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The: present invention relates to-improvements
in radio communication, and has for its primary
oiject to improve the signal-to-noise ratio of
radio systems. A further object is to obtain the
aforesaid improved signal-to-noise ratio with-
out increasing the size of the vacuum tube equip~
ment furnishing the power to the radio trans-
mitter.

The inventicn is primarily applicable to radio
systems for the: transmission and reception. of
telegraph signals, including printer signals, and
may also be used for the i{ransmission and re-
ception of slow speed facsimile signals.

The objects of the present invention are
achieved, in brief, by radiating from the trans-
mitter short pulses of increased power 3. e., in-
creaged relative to the permissible steady state
value) and conditioning the receiver to be re-
sponsive substantially only during the intervals
when energy is:coming in from the transmitter.
At the transmitter, the output power is continu-
opsly stored and then- used for short time pe-
riods to produce pulses or bursts of power. By
radiating all the stored output power in rela-
tively short perieds of time compared to the
intervals between radiation periods, there is ob-
tained an increased power cutput compared. to a
normal steady state value of power output. The
normal steady state value is the power output
which the transmitter can deliver continuocusly.
At the receiver, the response period is timed
synchronously with the transmitter so that the
receiver gives an output which is caused only by
the energy present at the time signal energy is
coming in from the transmitter. To achieve
this, the receiver is blocked or quenched at some
point, or points, ahead of those circuits which
effectively contribute to the receiver selectivity,
whereby. any noise which exists between periods
of signal input to the receiver is prevented from
contributing to noise output from the receiver.
In this way, no noise is permitted to build up
ensrgy. in the selective eircuits of the receiver
except. that which exists while the receiver cir-
cuits are receptive or ‘“open.” During these
“open” periods of the receiver, the signal, with
its increased power, makes its greatest impres-
sion.

In order that the present invention may be
Better understood, an explanation of the theory
underlying theinvention will now be given. While
this explanation is believed to be correct, it is
not of” necessity complete, nor does the opera-
tion- of the-invention depend upon its accuracy
or otherwise,
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We can consider the signal-to-noise power
ratio in radio circuits as ratios of energy flow
per unit of time. In general, the tofal noise
energy in the cutput of a receiver is proportional
to- noise' pewer multiplied: by time. If the time
during which a receiver is operative is reduced
t0 18%, the total noise energy and average . powar
in the output of the receiver will also be reduced
to0.10%. That is, a receiver which is controlled
in such a way as to. be responsive during in-
tervals. of Yuen of a second: repeated at a rate
of 53¢ cycles, will have: a: noise in its. output re-
duced Ly about ten to one in power. If the rep-
etition rate is reduced to 50, still maintaining
Y000 second as the responsive period of the re-
ceiver, the noise power, or energy rate, in the
cutputb of the receiver will be reduced by one hun-
dred to one:

This reduction in responsive time at the re-
ceiver will be of no value in improving signal-
to-noise ratio when used on an ordinary signal
because the useful signal will be reduced in the
same ratic -as the noise. However, by. storing up
the cutput power from the transmitter and then
radiating it all in %o second bursts at times
synchroncus with the receiver responsive period
and with correct timing between transmitter and
receiver so that the signals arrive at the receiver
when it is responsive, then there can be cb-
tained an improvement in signal-to-noise ratio.
This is generally what is done in the present in-
vention.

If, for example, we have a transmitter which

. has an available output of about 200 kilowatts,
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and the transmitter power output were stored
up and. then used during 4000 of a second in-
tervals, repeated at a 500 cycle rate, then the
signal-to-noise ratio would be improved as
though the transmitter power had been increased
from 200 kilowatts to 2000 kilowatts. By storing
up the transmitter power output, we are, in ef-
fect, enabled to release at the pulse period a
power output which in fact greatly exceeds the
normal steady state value of an ordinary signal.
If the pulse period is ¥ of the total time used
for transmission, then theoretically it is possible
to send out during pulse periods

1
1/10

or ten times the power output of the steady state
signal. This is because the rate of change of
stored energy when being transmitted during
pulse periods is very much greater than the
rate- of change of stored energy during off pe-
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riods when the transmitter is delivering power
to the storing oscillatory circuit. If, in the im-
mediately foregoing example, the repetition rate
were reduced to 50 cycles, then the power out-
put during the active periods would be equiv-
alent to 20,000 kilowatts. By employing circuits
having suitable antenna power gains due to the
use of a directive antenna, it is possible to still
further increase the signal-to-noise ratio. An
antenna power gain of 100 to 1, for example,
would increase the effective power to 2,000,000
kilowatts.

