
s 9 Jan. 4, 194 2,457,974 YA. H. BIS 
FER PUSE IYPE TELEGRAPH REGETV 

N 

lNVENTOR 

ATTO ? ??, 

Aaaaav /7 Az/35. 

3 SÈS ; Si-Sina, . 

BY )(3. 

???????? 
- - - 

  

  

  

  

  



W. H. ELISS 

PULSE TYPE TELEGRAPH RECEIVER 
2,457,974 Jan. 4, 1949, 

NVENTOR 

A2AAPaw A. Az/55. 

ATTORNEY 

  

  

  



2,457,974 W. H. ELISS 

PULSE TYPE TELEGRAPH RECEIVER 

Jan. 4, 1949. 

5 Sheets-Sheet 3 

24% 

| 

L---- - ------------- - - - - - -?? 

---- ~- - - - - - - --~--~ 

%?- &zzzzzz 

Filed June 17, 1943 

ATTORNEY 

  

  

  

  



Wff, E, ESSE 

PULSE TYPF TELEGRAPH RBCEIy gi: 

949 ?? ? ????? 

Filed June 17, 194 

i INVENTOR 

  

    

  

    

  

  



Jan, 4, 1949. W. H. Bliss 2,457,974 
PULSE TYPE TELEGRAPH RECEIVER 

Filed June 17, 1943 - 5. Sheets-Sheet 5 

lo-E - 

AvcoM/WG Ases - /72 : N : 1 ? M 

A-saaaa A/Zsas - f73 – l i l – ll-li - 

NVENTOr 

Aaaaw // 44/53. 

ATTORNEY 



Patented Jan. 4, 1949 2457 974 

UNITED STATES PATENT OFFICE 
PSEXPE TELEGRAPH iRECEIVER 

Warren H. Bliss, ?rono, Maine, assignor to Radio 
Corporation of America, a corporation of Dela 
ware 

Application June 17, 1943; serial No. 491,088 
1. 

Radio telegraph Systems employ either, the con 
Ventional Morse code or the multi-unit printer 
Code. The Morse code employs unequal length 
characters known as the dot and dash. The time 
duration of the dot is equal to the time duration 
of the baud which is the basic time unit, it being 
understood that the baud has a time duration of 
one-half a keying cycle at any speed. The time 
duration of the dash is equal to the time dura 
tion of three bauds or three basic time units. 
The multi-unit printer type signal, however, 
empioys a plurality of equal length units each 
equal in time duration to the baud or basic time 
unit. As an example, a Well known type of tele 
graph printer utilizes the constant length five 
unit printer code. 
The present invention relates to a radio tele 

graph pulse communication system wherein a 
pulse whose duration is shorter than a dot is 
transmitted for each dot and three such pulses : 
are transmitted for each dash. The remaining 
portions of the dots and dashes are suppressed 
at the transmitter, and the signal is reconstruct 
ed at the receiver from the received short pulses. 
One such system is described in my copending : 
application, Serial #440,920, filed April 29, 1942, 
now U. S. Patent 2,365,450, granted December 
19, 1944. 

ihe present invention Specifically relates to the 
receiving system for reconstructing or rebuilding 
the received short pulses into conventional length 
telegraph characters. 
One object of the present in Vention is to pro 

vide an alternative and improved system for re 
constructing received short pulses carrying tele 
graphic intelligence into conventional code char 
acters. 
Another object is to provide a receiving system 

for reconstructing short pulses of received energy 
into conventional code characters, but Which is 
ineffective or blocked during the intervals, be 
tween the received pulses, so that spurious sig 
nals (such as from noise and interference) will 
not affect the operation of the receiver. 
Since the receiving system of the present.in 

vention operates on the principle of pulses, the 
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and produces a solid square pulse irrespective 
of the shape, of the received pulse. These re 
shaped pulses are then applied to a signal re 
generator and also to a local controlled oscillator, 
and the reshaped-pulses. serve to synchronize this 
local oscillator. The regenerator converts the 
pulses back into. Morse code dots, and dashes, or 
Isaulti-unit, printer signals, by means of a two 
tube vacuum trio de locking circuit. An output 
tube, coupled to the locking. circuit supplies the 
regenerated, or reconstructed signals to the re 
corder or printer. The local oscillator operates 
at the fundamental-pulse frequency and its out 
put, after proper amplitude- and phase adjust 
ments; is used for preventing noise-peaks occur 
ring between signal-pulses from affecting the sys 

