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My invention relates to receivers for radio
waves, and particularly to receivers for.con-
tinuous waves of high frequency and short
wave lengths. ’

-5 Among the objects of my invention are:
First, to provide a receiver which will trans-
late the received wave into electrical oscilla-
tion of a definite predetermined frequency;
second, to provide a receiver for continuous

-10 waves which does not produce interfering

oscillations or waves of the same order of

frequency as the received signal; third, to
provide a receiver capable of practically un-
limited amplification ; and fourth, to provide

a g‘eceiver' which is simply and easily adjust-

able. : ) '

My invention possesses humerous other ob-
jects and features of advantage, some of
which, with the foregoing, will be set forth
in the following description of my inven-
tion. Tt is to be understood that L do not
limit myself to this disclosure of species of
my invention, as T may adopt variant embodi-
ments thereof within the scope of the claims.

"Radio telegraph signals are transmitted

with maximum efficiency and minimum of

interference by the continuous wave or “CW”
system. This system may be described from
one point of view as the transmission of
trains of waves corresponding to the tele-
graphic dots and- dashes, the trains being of
constant amplitude, i. e., the trains are not
themselves modulated. The customary
translating device for making the signals in-

35 telligible is a telephone receiver, but. since

" the waves are high above audible frequency
some method must be used for first convert-
ing the high frequency oscillations into oscil-
lafions of low frequency, at the same time
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40
- dash formation. Moreover, in short wave
or high frequency telegraph transmission
the vacuum tube amplifiers used are very in-
‘efficient at the frequency of transmission,
_ 45 and hence, even though it may be desirable to
_use graphic or otheér methods of recording
‘rather than the customary phones, it is de-
sirable to translate the incoming wave trains
_into lower frequencies before amplification.
- :50 - Broadly considered, my invention com-

preserving the “group frequency” or dot and

prises a generator capable of producing oscil-
lations of ~the required low frequency.
Means are provided for normally blocking
the operation of this generator, and the re-.
ceived oscillations or waves are applied to 55
release this blocking means. Preferably the -
blocking means -comprise a trigger tube
which forms a grid leak for the oscillator,
and the received waves are applied to the
grid of this tube to permit the grid current
required for the oscillator operation to flow.

The drawing is a circuit diagram showing
one form of the receiver of my invention.

The form of my invention here shown com-
prises an oscillator using a pair of vacuum
tubes 3 and 4, having the customary anode,
control electrode, and cathode or filament,
the latter being energized by the battery 6
through a filament circuit 7. Connected to -
the tubes is an oscillating circuit comprising 70
a condenser 8 and two inductance coils 9 and -
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'11 which are arranged to have zero mutual

coupling. The plate of the tube 3 is con-
nected to the inductance coil 9, and the plate
of the tube 4 is connected to the coil 11. Di- 75
rect current for the tube is supplied from a -
suitable source 12 through a choke coil 13
connected to the junction point of the two
inductances. ;

" The control electrode of the tube 8.is con-
nected through a blocking condenser 14 to
the plate of the tube 4; the control electrode
of the tube connects through a similar block-
ing condenser 16 to the plate of the tube 3.
The two control electrodes are connected to-
gether through the choke coils 17 and 18. ‘
A coil 19, coupled to the coil 11, draws’
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energy from the oscillating circuit and. de-

livers it to the translating device which.is
exemplified by. the head phones 21. .90
In order that such an oscillator may op-
erate it must be provided with a grid leak, as
otherwise the control electrode will prompt-
ly become so negative as to permit no cur-
rent to flow.” Such a leak isprovided by the
tube 22 which has a filament circuit 23 con-
nected through a high frequency choke 24
to the junction of the choke coils 17 and 18.
The plate of this tube is connected. through -
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‘a second choke 26 with the oscillator filament 100



circuit 7. The negative charge accumulated
by the control electrodes of the oscillator
tube provides the plate potential for the tube
22,
5 A parallel oscillating ecircuit comprising
an inductor 27 and variable condenser 28 is
connected between the plate and confrol elec-
trode of the tube 22 through a blocking con-
denser 29. " A grid leak 81 connects with -the
filament circuit 23 in such mamnmer that the
voltage drop through a rheostat 82 provides
a- negative bias which blocks current flow
through the tube. The receiving circuit is
coupled in the usual manner ‘through a coil
15 36 to a circuit comprising the antenna 37 and
ground 88 or other suitable absorbing cir-
cutt. .. )
It will be noted that the receiving circuit
27—28 is of the regenerative type, since plate
and control electrode are connected to points
of opposite potential. Tt is'to be undeérstood
that this circuit is preferably not permitted
to oscillate, and that if desired a nonregen-
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eratiye circuit may be used, the incoming sig-

26 nals being impressed between filament and
.grid of the tube 22 in the usual way.