Although at first blush it might be thought
that a timed spark type transmitter would pro-
vide a signal with high peak amplitudes more
or less equivalent to the type of signal necessary
to obtain the benefits of the present invention,
it is believed that such a transmitter is not prac-
tical for high power because the physical dimen-
sions of the equipment required for a high power
with spark transmission make high frequency
operation impractical. Further, spark genera-
tors, generally necessary in the spark type trans-
mitter, lose efficiency at very high frequencies
due to time lags in break down of the air in the
spark gaps. Under some circumstances, how-
ever, it might be possible to use a timed spark
type transmitter, although such an arrangement
is not preferred to carry out the purposes of the
invention.
it is proposed to employ low power factor oscil-
lating circuits for storing energy in the trans-
mitter. Such circuits may be of the concentric
resonant line type now well known in the art.
They may also be resonant metal enclosed
cavities, known as cavity resonators. These low
power factor circuits may be fed with energy
continuously from a continuous wave trans-
mitter during periods when transmission is de-
sired, and energy for the antenna may be drawn
from these low power factor circuits during
short time intervals at a rate considerably higher
than the transmitter could deliver directly. As
an illustration, it is practical to obtain resonant

line low power factor circuits with the power ¢
factor due to losses in the line itself of about -’

one part in 20,000 (Q==20,000). Of course, dif-
ferent and nigher values of @ are attainable with
speelal design of the circuit elements.

The following is a detailed description of the °*

invention accompanied by drawings, wherein:

Fig. 1 illustrates in abbreviated form the es-
sential circuit elements of a transmitter for
transmitting short pulses of energy in accord-
ance with the principles of the invention;

Figs. 2 and 20 are details showing two differ-
ent forms of the toothed disc wheel which can
be employed in the transmitter of Fig. 1; and

Fig. 3 illustrates the principles of the inven-
tion applied to a complete radio communica-
tion system having a transmitter and a receiver.

Referring to Fig. 1, there is shown a high fre-
quency radio telegraph transmitter | whose out-
put is fed to the transmitter output coil {7 from
which energy is passed through half wavelength

3)
(3
line sections 3, 3 to a half wavelength
()
2

resonant line 4. Output from the half wave-

length resonant line 4 is supplied to the antenna

According to the present invention, :

20

20

35

40

<

60

65

70

2,381,444

1 through variable coupling condensers provided
by plates 5, § in cooperation with a toothed wheel
or disc 6 and also through coils (I and trans-
mission line 12. Transmitter i and its output
coil {1 are surrounded by a grounded metallic
shield 15, while the half wavelength line sec-
tions 3, 3 and the half wavelength resonant line
4 are respectively shielded by means of surround-
ing shields {6 and 13. The line sections 3, 3 are
each one-half wavelength long as measured from
the points of connection on the output coil 1
to the points of connection on the half wave-
length resonant line 4. Obviously, the electrical
length of the line has been referred to, since the
physical length may be something more or less
than this, due to end effects and so forth. The
connections of the line sections 3, 3 to the coil 17
and to the resonant line 4, are, it should be
noted, symmetrically arranged with respect to
the center or nodal points on these elements.
Similarly, the connections from the resonant
line 4 to the condensers constituted by the plates
5, 8 are also symmetrically arranged and on
opposite sides of the mid point or nodal point
cn the resonant line.

