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To all whom it may concern.: turns of the secondary 1 of the transformer
Be it known that I, Irvine LanNeMmUIR, are connected in series with the cathodes gg

a citizen of the United States, residing at 6 for heating them to incandescence and the

Schenectady, county of Schenectady, State temperature of the cathodes may be regu-

5 of New York, have invented new and use- lated by varying the number of turns thus
ful Improvements in Methods of and Means connected by the variable connection 8. By
for Obtaining Constant Direct Currents or this means energy is fed unidirectionally to 6o
Potentials, of which the following is a speci- the condenser 9 which serves to store up that
fication. energy during the portion of each cyele dur- s

‘10 My present invention relates to means for ing which it is receiving current and to '
obtaining direct currents or potentials of supply the load 10 with energy through
constant value from variable sources and the remaining portions of each cycle. .'The g5
more particularly from a source of alternat- energy thus stored up is fed to the load 10
ing current. through the current limiting device 11 which

15  Various means have heretofore been used serves to provide a constant current to the
for rectifying alternating currents and in- load circuit. The current limiting deviee 11
ductances and condensers have been em- may be of similar construction to the recti- 79
ployed for reducing the variations in the fiers 4 and 5 but preferably has different op-
rectified current. While the rectified cur- erating characteristics. In devices of this

20 rent which has been obtained in this way nature which operate with a pure electron
has been of sufficiently constant value for discharge the current which will flow be-
some purposes there are many cases in which tween the electrodes with any given cathode 75
the current variations are still great enough temperature varies with the 3/2 power of
to be objectionable. ’ the impressed voltage up to a certain point,

25  One of the objects of my invention is to which may be called the saturation voltage

- provide a means for reducing these current beyond which further inecrease in voltage
variations to such a degree that they will produces no appreciable increase in cur- 80
not be noticeable in any organization in rent. The maximum current which will flow
which the current may be utilized. A fur- however depends upon the cathode tempera-

80 ther object of my invention is to provide a ture, increasing with that temperature;
means for obtaining a high direct current hence if the temperature of the cathode 13
potential of practically constant value. of this device is kept constant the current 85

The features of my invention which I +which will flow therethrough will be prac-
consider novel are pointed out with particu- tically constant as long as the voltage im-

356 larity in the appended claims. The inven- pressed exceeds that required to produce the
tion itself, however, with further objects maximum current. The value of the current
and advantages will best be understood by which will flow may conveniently be ad- 80
reference to the following description taken justed by varying the heating current by
in connection with the accompanying draw- means of the variable resistance 14. With

40 ing in which I have shown one embodiment this arrangement it will be seen that as long
of my invention. as the potential of the condenser 9 does not

As indicated in the drawing the alter- fall below the saturation voltage of the cur- 95
nating current to be rectified is derived from: rent limiting device the rate at which energy
the secondary 1 of a transformer, the pri- is transferred to the utilization cireuit will

45 mary 2 of which may be connected to any be constant. By the term “current limiting
suitable alternating current source such as device” as used in this specification and the
the alternator 3. The rectifiers 4 and 5 which claims which follow I mean to imply a de- 100
are employed in the present illustration are vice having current characteristics similar
preferably of the incandescent cathode or to those above described in contradistinction

50 kenetron, type comprising a filamentary to the usual impedance devices in which the
cathode 6 and a cup shaped anode 7 both of current varies with the impressed voltage.
which may be of tungsten inclosed in a If the device or devices which make up the 105
highly evacuated envelop. A portion cf the load require a constant current for their op-
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eration the desired current may be obtained
by adjusting the. resistance 14 to the proper
value. ff, however, the load requires con-
stant potential for ibs operation or takes a
variable current condenser 12, or resistance
15, or both may be connected in shunt there-
to ss indicated. Since the current through
this resistance will be constant the difference
of potential between its terminals will be
constant and will remain substantially so

as long as the current taken by the load is.