The tube 22 may be reférred-to as a trigger
tube. Itsconnection is such that it normally
.permits no current to flow, and the oscillator
1s therefore normally blocked. When a re-
ceived signal is impressed upon the grid of
‘the trigger tube its positive swings permit a
flow of current between the oséillator control
electrode and the filament circuit 7, releasing
‘the -oscillator and permitting it to operate.
“When the signal cases the oscillator imme-
diately blocks again. .

_ The circuit-may be considered either asa
self-blocking oscillator with releasing means
-provided, or as a normal oscillator to which
blocking means are added. Either of these
views is correct, but one or the other may
be preferable for purposes of description.
1t is not -essential -that the oscillator -op-
-erate at audio frequency. Instead of its out-
put being applied directly to the phones or
other translating device, this output may be
-amplified at an intermediate frequency and
_the amplified signal applied to the grid of:a
second trigger tube controlling an audio fre-
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quency oscillator. ‘The reduction of ‘fre- -

quency by multiple stages is sometimes advis-
able, but does not differ in princ¢iple from
.. the single stage reduction here shown..
56 - It is to be noted that the frequency of the
oscillator is fixed, and does not dépend in
-any wayupon the frequency of the incoming
~signal as is the case with the heterodyne
method of reception. For this reason only

60" the receiving circuit and not the oscillating

circuit need be provided with varidble tun-

ing devices,-and maximun amplification may
‘be “obtained by making the franslating ‘de-

-electrode may. be iselated or controlled

‘between the cathode and control electrode .gf

electrode-sufficient .normally to block current
‘flow through said trigger-tube.”
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cillator is not of the same order as that of
the received waves, and hence it does not
generate waves which may cause interference
with other signals.

Although I have shown a specific form of
oscillator circuit and a specific form of re-
ceiving circuit these specific forms are not
essential to the operation of my invention;
any form of oscillater in which the -control
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7%
through a trigger tube may be used, and any
form of 'a regenerative or nonregenerative
recelving circuit may be connected to the

trigger tube.

I claim: 80

1. A receiver for continuous waves -com-
prising a self-blocking oscillator, a trigger
detector tube having a‘control electrode and
2 plate circuit connected to permiit a current
flow releasing said oscillator, and a regener-
ative detector circuit associated with said con-
trol electrode and arranged normally to'block
said current flow and to release said current
flow when a received wave isimpressed‘there-
‘on. : ,

2. A receiver for cortinuous waves com-
prising a self-blocking oscillator having ‘a
cathode and a control electrode, a trigger
detector tube having a plate circuit connected
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said oscillator, said trigger detector tube also
-having a control electrode, and a regenerative
circiit including a°blocking condenser asso-

_ciated with ‘the'-control electrode of said

trigger'tube and arranged normally.to block 100

-current flow in ‘the plate circuit of said:tube

and'to release said flow when a received wave
is impressed thereon. - '
8. A receiver for continuous waves com-

prising‘a vacuum tube oscillator for generat- 105

-ing-a frequency lower than. that of the waves

to be-received, a‘trigger detector tube form-
‘ing’a grid leak ‘for said oscillator and hav-
‘ing a control electrode, and a regenerative
-¢ircuit-including . a “blocking ‘condenser con- “110
‘nected to said control electrode and arranged
‘normally to block current flow through said

trigger tube and to release said flow when a
Teceived wave is'inipressed thereon. B

4. A réceiver for continuous waves:com- 115
prising a vacuum tube oscillator for generat-
ing a frequency- lower than that of the waves
‘tobe received, a trigger detector tube forming
a grid leak for said oscillator and having a

_control electrode, and-a-regenerative circuit 120

including a blocking condenser ¢onnected to
said control electrode and including means
for impressing a poteritial on said control

.~ 5. A receiver for continuous waves com-
prising an oscillator having a'cathode and a

: ed’ ‘ _control electrode, a trigger detector tube hav-
. vice sharply responsive to.the amplifier fre-
65 quency. Moreover, the frequency of the os-

ing a cathode, an anode.and a control élec- .
trode, the cathode of said trigger-tube being “130
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connected to the oscillator control electrode
and the anode of said trigger tube being con-
nected to the oscillator cathode, a regenera-
tive receiving circuit connected to the trigger -
5 control electrodé, and means for impressing
a mean potential on said trigger control elec-
trode sufficient substantially to block current
flow through said trigger tube.
6. A receiver for continuous waves com-
10 prising an oscillator, a trigger tube forming
a grid leak for said oscillator, and a receiving
circuit regeneratively connected with said
trigger tube.
In testimony whereof, I have hereunto set

15 my hand.
RALPH M. HEINTZ.
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