The toothed disc § is driven by means of a
hub 12 and a shaft 9 conneccted to a motor
(not shown), at an exact speed, which may be
donie by controlling a synchronized driving mo-
tor, to which the shaft 9 is linked, from an ex-
tremely accurate freguency standard. This is
described in more detail in connection with Pig.
3. This toothed disc is made primarily of in-
sulation and has metal teeth symmetrically ar-
ranged on opposite sides of the shaft and may
take any one of the forms indicated in Figs. 2
and 2¢. Each tooth in the disc 6 is a desired
percentage, let us say somewhat less than 10%,
of the total distance around the periphery.
When one metal tooth is between the plates 5, §
of one condenser, the other metal tooth will be
between the plates 5, § of the other condenser
on the opposite side of the wheel 6. Thus, these
condensers 5, § have maximum capacity when
a metal tooth happens to be positioned between
the plates, and at this time will permit the de-
livery of near maximum output from the half
wave resonant line 4 to the antenna 1. For low
values of capacity of the condensers 5, 5, the
output is made very low. It will thus be noted
that the capacity of these condensers is varied
by means of the toothed wheel § which is so
designed and operated that power is fed to the
antenna for short periods, let us say, of %ogo sec-
ond repeated at intervals of 1450 of a second.
Both condensers will have maximum capacity
simultaneously, and also minimum capacity
simultaneously.

The variable inductors 8, in parallel to the
condensers, serve to neutralize the residual
capacity of the condensers when no signal or
radiation is desired, which will occur between
Pulses or diuring idle periods corresponding to
the time when spaces between the metal teeth
on the wheel or disc 6 are present between the
condenser plates. The coils 8, 8 are adjusted to
give the minimum current in the antenna dur-
ing these no signal or “off” periods.

Coils {1, 11 are provided in series with the
conductors of the feed line 12 in order to tune
out the reactance of the condenser and coil sys-
tem 3, 8 when the condensers have a maximum
capacity. That is, the coils il, i provide a se-
ries short circuit in the transmission line leads
(i. e., minimum impedance therein to energy of
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the -operating frequency) to -enable ‘maximum
current to go to the antenna from the half wave
resonant line 4.

If the transmitter I were capable of dehver-—
ing 200 kilowatts, given by way of example only,
then: the antenna load, ‘when it is’ effectlve,
should be able to take up to 2000 kilowatts. The
three half wave line sections 3, 3'and 4 serve as

" a fly wheel, so to speak, or tank circuit to smooth

out the load fluctuations and therefore hold sub-
stantlally constant load on the transmxtter {.

" The toothed ‘wheel condenser arrangement in
order to handle the large amount of power re-
quired, should preferably be ‘operated’in com-
pressed alr or in a compressed gas, such as hy-
drogen, helium, nitrogen, cdarbon - dioxide, etc.,
which should prevent oxidation ir_l case of arcing
bétween ccndenser plates. If'the pressure of the
compressed gds be made to be 1500 pounds or
about 100 atmospheres, the’ ‘spacing ‘between the
elements in the condenser might be reduced to
something like 1% or less’ of that permlssible in
open air before there occurs thée danger of arcing,
Conseqguently, for a given capacity, the area of
the condenser plates can be reduced to 1% of
that 1equ1red in open air. 'Thus, at 100 atmos-
pheres of the total volume required for the work-
ing part of the condenser’ would be only Yoopo of
that which would be’ 1equ1red in open air.

* Toreduce radiation due to residual or minimum

capacity in thé variable condenser, there may be
used, if desired, ca,paclty balancmg or neutrahza-
tion condensers (criss- -Cross alrangement) be-
tween the condenser plates, as is commonly used
in push-pull amplifier circuits for a similar pur-
pose, instead of tuning out the resuiual capacity
by means of the coils 8, 8, to form with it an
anti- resonant cir cult as shown in Fig. 1.

