and would be used for as long
atime ds is necessary to bring the space to be
heated to the desired temperature, though
under ordinary conditions it is unnecessary
to maintain the coils in parallel, and the cur-
rent flow may be cut down to just that re-
quired to keep the temperature at the desired
point. Tor instance, in the second position
of the switch (the connections of which it will
be unnecessary to trace in full, as they are
evident from the drawings) the two heaters
would be connected in series, while their coils
would bein multiple, as shown in Diagrdam 2
of Fig. 2. This of course would generate a
less heat. Still a third combination is shown

heating eapaelty are coupléd in series and
thoge of less capacity are cut out. A fourth
is that in which the coils of less capacity are

cohnected in series and those of greater ca-
pacity cut out, as in position £ of the switch,
while in position 5 all of the coils are con-
nected in series, thus cutting down the cur-
rent to the greatest possible degree. The use
of the particular type of switch will bereadily
apparent. For instance,in mild weather be-
fore the car goes out the heaters would be con--

neeted as in diagram No. 1 of Fig. 2 until |

the car should be warmed to the desired point
and then the switch would be turned to the
last position, which weuld maintain a gentle
warmth, while if the weather were severe one
of the intermediate positions would be used to-
compensate for the increased loss of heat..

Of course while the electric car is the most
obvious application of the device it might be:
used in any position in which an electric
heater was necessary or desirable.

In the first diagram in Fig. 2 the dotted
lines D indicate a case for the huater So far
as I am aware it is new to provide not only
the coils of different capacity of different
heaters, which may be connected in various
ways, but separate heaters, which, in conjune- |

tion with their coils of different ecapacity, may
be shifted into various combinations of series
and parallel to vary the degree of heat which
may be required.

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

The combination with a plurality of re-
51st<1nce devices, each consisting of coils of
different current capacity,and aswiteh which
first connects s:did devices in parallel, then
connects them in series, then connects the
coils of greater cwrrent capacityin series and
cuts out the coils of less current capacity,
then connects the coils of less current capac-
ity in series and cuts out the coils of greater
capacity, and finally cuts all the coils in series
to obtain the lowest heating effect.

2. The combination with a plurality of elec-
trie resistance devices adapted to be traversed
by alternating currents, each device compris-
ing portions of different curretit capacity, and
each portion of a given capacity consisting

of coils wound in opposne directions in in-.
duective relation with respect to each other on

their supports; of a switeh controlling all the
coils of all the devices to obtain a large num-
ber of resistance effects.

3. In an electric heating system, o number
of separate heaters, e
different current capacities, and a swmeh ar-
ranged to conneet both heaters and coils in
pmallel or series to obtain various heating
eftects.

4. In a system of electri¢ beating, a num-
ber of separate heaters, each containing dif-
ferent sets of coils of different; current capac-
ities, each of the sets of coils having some of
its members wound to generate m(wndo—
motive forces opposing Lhose Oenemted by
the other coils of the same set, Wlth a switeh
for connecting both sets of COﬂb and heaters
in various combinations of series, series par-
allel or parallel, to generate dn‘teren‘u amounts
of heat as desired.

In witnhess whereof I have hercunto set my
hand this 9th day of Februatry, 1899.

, THOMAS J. JOHNSTON.

Witnesses:

B. B. HuLr,

EpWARD WILLIAMS, Jr.
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