small Ir comparison with that flowing
through the current limiting- device. The
condenser 12 assists in smoothing out any
slight variations in potential due to varia-
ticns in the current taken by the load 10.
In case it is desired to secure current which
will have even smaller variations than will
be present in the current produced by the
apparatus thus described, » second current
limiting device similar to 11 may be placed
between the condenser 12 and resistance 15
and the current consuming apparatus.
While I have described the application of
my invention to the obtaining of direct cur-
rent of constant value or constant potential
from a source of alternating current, it will
be apparent that it will also be of utility in
obtalning constant potential or constant
value direct current from. other variuble
sources; as for example, the condenser 9,
which in the embodiment which I have illys-

trated constitutes a variable source of cur-

rent, might be replaced by any other vari-
able voltage source provided the minimum
voltage of the source does not fall below the

‘saturation voltage of the current limiting

device. The transformer and rectifiers might
also be replaced by any other source of pul-
sating unidirectional curvent, with similar
results. It will also be apparent that many
modifications in the precise arrangement of
the various devices used and in the specific
form of the same may be made without de-
parting from the scope of my invention as
set forth in the appended claims.

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

1. The method of obtaining a direct cur-
rent of constant value from an alternating
currend which comprises rectifying he alier-
nating current, storing up the energy in a
capacity, delivering it from the capacity to
a utilization circuit through a current lim-

iting device and maiafaining the current

throungh said device constant irrespective of
the voltage applied thereto.

2. The method of obtaining a direct erie-
rent of constant value from an alternating
current which comprises rectifying the alter-
nating current, storing up the energy in an
energy storing device which is capable of
recelving energy during a portion of each
alternating current cycle and giving up the
sawe during other portions of the cycle, de-

1,340,602

livering the stored up energy to a utilization
circuit through a current limiting device and
maintaining the current through said device
constant irrespective of the voltage applied
thereto.

3. The method of obtaining a direct cur-
rent of constant value from a variable voli-
age source which consists in delivering cur-
rent from said source to a utilization circuis
through a current limiting device and op-
erating the current limiting device in such
a way that the current fiowing therethrough
is maintained substantially constant at a
desired value over a range of voltages of the

variable voltage source greater than the volt-

age required to produce a current of the de-
sired value. '

4. Means for obtaining a direct current of
constant value comprising a source of alter-
nating current, means for rectifying the al-
ternating current from said source, an en-
ergy storing device for storing up the energy

- of the rectified current and a current limii-

ing device having an operating range through
which the current is independent of the volt-
age applied thereto for supplying the stored
up energy to a utilization circuit at a sub-
stantially constant rate.

5. Means for supplying a load with a con-
stant potential direct current comprising a
source of alternating current, means for rec-
tifying the current from said source, a con-
denser for storing up the energy of the recti-
fied current and a current limiting device
having an operating range through which
the current is independent of the voltage ap-
plied thereto for supplying the stored up
energy to a utilization circuit at a substan-
tially constant rate.

6. The combination in a system of electri-
cal distribution of a variable voitage source
of energy, a load connected to said source,
and a current limiting device in series with
said load, said device %eing so adjusted that
the current flowing therethrough will remain
substantially constant at a desired value over
a range of voltages greater than the voltage
required to preduce a current of the desired
value.

7. The combiration in a system of electri-
cal distribution of a variable voltage source
of energy, a load to be supplied with con-
stant direct current from said source and a
current limiting device in series with said

load, said current limiting device comprising 1

a cathode adapted to be heated to incan-
descence and an anode inclosed in a highly
evacuated receptacle, the temperature of said
cathode being so adjusted that the current
passed by said device will remain substan-
tially constant at a desired value over a
range of impressed voltages greater than the
voltage required to produce a current of the
desired value.

8. The combination in a system of electri- 3
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cal distribution of a source of alternating

current, an incandescent cathode rectifier for
rectifying the alternating current from said
source, a condenser for storing up the en-
ergy of the rectified current and means com-
prising a current limiting device having an

operating range through which the current

is independent of the voltage applied thereto
for supplying the stored up energy to a
utilization circuit at a substantially con- 1,
stant rate.
In witness whereof T have hereunto set my
hand this 21st day of December, 1915,
IRVING LANGMUIR.
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