item and for tripping the tubes, of the regenerat 
or. In a modification of this: embodiment, the 
local oscillator is also used-for-terminating the 
reshaped pulses. . . 
In; another lembodiment of the invention, only 

vaccum-tube circuits are employed to achieve the 
results of the invention, thus providing a more 
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receiver is adjusted to operate at the same fun 
damental pulse frequency as the transmitter, and 
synchronized as to phase by the incoming pulses. 
In accordance with one receiver embodiment 

of the invention, apparatus is provided for con 
verting the received pulses into signals repre 
senting dots and dashes. The incoming pulses 
are applied to a two-tube gas triode reshaper, 
This reshaper operates on the arrival of each pulse 
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stable and simplified-arrangement. than-that, uti 
lizing gaseous tubes. 
Other objects of the invention will appear from 

a reading of the following description, which is 
accompanied by a drawing, wherein: 

Fig. 1 illustrates one embodiment of a receiv 
ing system constructed in accordance with the 
principles of the present invention; 

Fig. 2...illustrates in detail: the phase shifting 
circuit employed in Fig. 1; . . . . . . . . 

Fig. 3 illustrates a series of curves represent 
ing voltage variations at various designated points 
in the circuit of the receiver of Fig.1; 

Figs. 4 and 5 illustrate preferred forms of re 
ceiving systems of the invention; and 

Fig.6 illustrates a series of curves representing 
voltage variations at designated points: in the 
circuits of the receivers; of Figs. 4 and 5: 
The complete radio telegraph receiving System 

of Fig. 1, includes: essentially the following: ap 
paratus: As diversity receiver for collecting...the 
incoming signals, a pulse: reshaper fed: by the di 
versity receiver, a vacuum tube Iocking circuit fed 
by the; reshaper; andra, local Synchronized: oscil 
lator. The vacuum tube locking circuit is con 
trolled both by the pulse reshaper; and by the out 
put of the oscillator through suitable phase shift 
ing apparatus. The local oscillator is controlled 
as to phase by pulses from the pulse reshaper 
through; a. suitable: low, pass filter. The output 
circuit före the system; which mayº be any: stuitable 
utilization, circuit, such as: a recorder or printer, 

  



3 
is coupled to the vacuum tube locking circuit 
through a suitable output coupling tube 34. 
The diversity receiver is illustrative of any 

suitable standard continuous wave radio receiving 
System. It is shown as comprising a pair of geo 
graphically spaced antennas and 2 separately 
feeding receivers. 3 and 4 whose outputs are com 
bined in a suitable combining unit 5. Receivers 
3 and 4 may be of any suitable type, such as the 
superheterodyne receiver. The incoming signals 
in the form of short pulses are received on the 
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shifter 22 and through this phase shifter to bias 
potentiometer 32. In effect, the locking circuit 
composed of the two tubes 2 and 3 has two de 
grees of electrical stability. These tubes are un 
stable when both are drawing current, but stable 
when one tube is passing current and the other 
tube locked or prevented from passing current. 
The change from one condition of stable equi 
librium, such as when tube 27 is blocked and tube 

10 

antennas and 2 and amplified, detected and 
combined in the apparatus 3, 4 and 5 in well 
known manner and the rectified signal pulses ap 
plied to the grid of tube 6 of the reshaper cir 
cuit through a current limiting resistor 8. 