Pig. 3 shHows in conventlonal box form a com-
plete radio system of ‘transmitter and receiver
embodymg the principles of the present inven-
tion, The transmitter is. designed in a manner
shown in Fig. 1 to radiate short pulses or bursts
of signal power from antenna 1. The toothed
wheel or disc 6 in the transmltter is' linked by
means of its shaft 9, and a speed changmg gear
if necessary, t0.a synchromzed driving motor 20,
in tum controlled through a frequency divider
2i by.a crystal oscillator 22, Oscillator 22 is an
extremely accurate frequency standard which
generates, by way of example oscillations of
100,000 cycles. The frequency divider, coupled
to the output of the crystal oscillator. over circuit
23, may reduce the frequency of the crystal oscil~
lator to a frequency of, let.us say, 50. cycles which
can then be applied to the motor 20 over circuit
24, In this way the motor 20 is dr1ven at an
exact speed.. ‘

The 1ece1ver 1nc1udes a smtable antenna. 26
which feeds the collected signal. energy to a suit-
able radio frequency. amplifier stage and then to
a heterodyne and detector stage 27, from which
intermediate frequency energy .is gpplied to a
keyed amplifier stage 28, Oscillator 31 is: a

‘heterodyne oscillator for use with the heterodyne

detector of apparatus 27,. The-output of the
keyed amplifier is fed to a highly selective am-
plifier system 28 before being passed on to. a
final detector and subsequently to the audio am-
plifier stages 30 (shown conventlonally in box
form). In order to quench or block the: re-
ceiver, there is provided a motor 20 similar to
the motor shown at the transmitter and which
is driven in exact synchromsm Wlth the motor at
the transmitter over a smllar arrangement of
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crystal oscillator 22 and frequency divider 2I.
The crystal oscillators and frequency dividers at
both the transmitter and receiver are designed
to have the same constants, The motor 28 serves
to periodically quench or block the receiver in
keyed amplifier 28, which is ahead of the highly
selective amplifier circuit. In the arrangements
just described, the receiver blocking or quenching
is done ahead of those circuits which effectively
contribute .to the receiver selectivity, in which
case it will be seen that signal and noise ehergy
delivered to the selective circuits will be only that
which exists during the short time periods when
the receiver is not blocked and these periods are
made synchronous with reception of transmitted
pulses. With such a condition, the signal and
noise both have an -equal chance at building up
energy in the circuits of the receiver until near
the end of the transmitter “on* period, at which
time the blocking at the receiver cuts off the
noise while no signal energy is being received.
Under these circumstances, the mean signal-
to-noise ratio is directly proportional to the in-
stantaneous transmitter power. No noise is per-
mitted to. build "up energy in the selective cir-
cuits of the receiver except that which exists
while the receiver circuit is “‘open,” which is the
period during which the sighal makes its greatest
impression. In order to obtain optimum signal-
to-noise ratio, it is important that the circuits
feeding the selective circuits of the receiver be
quenched no later than the end of the transmitter
pulse period. Also, it is important that the re-
ceiver not be turned “on” or made receptive be-
fore the beginning of the transmitter pulse period.
Although power of both signal and noise is de-
livered to the selective circuits in pulses, the
circuits do not follow the pulses in amplitude but
instead maintain a more or less constant energy
level corresponding to the average power of pulse
and space periods. The selective circuits smooth
out or suppress the pulses but are so designed as
to respond to modulation frequencieg lower than
the pulse frequency; The transmitter power may
then ke amplitude, phase or frequency modulated
or keyed by -useful signals, and these signals will
be reproduced in the receiver output with im-
proved signal-to-noise ratio if the final receiver
detector is suitably chosen.

In those cases where the instantaneous trans-
mitter power- liés above the noise power, at the
receiver, the improvement in signal to noise ratio
may be obtained with a simpler arrangement
at the receiver than that shown in Fig, 3. 'The
keyed amplifier may be replaced by an amplifier
so ‘designed and adjusted as to provide for a
threshold effect.  ‘That is, the amplifier may pro-
vide ‘output only when it is supplied with an
input greater than some fixed value, which may
be the noise level, but less than the signal level.
By this means all noise present between ‘signal
pulses tends to be suppressed.

