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7 Claims.

My invention relates to power supply systems
and’ parthularly to such- supply systems-for use
in connection with: electron: discharge devices. -

In radio. telegraphy, for ‘example, where the
supply of high frequency oscillations to the grid
of one or more electron discharge devices is con-
tr_olled in accordance with desired signals, the
anode impedance- of the-discharge device is va-

‘ried over a wide range with the telegraphic in-

terruption ‘in the transmitted signals, that:is,
when oscillations are present: upon the grid the
anode  impedance of the device is ‘relatively low
whereas when the oseillations are interrupted the
anode impedance is high. ‘The anode voltage for
these discharge devices is commonly supplied
from a dynamo-electric machine, or-other type of
power source having a certain amount of resist-
ance and- inductance. - Also.-commonly ‘a con-
‘denser is connected across the terminals. of the
power source for current smoothing purposes, as
to smooeth out commutator ripple, ete.

It has been found that with this type of power
source the character of the transmitted impulses
is affected by-transient conditions in- the power
supply. -~ It-is accordingly one of the-objects of my
“invention to provide a power. source whxch is free
from these transient effects.

A further- object of my -invention is to provide
a power source: which, while it has a certain
amount of inherent inductance, or capacity, oper-
ates with respect to the load circuit as though its
internal impedance were pure resistance -and-in
" the nature of a dry cell, or storage battery.

My 1nvent10n will be better understood from
the following description when considered in con-
nection with the accompanying drawing and its
scope will be pointed out in the appended claims,

Referring to the drawing, Fig. 1 represerits an
‘embodiment of my invention; and Figs. 2 and-3
indicate certain-characteristics with reference to
its operation.

‘In Fig. I of the drawing, I have ‘shown therein
“for purposes of illustration, a radio telegraph
transmitter of a conventional type, this trans-
mitter comprising an electron’ discharge - am-
plifier - I,  having a tuned grid circuit 2 and a
“tuned a.node circuit 3, the latter of which is cou-
pled to a suitable radiating system 4. A source
of - high frequency oscillations” § is  coupled. by
means of transformer-6 to the input circuit of the
amplifier 1. The supply of oscillations from this
source is arranged to be mterrupted in -accord-
ance. with telegraphic signals by means. of key
1, or its equivalent.

The amplifier | is provided thh a source of
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grid blasmg potential mdlcated at 8 and: with. a

source of anode supply potential:indicated by the
rectangle at 9. This source of ‘anode. supply- po-
tential may, for example, ‘comprise the armature
of a dynamo-electric ‘machine. The -armature
possesises a certain amount of internal: resistance
“which is indicated in:the drawmg at. 10; and in-
ternal inductance which is-indicated at {l. ‘The
electromotive  force generated in the armature
may be. considered as being induced between. the
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terminals: 12 connected in series with:the: resist~

ance 10 and inductance ‘{{. Frequently a con-
denser indicated at 13 .is connection in shunt with
the armature of the dynamo-electric machinefor
current smoothing: and. other purposes. I have

shown a. resistance 14 connected in series with .-

the condenser 13 the purpose of which’ will be
explained hereinafter. -

Considering the type'of system herembefore de~
scribed: but in which the resistance: 14 is omitted,

20

the operation may be indicated.by the character- ..

-istic shown in Fig. 2. This characteristic indi-
cates the variation:in intensity of oscillations.sup-
plied to the anténna with respect-to time during
the interval of a telegraphic.dot or dash. - Thus in
this figure the intensity of  the high frequency
oscillations is plotted as ordinates and time: as
abscissas. - Thus, for example, if ‘I assume: that
the key 1's closed at a time corresponding to the
~extreme left hand portion of the curve represent-
ed in this figure, it' will-be seen that in this por- .
tion of the curve the-intensity of: the high fre-
quency. oscillations supplied. to- the antenna is
large and-is comparable with that which is. sup-
plied late in the telegraphic interval, but that the
intensity first rapidly -diminishes and' then in-
creases to a fairly steady value later in the tele-
graphic interval. - This form of the curve is due
‘to'the fact that at the time the key 1:is first' closed
the condenser: 13 is fully charged and potential is
‘supplied to- the anode of: the discharge  device
equal to the normal no-load voltage of the source
9. However, after the key 1 is. closed; the im-
pedance of the discharge device I: is immediately
reduced with the result that the condenser 3 dis=
charges through the low impedance of. the dis- .
charge device for an interval at the left hand por-
tion.of the curve of Fig. 2 while current is build-
ing up thrcough the. inductance of- the source. 9.
Thiis, for example, if it were assumed that the
source 9 was disconnected: from the condenser 13:
simultaneously with- the- closing- of the switch 1,
the condenser 13 would ‘continue to. discharge
along the logarithmic curve indicated by the dot-
ted line 15 in Fig. 2. However, as the current
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builds up in the source 8 the condenser again be-
comes charged to a voltage corresponding to the
full load voltage of the source 8 and in a time de-
pending upon the rate of current increment
through the inductance I{. The rate of incre-
ment is shown by line {8, The voltage on the
discharge device { is then increased in saccordance
with the heavy line curve of the figure.