3 is passing, to the other condition when tube 2 
is passing and tube 3 blocked, or the reverse, is 
caused by the presence of a suitable predeter 
mined potential applied to a grid of the locking 
circuit. This form of locking circuit is well 
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The term “reshaper' has here been employed: 
because the circuit converts the shape of an in 
itiating pulse applied to the grid of tube 6 into 
a substantially square it or rectangular pulse ir 
respective of the shape of the received initiating 
pulse. More specifically, the “reshaper' com 
prises a pair of grid-controlled gaseous triode 
tubes 6 and interconnected in the manner of a 
balanced or stable trigger circuit having two de 
grees of electrical stability and which requires an 
initiating pulse to change the condition of equi 
librium. Gas tubes 6 and 7 are known in the art 
as "Thyratrons.' These gas tubes have plate 
resistors 9 and 9 connecting the plates to a source 
of positive plate polarizing potential, and have 
cathode resistors 2 and 5. These cathode re 
Sistors are by-passed by condensers 3 and 6 
which serve the improve the rectangular pulse 
Wave form obtained from the reshaper. A com 
mutating condenser if connects the plate of 
tube 6 to the plate of tube 7. Normally, gas tube 
6 is non-conductive while gas tube 1 is conduc 
tive. The application of a signal or initiating 
pulse of positive polarity to the grid of tube 6 
Will cause this tube to conduct, as a result of 
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which tube will cease conducting by virtue of 
the commutating action of condenser il. Putting 
it in other words, an initiating pulse will fire or 
trigger off the reshaper from one stable state in 
which tube 1 is normally conducting and tube 6 
normally non-conductive to the other stable state 
in which the current passing conditions of these 
two tubes are reversed. Output energy from the 
reshaper in the form of square or rectangular 
Wave pulses is taken from the cathode of tube 6 
by Way of lead 95 and applied both to the “vac 
uum tube locking circuit' through resistor 29 and 
to the low pass filter. The cathode of tube 7 is 
connected to the “vacuum tube locking circuit' 
through a resistor . . The grid of tube 7 is con 
nected through current limiting resistor 4 and 
phase shifter 2 to the sliding contact of poten 
tioneter 9. Potentiometers 8 and 9 provide 
means for Supplying and adjusting the grid bias 
on the triodes 6 and 7, respectively. 
The “vacuum tube locking circuit,' which can 

be referred to as a balanced trigger circuit, com 
prises a pair of vacuum tubes 27 and 3? whose 
grids and anodes are interconnected by means of 
resistors 25, and 26. Tube 27, is later referred to 
as the 'space' tube, while tube 3 f is later referred 
to as the "mark' tube. Plate resistors 23 and 24 
connect the plates of tubes 27 and 3 f respectively 
to the positive terminal of a source of plate polar 
izing potential B--. The cathodes of tubes 27 
and 3? are connected together and directly to 
ground through a common ground potential bus 
87. The grids of tubes 27 and 3 are connected 
through resistors 28 and 30, respectively, to phase 
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known in the art, and a more detailed description 
of the general operation thereof may be had by 
referring to United States Patent #1,844,950, 
granted February 16, 1932, to James L. Finch. 
One characteristic of this locking circuit is that 
it remains in a particular condition of stability 
until such time as a pulse of suitable polarity im 
pressed thereon serves to change the condition 
of electrical stability. 
: : The local oscillator comprises a pair of ampli 
fier tubes 47 and 55 arranged in a regenerative 
circuit. The grid of tube 55 obtains energy from 
the plate of tube. A through blocking condenser 
56 and in turn supplies feed-back energy from 
its plate to the grid of tube 47 through condenser 
52 and resistor 5f. The oscillatory circuit com 
prises an inductance coil 45 and a condenser $6 
connected between the grid of tube 43 and the 
cathode, as shown. The plates of tubes 37 and 
55 are Supplied with positive polarizing potential 
through resistors º 53 and 56, respectively, con 
nected to the common plate supply lead extending 
to terminal B-. The oscillator is designed to 
produce oscillations of sine wave character and 
of an audio frequency which is the same as the 
fundamental pulse frequency of the transmitter. 
An OScillator of this general type is described in 
'greater detail in United States Patent, #2,162,520, 
granted to J. N. Whitaker, June 13, 1939, to which 
reference is made. The local oscillator is syn 
chronized by means of pulses derived from the 
cathode of gas tube 6 of the “reshaper' and ap 
plied to lead '95. These synchronizing pulses, 
which are of rectangular shape, are fed to a low 
pass filter consisting of coil S5 and shunt-con 
nected condensers 83 and 64 from which the fil 
tered energy is supplied to an auxiliary amplifier 
tube 59 whose plate circuit is coupled to the grid 
of tube 55 of the local oscillator through a cor 
denser 5. The low pass filter is terminated by 
resistors 62 and 66 of suitable values from an 
impedance matching standpoint. The cut-off 
frequency of the filter is arranged to be at a 
value slightly above the fundamental pulse fre 
quency at Which the local oscillator operates. 
Auxiliary amplifier tube 59 is provided with a 