‘Although existing frequency standards are so
good that synchronism between transmitter pulses
and receiver quenching may be maintained for
long periods, I contemplate providing manual or
automatic timing correction at the receiver in
ways already well known in facsimile and tele-
vision communication systems,

It Is to be understood that the invention is not
limited to the precise circuit srrangements illys-
trated and described, since various modifications
may be made without departing from the spirit
and scope thereof. Asan example, at the trans-
mitter, m order to relieve the instantaneous load



on the transmitter during on-off telegraph key-
ing at the beginning of each dot and dash, the
line sectlons between the transmitter | and the
half wave resonant line 4 may be made one-
quarter ofa wavelength

@

long instead of one-half wave length (shown in
Fig. 1)... By using one-quarter wavelength con-
nections, the load on the transmitter will be small
at the beginning of each dot or dash and then
will increase to normal as the energy is built up
in_the one-half wavelength resonant line 4.

Also, the mechanically rotating pulsing equip-
ment . of transmitter ‘and receiver may be re-
blaced by suitable electronic or gas discharge de-
vices. Suitable  electronic and. gas  discharge
equipment is already available for use at the re-
ceiver and will be found in existing facsimile
and television equipment.

It should also be understood that, while I have
illustrated the invention as applied to a radio
communication system, it is equally applicable
to any other system, including’ communication
over cables, by supersonic mechanical waves, etc.

What is claimed is:

1. The method of operating a radio system
which includes producing alternating current en-
ergy of a predetermined frequency, continuously
storing said alternating current energy of said
frequency at. a radio transmitter and radiating
the stored energy without change of frequency
from said transmitter for short time periods com-
pared to the intervals between radiating periods,
thereby increasing the maximum power output
of the transmitter during radiation above the
input, power and synchronously controlling the
receiver to be operative substantially only during
the radiation periods of the transmitter.
~ 2. A radio system having a transmitter ar-
ranged to store up alternating current energy
and to radiate periodically pulses of stored en-
ergy for.time periods short compared to the time
mtervals between radiated pulses. and a receiver
arranged to be receptive substantxa,lly only dur-
ing the radiation periods of said transmitter.

3. A radio system having a transmitter and
a remote receiver, means at said transmitter for
storing up energy and for radiating periodically
pulses of stored energy for time periods short
compared to the time intervals between radiated
pulses, said means including a motor, means at
said receiver including a motor for causing said
receiver to be operatively receptive substantially
only during the radiation periods of said trans-
mitter, and means for synchronizing the speeds
of both motors.

4, A communication system comprising a

transmitter having means for storing energy and
for transmitting pulses of energy for time pe-
riods short compared to the time intervals be-
tween transmitted pulses and repeated at a rate
higher than the highest useful modulation fre-
quency, and receiving means responsive substan-
tially only during periods of arrival of trans-
mitted pulses.

'5." A comimunication system comprising means
for delivering energy continuously to an energy
storage circuit, means for transmitting energy
taken from the circult in thé form of pulses
short compared to the time intervals between
pulses, and receiving means responsive substan-
tially only during periods of arrival of pulses.

‘6. A radio system having a transmitter for

[
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storing energy and for radiating pulses of stored
energy which are short compared to the time in-
tervals between pulses, there being means at
said transmitter for modulating said energy in
accordance with useful signals, and a receiver
arranged to be receptive substantially only dur-
ing the periods of arrival of said pulses, said re-
ceiver having means for demodulating the re-
ceived pulses.

7. A system in accordance with claim 6, where-
in the means at the transmitter modulates the
amplitude of the transmitter energy, and said
receiver reproduces the signals. )

8. A system in accordance with claim 6, where-
in the means at the transmitter modulates the
phase of the transmitter energy and said receiver
reproduces the signals.

9. A system in accordance with claim 6, where-
in the means at the transmitter modulates the
frequency of the transmitter energy, and said

- receiver reproduces the signals.
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10. A system in accordance with claim 6,
wherein the means at the transmitter keys the
transmitter energy, and said receiver reproduces
the signals.

11. A radio system having a transmitter for
storing alternating current energy and for radi-
ating a constant number of short duration pulses
of the stored energy per second, and means for
modulating a characteristic of said energy in
accordance with desired signals, and a receiver
for receiving and demodulating said wave en-
ergy, said receiver having means for rendering
said receiver insensitive to incoming waves dur-
ing substantially the entire interval between each
pair of incoming successive pulses.