To avoid this undesirable character of the
transmitted impulse, in accordance with my in-
vention the aforementioned resistance {4 is con-
nected in circuit with the condenser {3, this re-
sistance having a value equal to the internal re-
sistance {0 of the source 8 and equal to the square
root of the ratio of the inductance 11 of the source
9 to the capacitance of the condenser i3. With
these constants so adjusted it has been found that
the impulses supplied to the antenna 4 are then
of the character shown in Fig. 3, the transient
condition which appears at the left hand portion
of Fig. 2 being entirely eliminated.

It is well known in the theory of parallel reso-
nance that when the resistance of the inductive
branch of a parallel circuit is equal to the resist-
ance of the capacitive branch of this parallel cir-
cuit, and each of these resistances is equal to the
square root of the ratic of the inductance of the
induective branch to the eapacitance of the capaci-
tive branch, then the circuit becomes aperiodic,
the reactance of the circuit is zero for all fre-
quencies, and the resistance is constant for all
frequencies. This phenomenon is explained in
the “Principles of Radio Communication” by J. H.
Morecroft, second edition, page 93.

Thus the effect of resistance (4 adjusted to the
value above specified is to render the network i8,
i1, 13, {4 of zero effective reactance at all fre-
quencies. Accordingly an electromotive force
may be induced in this circuit at any point and
varied as desired without setting up transient
effects due to reactance, either capacitive or in-
ductive. Purther, any variation of current
through the system, or due to variation in load, for
example, is not accompanied by transient effects
due to reactance in the system. Since the system
is one which presents pure resistance to the anode
circuit of the discharge device it acts in the same
way as a dry cell or storage battery.

It will be apparent that my invention is not
limited to use in connection with dynhamo electric
machine or to systems in which the electromotive
force is induced in the inductive branch of the
system but that it is applicable independently of
the point in the system at which the electro-
motive force is produced.

While I have shown but a single application of
my invention, it will he understood that I do not
wish to be limited thereto since its utility may ex-
tend to any system in which it is desired that
variations in load or in the applied electromotive
force, may take place without transients being
produced due to the inherent reactance of the
system. I therefore contemplate by the appended
claims to cover any modifications of the system
which fall within the true spirit and scope of my
invention.

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

1. In combination, a source of electromotive
force having internal resistance and reactance,
and a shunt to said source having resistance sub-
stantially equal to said first resistance and re-
actance of opposite sign to that of said first re~
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actance, the square root of the ratio between said
reactances being substantially equal to either of
said equal resistances.

2. In combination, a network including a source
of electromotive force having internal resistance
and reactance, a variable load connected across
said source, said network further including a
shunt across said scurce having resistance and
reactance, said last resistance and reactance
having such values with respect to said first re-
sistance and reactance that said network com-
prising said source and said shunt is aperiodic.

3. In combination, a source of voltage having
internal resistance and reactance, and a shunt
to said source having reactance of opposite sign
to that of the reactance of said source and resist-
ance substantially equal to the resistance of said
source and to the square root of the ratio of said
reactances.

4. In combination, a network including a source
of ‘electromotive force having internal reactance
and resistance, said network further including a
shunt to said source having resistance and hav-
ing reactance of opposite sign to said first-named
reactance and resistance, said last-named react-
ance and resistance having such values relative
to the values of said first-named reactance and
resistance that the reactance of said network is
substantially zero for all frequencies.

5. In combination, a network including a dy-
namo-electric machine and a condenser connect-
ed in shunt to said machine and a resistance in
series with said condenser, said resistance hav-
ing such value that said network comprising said
dynamo-electric machine and said condenser and
resistance is aperiodic.

6. The combination, in a high frequency trans-
mitter, of an electron discharge device having an
anode, a cathode and a grid, an output circuit
connected to said anode, means to supply high
frequency impulses to said grid in accerdance
with desired signals whereby said signals are re-
peated to said load circuit, a source of anode volt-
age having reactance and resistance, said react-
ance being sufficient to retard substantially the
rise to normal value of each of said impulses as
repeated to said load circuit, and means to elimi-
nate the effect of said reactance upon said im-
pulses whereby said impulses are faithfully re-
peated to said load circuit, said means compris-
ing a capacitance and resistance in shunt to said
source.

7. The combination, in a high frequency trans-
mitter, of an electron discharge device having an
anode, a cathode and a grid, an output circuit
connected to said anode, means to supply high
frequency impulses to said grid in accordance
with desired signals whereby said signals are
repeated to said load circuit, a source of anode
voltage comprising a dynamo-electric machine
connected between said anode and cathode and
a condenser connected in shunt to said dynamo-
electric machine, the reactances of said machine
and of said condenser being sufficient to cause
the value of each of said impulses first to be rel-
atively large, then to diminish rapidly to a value
substantially less than normal and finally to in-
crease gradually to normal, and means to elimi-
nate the effect of said reactances upon said im-
pulses whereby sald impulses are faithfully re-
peated to said load circuit, said means compris-
ing a resistance in series with said condenser.

IRA J. KAAR.
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