: plate resistor 58 connected to the positive termi 
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nal B-- of the source of plate polarizing potential 
and is also provided with a cathods resistor 6 
shunted by a by-pass condenser 6). The low pass 
filter serves to remove most of the harmonic con 
tent of the essentially square pulses, and to 
change the shape of these square pulses to a 
resulting wave which is approximately sine wave 
in shape, and it is this last wave which is applied 
to tube 59. . . 
The output of the local oscillator. is applied 

to the grid of amplifier tube A2 having the usual 
Cathode resistor 43 and shunt condenser 44. The 
plate circuit of tube 42 includes an audio fre 
quency transformer 4 whose secondary winding 
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is coupled to the three phase shifters 20, 2i. 
and 22. 
The circuit of the phase shifters 20, 2 and 22. 

is shown in more detail in Fig. 2, which illustrates 
by Way of example one, form. Which these phase 
shifters may take. The phase shifter of Fig. 2 
comprises an input transformer 68 whose primary 
winding is coupled to input terminals. 67, an out 
put transformer 4 whose secondary winding is 
coupled to output terminals 5, and a vacuum tube 
Y coupled between the Secondary Winding of 
transformer 68 and the primary winding of trans 
former Éi?º. " The secondary " Winding of trans 
forner 32 haSone terminai connected to a Varia 
ble resistor 2. Conderser. 69 and resistor. ) are 
directly connected to a common lead extending 
to the grid of tube 7, as shown. The midpoint 
or center tap of the secondary winding of input 
transformer 83 is connected to the negative termi 
raal of a battery or source of unidirectional poten 
tial 3, whose positive terminal is connected to 
the plate of tube a through the primary winding 
of output, transformer 4. The cathode of tube 

is also connected to the center tap of the 
secondary Winding of input transformer 68 
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25 
through a biasing resistor 72. The phase shifted 
output fro: a the plate circuit of tube i appears 
at terminals 5. 
These phase shifters are of the constant 

capacita.ince-variable series resistance type whose 
operation is familiar to those skilled in the art. 
By means of Suitable values of capacitance and 
resistance for a given frequency, the output phase 
can be adjusted over a range of nearly 180° as 
the resistance is changed from its maximum Value 
to zero. The magnitude of output of each phase 
shifter is determined by the turns ratio of the 
output transformer. 
The regenerated or reconstructed code chair 

acters from the system of Fig. 1 are derived from 
terminals 37, one of which is connected to the 
cathode of the output coupling tube 34, whose 
grid is connected through, resistor 33 to the plate 
of tube 27 of the locking circuit. Bias for the 
grid of coupling tube 34 is obtained from a tap 
on potentiometer 39 through an input resistor 35. 
The plate of vacuum tube , 34 is connected di 
rectly to the positive terminal B-- of the source 
of plate polarizing potential. 

It should be noted at this time that the lower 
terminals of potentiometers f8, 9, 32 and 39 are 
directly connected to the negative terminal of the 
stable source of unidirectional potential, while 
the upper terminals of these potentiometers are 
directly connected to ground by means of bus 
Or common lead 87. 
An understanding of the operation of the Sys 

ten of Fig. 1 may be had by referring to Fig. 3, 
which shows a series of curves 76 to 86, inclusive, 
representing Voltage variations at various, desig 
nated points in the System of Fig. 1. Let it be 
assumed that Morse code characters are being 
transmitted and that the dot frequency is 50 dot 
cycles per second. With this assumption, the 
fundamental pulse frequency is one hundred 
pulses per second, in which case the local oscil 
lator 4, 55 will be arranged to produce sine wave 
OScillations of a frequency of one hundred cycles 
per second. The low pass filter 63, 64 and 65 will 
therefore be set at a value slightly above, the 
fundamental pulse frequency of one hundred 
pulses per Second, and should have a cut-off fre 
quency of, let us say, 150 cycles per second. Let. 
it also be assumed that the letter. R. in Morse code 
characters is being received. This letter R com 
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letter. 