12, A radio system having a transmitter for
storing alternating current energy and for radi-
ating a constant number of short duration pulses
of the stored energy per second, and means for
modulating a characteristic of said energy in ac-
cordance with desired signals, and a receiver for
receiving and demodulating said wave energy,
said receiver having means for reducing the out-
put of said receiver due to input to it during the
intervals between incoming pulses.

13. A radio system having a transmitter ar-
ranged to store up energy and to transmit period-
ically pulses of stored energy for time periods
short compared to the time intervals between

~ transmitted pulses, and a receiver arranged to
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be receptive substantially only during the trans-
mission periods of said transmitter.

14. A transmitter including a power storing
circuit composed of a tank, means for feeding in
power to said tank at a uniform rate, and means
for abstracting power intermittently from said
tank and at a power rate which is substantially
equal to the rate of storing multiplied by the
ratio of the pulse periods to the duration of the
pulse, and a receiver arranged to be receptive
substantially only during time periods when the
transmitted energy is arriving.

15. In a transmitter, an energy storage cir-
cuit, means for storing energy in said storing cir-
cuit, and means for periodically utilizing the
stored energy for very short time periods com-
pared to the time intervals between them, and
a receiver arranged to be receptive substantially
only during time periods when the transmitted
energy is arriving.

16. The method of operating- a radio system
which includes continuously storing oscillatory
energy at a radio transmitter and radiating the
stored energy from the transmitter for short time
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periods compared. to the intervals between..radi-
ating . periods, thereby. increasing the maximum
power output..in the transmitter: during radia-
tion-above. the 1nput power, .and synchronously
controlhng the receiver to be periodically opera-
tive for. receiving the energy radiated by said
transmitter during the time periods when. the
transmitted energy is arriving at the receiver.

17. The method of operating a radio system

which includes continuously storing energy at a:

radio txansmlttel and radiating the stored en-
ergy from said transmitter for short time per1ods
compared to the intervals between radiating. pe~
riods, thereby mcreasmg the maximum power
output of the transm1tter durmg radlatlon above
the. 1nput power, and’ synchronously controllmg
‘the receiver to be opera,tlve substant1a11y only

durmg the time periods when the. transmrtted en-

ergy is arriving at the receiver..

18. A communicatlon system comprlslng a
transrmtter having means for: stormg alterna.t—
ing current energy. and for transm1tt1ng puises
of the stored energy for time periods short com-
pared to the time mtervals between transmitted
pulses -and repeated at a rate hlgher than the
highest useful modulatmn frequency, and receiv-
ing means responswe substantially only during
perlods of arrival of the transmitted pulses.
19, A communication system comprlsmg means

for delivering . alternating current energy con- .

tmuously to an energy storage c1rcu1t means for
transmlttmg energy taken from the circuit in
the form of pulses short compared to the time
mtervals ‘between pulses, and receiving means re-
ponsrve substantlally only durmg perrods of ar-
rlval of pulses.

20, A radio system. havrng a transmltter ar-

ranged to store up_alternating current energy
and to transmit permdlcally pulses of stored en-
ergy for time periods short compared to the time
1ntervals Dbetween tra.nsmltted pulses, and a re-
ceiver arranged to be receptlve substantlally only
during the transmlssmn per1ods of sa1d tra,ns-
mitter.

. 2l.Ina transmltter an energy storage crrcmt
means for stormg alternatmg current energy
in sard storing circuit, a,nd means for permdlcally

ut111zmg the stored energy for very short tinié

periods compared to the time. 1nterva.ls between
them; and a receiver aranged 0 be receptive sub-
stantially only during time per1ods when the
transmitted energy is arrwmg

22, 1A radio. :system. havmg a, transmltter “for
stonng alternating current energy and for radi-

ating a constant number of short duratlon pulses :

of .the stored energy per second,.and means for
modulating .a characteristic of said -energy in
accordance: with desired signals, said pulse fre-
quency being -higher than said .modulation fre-
quency, and a receiver for receiving and demodu-
Jating said wave energy, said receiver. ‘having
“means for rendering said receiver insensitive to
incoming waves during substantially the entire
interval between each pa1r of incoming successive
pulses.

