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DA {1 throughout with insulating material.

30 showing the windings

Be it known that I, JOHANNES HAiRrDEN, a
subject of the King of Sweden and Norway,
residing in Schenectady, county of Schenec-

¢ tady, and State of New York, have invented
cortain new and useful Improvements In
Electric Heaters, of which the following 1S 4
specification.

This invention relates to electric heaters,

to and has for itsobject the provision of a heater

of such. a character that it may be operated

efficiently by either a direct or an alternating
current.

Further objects are the provision of 1m-

15 proved means for compensating for the rapid

¥ Inerease of resistance with the rise of tem-

perature In 1ron or other resistance-conduc-

tors and producing different heats by vary-
ing the relative arrangement of the resist-
20 ances.

My invention further consists in the detalls
of construction and the combination of ele-
ments hereinafter described, and particul arly
<ot forth in the claims annexed to and form-

25 ing a part of this specification.
' In the drawings, Figure 1 is an elevation of
g receptacle embodying my invention. Iig.
9 is an enlarged sectional view of the same.
Fig. 3 is a diagram of the circuits employed,
arranged in parallel;
and Fig. 4 is a similar view showing the wind-
in% arranged in series.
eferring to the drawings, 11s a metallic
vessel of a suitable shape preferably coifered
pre-
fer to use an iron vessel coated with enamel
2, vessels of enamel-ware being very well
lonown in the art. The shape of the vessel 18
preferably cylindricai, and upon the cyln-
40 drical surface is wound resistance-wire, elther
of iron or German silver or any of the well-
kriown resistanne-conductors. I have shown

‘this resistance as comprising two separate

now heated until the gases are driven ofl and
it is caused to harden.
cover or casing 9 is now placed over the ce-
ment, so as to entirely inclose the winding.

A porous asbestos

Tt has been found that the resistance-con-

ductor has a low initial resistance which 1n-
creases so rapidly with the increase of tem-

perature that a large amount of current 1is
taken at first; but as the temperature rises it
s cut down considerably. In order to com-
pensate forithis and also in order to have
some heat generated in the bottom of the ves-
sel, a mass of powder preferably contalning
iron-filings and silicon 1s placed adjacent
he bottom of the receptacle. This mixture
has an opposite resistance temperature coef-
feient to that of iron, and a compensating
effiect is thereby obtained. The powder has
a high initial resistance w ich comes down
when it is heated, which is the reverse of the
action taking place in the case of the iron
wire. -

T have divided the powder into two layer:
10 and 11, separated by a metallic plate 1.
and having similar plates 13 on opposit
sides of and in contact with the layers
These plates are primarily for the purpose @
making a good contact between the powde
and the wires. As shown in the drawings
the two outside plates 13 are each connecte
with one end of the windings 3 and 4 b
means of cop “cts 13’ and 13", the other en
of each winding being connected with tk
terminals 14 15 through contacts 14/ and 15
The central plate 12 1s connected with a:
other torminal 16. At 17 I have shown

connector-plug having three sockets, wii
which the terminals 14, 15, and 16 are adap
ed to engage. These terminals are arrang
in a metallic casing or cover 17/, which su
rounds the winding and is separated fro

windings 3 and 4, each winding composed of

45 an ironv ibbon wound flatwise. The wind-
ings a.« separated from each other by a strip

of insulating material 5, the contact-rings 6
and 7 serving as terminals of the said wind-
“ings. A layerof cement Sjsnow formed over
so and around the wires, the cement preferably
containing potassium silicate, calcium sul-

melET N -

fate, and some, caleium oxid. The particu-

M

Jar kind of cement, however, forms no part of

the asbestos sheet by a small air-space.
Referring to Fig. 3, it will be seen th
when the connector 17 is In the position
which the three terminals engage the thi
' sockets the direction of the current 1s as f
lows: from lead 18 through terminal 16, w
19, thence through the two layers 10 and
and windings 3 and 4 1n parallel back to
torminals 14 15 and lead 20. By shifting
connector 17 so that only the terminals 14

my invention, as any good quality of cement

| ‘are in engagement with the sockets, as sho



i L N S S A R

5

10

2 -

".*" -‘r

819,650

in Fig. 4, the direction of the current will be | heat-conductive relation therewith, each of

as follows: from lead 18 through terminal
15, winding 3, lower plate 13, layers 10 and
11 in series, winding 4, and terminal 14 to
lead 20. By this arrangement of windings
two different heats may be given to the recep-
tacle by simply reversing the connector. It
will thus be seen that I have provided a
heater which may be used efficiently with
either a direct or an alternating current. 1

