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The present invention refers to a means for
generating or influencing an alternating current,
according to which a resistor traversed by tne
current and having a positive temperature co-
efficient (“thermeo-positive resistor’), frem which
heat is removed by conduction, operafes in a re-
gion, where the derivative of the traversing cur-
rent with respect to the direct current voltage
applied to the resistor is negative. According 0
the invention an inductance or an analogous ce-
vice is connected in series with the' thermo-
positive resistor.

In the accompanying drawing Fig. 1 shows the
current-voltage characteristic of a resistor capa-
ble of being employed according to the invention,
and Figs. 2-6 different forms of oscillating cir-
cuits for realizing the invention.

In Fig. 1 the abscissae I designate the current
through a resistor and the ordinates X the voltage
across the said resistor, said veliage keing, how-
ever, regarded as an independent variable, since
the current reaches a maximum for a certain
value of the voltage. The curve b represents the
current-voltage characteristic of the resistor. It
is seen that the ochmic value of the resistor, which
is represented by the tangent of the angle be-
tween the line from the origin tc a point of the
curve and the I-axis, always increases with in-
creasing voltage, whence also the power dissi-
pated in the resistor and thus its temperature
increases. On the octher hand the derivative
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continuously decreases along a large portion of
the curve and becomes zero for a certain value of
E and for higher values negative.

It is known that an iron wire resistor, which
is essentially cooled by a surrounding hydrogen
atmosphere of a certain pressure, gives an ap-
proximately constant current within rather wide
limits of the voltage. This is valid for a certain
value of the temperature coefficient of the re-
sistor and at a certain arrangement of the re-
sistor in a cooling medium, if the heat losses are
proportional to the temperature or increase some-
what more rapidly than the latter. If on the
other hand the specific heat losses of a resistor
of iron or a material with a similar temperature
coefficient, for instance nickel or tungsten, are
caused to decrease atb increasing temperature,
that is, if the rate of transfer of heat away from
the resistor in proportion to the temperature is
lower as the temperature rises, which may be
accomplished for instance by removing the heat
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pacity of the resistor.
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essentially by conduction through certain metals
as iron or nickel, the current-voltage character-
istic b shown in Fig. 1 may be obtained, accora-
ing to which the current from a certain tempera-
ture—in practice about 200° C.—decreases at in-
creasing voltage, and such a resistor gives a lead-
ing current. The negative derivative
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reaches a maximum at about 500° C. and then
slowly decreases at least to the neighbourhood
of 1000° C. It may be mathematically proved
that such a resistor connected in series with a
negative impedance element to a constant volt-
age will cause oscillations up to a certaln ire-
quency, i. . an alternating current superposed
on a direct current.

The highest or most favorable flequency, at
which the resistor operates, depends not only on
the value of the negative current-voltage deriva-
tive in the operating region but alsc on the pro-
portion between direct current load and heat ca-
In the first line, the use
for low frequencies is intended, for instance with-
in the limits 1-189 cycles/second. In such a re-
sistor connected in an alternating current circuit,
the current will be in advance of the impressed
voltage, and the phase difference will be the larger
the lower the frequency. Up to a certain ire-
quency the phase difference is larger than 50°%,
which just means that the resistor will give an
active megative alternating current component,
thus have the faculty of generating an oscillation.
The reactive component of the current corre-
sponds in this case to the action of a capacity,
which is evident from the following.

As an increase of temperature of the resistor
by the traversing current, thus an absorplion of
energy, is followed by a reduction of current at
increasing voltage, the resistor operates substa: -
tially as a capacity combined with an ohmic re-
sistance, ag distinguished from a thermo-nega-
tive resistor, in which an increase of temperature
is followed by a voltage reduction at increasing
current, and which therefore subsvantially oper-
ates as an inductance combined with an ohmic

esistance. The resistor employed according to
the present invention may therefore in certain
cases influence an alternating current in analogy
with a capacitor and should therefore be em-
ployed in series with an inductance or with a re-
sistor operating as an inductance.