23. A radio system having a transmitter for
storing energy and for radiating short duration
pulses of stored energy, and means for modulat-
ing a characteristic of said energy in accordance
with desired signals, said pulse frequency being
higher than said modulation frequency, and a re-
ceiver for receiving and demodulating said wave
energy, said receiver having means for render-
ing the receiver insensitive to incoming waves
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during - time intervals lying .between mcommg
successive pulses..

.24, ‘A radio system havmg a transmltter for
storing energy and for radiating pulses of stored
energy which are short compared to the time in-
terval between pulses, there being means at said
transmitter for modulating said energy-in.ac-
cordance with useful signals, and a receiver ar-
ranged to be non-receptive during.time periods
between the arrival of successive pulses, said re-
ceiver. having .means . for demodulating the re-
ceived pulses. .

25.. A radio system havmg a transmrtter for
stormg energy and for radiating pulses of stored
energy which are-short compared to the time in-
terval between .pulses, there being means at said
transmitter for modulating -said energy-in ac-
cordance with useful signals, and a Treceiver ar-
ranged. to be non-receptive .during: time periods
between the arrival of successive pulses, °
- ;26. A radie system having a transmitter for
storing energy and for radiating a constant num-=-
ber .of short duration pulses.of the stored energy
per second, and.means for modulating a charac-
teristic of said energy in accordance with desired
signals, and a receiver for receiving and demod-
ulating said wave. energy, said receiver having
means .for rendering:said receiver insensitive to
incoming waves during a time  period lying be-
tween each pair of incoming successive pulses.: .
.27 A transmitter including a power storing
cireqit composed.: of :a.tank, means for feeding in
power to said tank at a uniform rate; and means
for: abstracting power intermittently from said

5 tank.and at a power rate which is substantially

equal to the rate-.of storing multiplied by the
ratio-of the pulse periods to the duration of the
pulse,-and . a receiver arranged.to be non-recep-
tive during time periods: lying: between time pe~
riods when the transmitted energy is.arriving.

- 28,.In . a pulse: communication system,: a re-
ceiver for receiving signals:transmitted by pulses
which: are very short compared to the time inter-
vals between them, comprising -an energy input
circuit, a receiver coupled to said. input circuit,
and means for preventing . energy. collected. by
said, input circuit solely .during substantially the
entire- time periods between -received - signal
pulses from:causing a response in the output of
the receiver. - -

29, A receiving system for rece1v1ng message
waves: transmitted . by- pulses which are. short
compared to the time intervals:between them
and which are sent .out from.a remotely located
transmitter, comprising an antenna, a keyed am-
plifier, means for keying said: amplifier at the
frequency of:the received: pulses, broadly selec-
tive circuits only including a detector coupled be-
tween: said antenna and . the input of said ampli-

- fier; a -relatively narrow band selective circuit

coupled to the output of said keyed amiplifier; a
utilization circuit coupled to .said narrow band
selective circuit, whereby energy received by said
antenna during periodically repeated selected
time periods is prevented from contributing to

* the output of said receiving system.
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30. A receiving system for receiving message
waves transmitted by pulses which are short
compared to the time intervals between them
and which are sent out from a remotely located
transmitter, comprising an energy collecting de-
vice, a keyed amplifier, circuits coupling said
keyed amplifier and said energy collecting device
and all designed to pass pulse energy from said
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collecting device to said keyed amplifier without
destroying the pulse wave form, means for key-
ing said amplifler to make it responsive at time
intervals repeated at the pulse rate, synchroniz-
ing apparatus for said means, and a highly selec-
tive amplifier coupled to the output of said keyed
amplifier.