~ have found that good results have been ob-
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tained by so arranging the turns of the re-
sistance-conductor that about eighty per
cent. of the heat is generated by the ohmic
resistance and about twenty per cent. 1s gen-
erated by the transformer effect. These pro-
portions, however, may be varied somewhat
to suit conditions.

What I claim as new, and desire to secure
by Letters Patent of the United States, 1s—

1. An electric heater, comprising a recep-
tacle, and a resistance for heating the same,
one portion of which has a positive and the
other a negative resistance temperature co-

efficient, both portions being in heat-conduct-

1ve relation with said receptacie.

2. An electric heater, comprising a recep-
tacle, an electric conductor (the resistance
of which wvaries directly as the temperature)
wound around the same, and another con-
ductor in circuit therewith and i heat-con-
ductive relation with said receptacle, the re-
sistance of which varies inversely as the tem-
perature.

3. An electric heater, comprising a recep-
tacle, a resistance-conductor wound thereon,
and a granular resistance in heat-conductive
relation with said receptacle and 1 circuit
with said resistance-conductor.

4, In an electric heater, the combination
of an enameled receptacle, a resistance-con-
ductor thereon, and a powdered resistance
of negative temperature coeflicient 1n heat-
conductive relation with said receptacle and
in circuit with said resistance-conductor.

5. In an electric heater, the combination
of a receptacle, a plurality of resistances 1n
heat-conductive relation therewith, each
comprising a conductor, one portion of which
has a positive and the other a negative resist-

ance temperature coefficient, and means ;

whereby the relative arrangement of said
conductors may be varied.
6. In an electric heater, the comnbination

of a receptacle, a plurality of resistances in |

which comprises a resistance-wire having a
positive temperature coeflicient and a granu-
lar resistance having a negative coefficient,
and means wherebhy either a series or parallel
arrangement of said conductors may be ef-
fected.

7. In an electric heater, the combination.
of an enameled metallic receptacle of good
magnetic permeability, a plurality of resist-
ance-conductors having a positive tempera-
ture coefficient wound upon said enamel,
granular resistances having a negative tem-
perature coeflicient in circuit with said con-
ductors and 1n heat-conductive relation with
sald receptacle, and means whereby either a
series or parallel arrangement of said con-
ductors may be effected.

8. In an electric heater, the combination
of an insulated iron receptacle, a resistance-
conductor wound thereon, a coating of plas-
tic material surrounding said winding, a cas-
ing surrounding the same but separated
therefrom, and a granular resistance in cir-

cutt with said conductor and adjacent the

bottom of said receptacle.

9. In an electric heater, the combination
of an insulated metallic receptacle, resist-
ance-conductors wound thereon, layers of
powdered resistance containing iron-filings
in heat-conductiverelation with the bottom of
said receptacle and in circuit with said con-
ductors, and means for varying the direction
of a current through said resistances.

10. In an electric heater, the comibination
of an enameled metallic receptacle, a resist-
ance-conductor wound thereon, and a layer
of powdered resistance containing iron-filings
and silicon in circuit with said conductor and
in heat-conductive relation with the bottom
of said receptacle.

11. An electric heater comprising a recep-
tacle of good magnetic permeability, a con-
ductor arranged in inductive relation there-

10, an ohmic heating-resistance in series with

sald conductor and in heat-conductive rela-
tion with said receptacle whereby the latter
may be heated by both a transformer and
ohmic effect.
In witness whereof I have hereunto set my
hand this 23d day of March, 1905,  _
JOHANNES HARDEN.
Witnesses:
Bensamin B. Huwr,
HereNn ORrroRrbp.

60

70

75

80

Q0

95

I10C

IOF



	Drawings
	Front Page
	Specification
	Claims