In Fig. 2, 4 designates a direct current source,
5 5 reactor and 6 a resistor having a character-
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istic shown in Fig. 1. The voltage variations
across this resistor are utilized in a shunt con-
taining a condenser 7 for blocking a direct cur-
rent and a load 8 conventvionally shown as an
ohmic resistor. As aforesaid, the resistor & op-
erates as a capacity and therefore together with
the reactor forms an oscillating circuit, when
they are connected in series to a constant voit-
age obtained from a direct current source, the
impedance of which is supposed to be nearly zero,
for instance a battery. By reason of the negative
characteristic of the resistor, it is able to generate
an alternating current in this circuit within &
certain frequency region. The arrangement is of
special interest for the reason that, as distin-
guished from direct current fed osciilating cir-
cults with an arc, an electronic or an ionic valve
as active element, it can theoretically be dimen-
sioned for feeding by a direct current voltage of
any low value. Practically, feeding voltages of
vetween 1 and 12 volts are intended o bhe used.
An important advantage over direct current fed
oscillating circuits based on the use of negative
resistors with a falling characteriziic is thai no
energy dissipating means for-obtaining a ¢
feeding direct current are necessary. The circuit
according to the invention is instead fed by con-
stant direct current voltags.

In certain cases it may be advisanle t¢ increase
the capacity of the oscillaving circuiv by con-
necting a condenser 2 in para.uer 10 thie resistor B,
-as shown in Fig. 3, which cfherwise is 1deir1tf.ba,]
to Fig. 2 and has correspending reference nu-
merals,

In Fig. 4, the load § is connected through a
transformer (9, whiie the connection is otherwise
identical to Fig, 3. |

In Fig. 5, the reactor § has a secondary winding
I{ feeding the load 8.

In certain cases the resistor & may form the
load itself. The resistor is heated intermitiently
to glow temperature by the pulsating direct cur-
rent, and if the frequency has an appropriate low
value, the resistor may in such case serve for in-
stance as g flash light.

It may bhe possible, as shown in Fig. 8, to re-
place or supplement the reactor 9 by a thermo-
negative resistor #2, which is indicated conven-
tionally by a rectangle having an arrow directed
obliguely downwards to the left and which oper-
ates in the region, where its
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is negative, and which in such case essentially
behaves as a reactor.

If the resistor § is series-connected with an es-
sentially constant resistor, a more steep charac~
teristic of the curve b in Flg 1 may be obtained
although at a lower total efficiency.

T claim as my invention:

1. In an alternating current circuit, a resistor
having a positive temperature coefficient but a
negative derivative of the traversing current with

respect to impressed voltage, means for con-
ducting off heat from said resistor rapidly enough
so0 that said resistor gives a leading current, a
current source and an impedance element of in-
ductive chiaracter in series with said resistor.

2. In a circuit as claimed in claim 1, said source

being a direct current source.

3. In an alternating current circuit, a resistor
having a positive temperature coeificient but a
negative derivative of the traversing current with
respect to impressed voltage, means for conduct-
ing off heatv from sa2id resisior rapidly enough so
that said resistor gives g leading current, a cur-
rent source and an impedance element of induc-
tive character coniaining a thermo-negaive re-
sistor in series with said first resistor

4. In g circuit ag claimed in claim 1, gaid sourcee
being a direct current source of small impedance,

h. In g device as claimed in claim 1, a reactor
having a primary winding in servies with saigd re-
sistor, and a load connected to the secondary
winding of said reactor.

6. In a device as claimed in claim 1, a con-
denser connected in parailel to said resistor.

7. In a device as claimed in claim 1, 2 substan-
tially constanv resistor In series with said first
resistor and impedance element.

8. In a device as claimed in c¢laim 1, gaid heat
conducting means being metallic. )
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