31. A single channel receiving system for re-
ceiving message waves transmitted by pulses
which are short compared to the time intervals
between them and which are sent out from a re-
motely located transmitter, comprising an en-
ergy collecting device, a keyed amplifier, circuits
including a heterodyne detector coupling said
keyed amplifler and said energy collecting device
and all designed to pass pulse energy from said
collecting device to said keyed amplifier without
destroying the pulse wave form, means for key-
ing said amplifier to make it responsive at time
intervals repeated -at the pulse rate, and a highly
selective amplifier coupled to the output of said
keyed amplifier, and a final detector coupled to
the output of said highly selective amplifier.

32. In a pulse communication system, a re-

ceiver for receiving signals transmitted by pulses .

which are very short compared to the time inter-
vals between them, comprising an energy input
circuit, a receiver coupled to said input circuit,
selective circuits for said receiver, and means for
preventing energy collected by said input circuit
solely during substantially the entire time pe-
riods between received signal pulses from affect-
ing the selective circuits of said receiver.

33. In a pulse communication system, a trans-
mitter for sending out pulses of high frequency
energy which are short compared to the inter-
vals between pulses and whose peak power is in-
creased by an amount substantially equal to the
ratio which the time interval between pulses
bears to the time duration of the pulses, means
at said transmitter for modulating a character-
istic of said high frequency energy in accordance
with the intelligence to be conveyed, a receiver
having means for rendering certain circuits
thereof insensitive for substantially the entire
time period between received pulses and no later
than the end of the transmitter pulse period.

34. A system for the reception of power trans-
mitted in the form of pulses which are short
compared to the time between pulses and which
carry intelligence, comprising means for deliver-
ing pulse power to an energy storage circuit dur-
ing: substantially all of each pulse time period
but substantially only during the time periods
when the transmitted pulse power is arriving.

35. A system for receiving message waves
transmitted by series of pulses which are short
compared to the time between pulses and which
are modulated by the intelligence to be conveyed,
comprising means for delivering power to a fre-
quency selective circuit only during time periods
of arrival of pulses, but during substantially all
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of each of the. time periods which is occupled
by the pulses, and means for interrupting the
first means during periods between pulses.

36. A receiver for message waves carried by a
succession of pulses of modulated power and

" which pulses are short compared to the time pe-
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riods between transmitted pulses comprising
means for interrupting the operation of a por-
tion of the receiver during substantially the en-
tire time periods between received pulses except
for those periods durmg which the ‘received
pulses arrive.

37. A receiver for receiving signals transmitted
in the form of carrier wave pulses which are
short-in comparison with the maximum time pe-
riods "available for the pulses and whose car-
rier wave is modulated by the intelligence to be
conveyed, comprising means for interrupting the
operation of portions of the receiver during, but
only during, time periods not occupied by said
carrier wave pulses.

38. A radio system having a transmitter for
storing energy and for releasing said energy in
the form of pulses of alternating current energy
of increased power level, and a receiver having
means thereat operating in synchronism with
said transmitter for effectively rendering it non-
receptive during time periods between the arrival

~of said pulses.

39. A radio system having a transmitter for
storing energy and utilizing ‘said stored energy
to produce pulses of high frequency energy to be
radiated by said transmitter, there being means
at said transmitter for impressing modulations
on the pulses of high frequency energy to be
radiated, and a receiver arranged to be non-re-
ceptive during time periods between the arrival of
successive pulses, said receiver having means for
demodulating the réceived pulses.

40. The method of operating a radio system
which includes continuously storing radio fre-
quency energy at'a radio transmitter and radiat-
ing the stored energy, without change of fre-
quency, from said transmitter for short time pe-

¥ riods compared to the intervals between radiat-

ing periods, thereby increasing the maximum
power output of the transmitter during radia-
tion above the input power, and synchronously
controlling the receiver to be operative substan-
tially only during the radiation periods of the
transmitter.

41. A communication system comprising a
transmitter having means for storing output cur-

. rent energy and for transmitting pulses of this

energy, without change of frequency, for time
periods short compared to the time intervals be-
tween transmitted pulses and repeated at a rate
higher than the highest useful modulation fre-
quéency, and receiving means responsive substan-
tially ‘only during periods of arrival of trans-
mitted pulses.
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