6 
prises a dot, a dash and a dot. At the transmitter, 
only a short pulse will be transmitted for each 
basic unit of the signal, so that the letter R will 
be transmitted in the form of a short, pulse for 
the dot, three short spaced pulses for the dash, 
and another shortpulse for the second dot of this 

Curve or waveform 76. Shows a typical 
incoming signal for the letter Ras observed at the: 
output terminals of the combining unit 5 of Fig. 
1. for a pulse type telegraph system. The three: 
pulses, in the center constitute: the: dash of the 
letter R. A noise peak.89 is shown as appearing 
between the last two received pulses, that is, be-, 
tween the dash and the last dot. These incoming. 
received pulses represented by curve 76 are apai 
plied directly to the grid of the gastriode. 6 of 
the “reshaper,' in combination with a blocking: 
sine wave represented by curve 80. emanating 
from phase shifter 20. The combined wave or 
total. electromotive force of both the incoming 
received signal and the output of the phase shifter 
20 is represented by the waveform of curve: 81. 
This wave form has been labeled Egs, because it. 
is the voltage wave applied to the grid of tube. 6 of: 
the "reshaper.' Horizontal line 90 of wave form 
8 represents the critical cut-off potential for gas: 
tube 6 below which the tube remains in its nor. 
mal state of non-conductivity and above which 
the tube 6 fires or triggers off to reverse: the states 
of Conduction of the two gas tubes. 6 and 7. It 
Will be seen from the curve 8. that the voltage 
Wave applied to the grid of tube. 6: rises above the 
cut-off value: 90 at times... corresponding to , the 
times of the received signal pulses. Thus, the 
tube 6 will fire with the arrival of each received 
pulse to produce a rectangular or square wave: 
Output pulse represented by curve 77. The out 
put of tube 6 (as indicated by curve TT) is derived 
from the cathode of tube 6 by Way of lead 95. 

It should be noted that wave form 76 includes 
a Spurious Signal at 89; representative of a noise: 
or interference peak. This noise peak 89, how 
ever, will not cause a false-firing of tube 6 because: 
the combination thereof with the blocking elec-. 
tromotive force sine wave represented by curve: 
80 will produce a resultant whose position falls 
below the critical value, as shown in the combined: 
wave form 8f at point 89. By proper adjustment. 
of the phase and magnitude of this blocking wave': 
constituting the output of the phase shifter 20, 
the effect of most of the received noise pulses is 
eliminated. 
The firing or triggering of the “reshaper' by: 

means of the pulses applied to the grid.6, reverses: 
the States of conduction of the two gas tubes 6 and 
7. The "reshaper' circuit will be restored to its: 
Original Condition of equilibrium at a time in 
terval. Shortly after the application of an initiat 
ing pulse to the tube 6 when a pulse of positive 
polarity is applied to the grid of tube 7 by the 
phase shifter 2d. Curve 82 represents the 'wave 
form constituting the output of the phase shifter 
2 which is applied through resistor 4 to the 
grid of gas tube. The output of phase shifter 
2f fires the tube 7 and causes it to regain its nor 
mal condition of conduction soon after the arrival 
of Such signal pulse. The output of gas tube 7 is 
taken from the cathode of this tube and is rep 
resented by curve 78. The square or rectangular 
Wave obtained from gas tubes 6 and 7 and repre 
Sented by curves 77 and 18. are of opposite polar. 
ity. 
The output of the "reshaper,' 'as obtained from 

lead 95 and represented by curve: TT, is used to 
produce the regenerated-or reconstructed signals 
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äid; to salso control the synchronization of the 
local oscillator 47, 55. For this last purpose, the 
square wave pulses of curve are applied to the 
grid of amplifier tube 59 via the single Section 
low pass filter which, for the assumption of a 
fundamental pulse frequency of 100, should have 
as cut-off frequency of about 150 cycles per Sec 
ond. The resulting pulses from the output of the 
single section low pass filter which are approxi 
mately sine wave in shape, are amplified by tube 
59 and then applied to the grid of the oscillator 
feedback tube S5 along with the normal amplified 
oscilations supplied from tube 4 of the oScil 
lator... If the phase of the local oscillator, thus 
tends to advance or retard, relative to the funda 
mental pulse frequency cycle, the incoming pulses 
automatically correct it. 
Curves 8, 82 and 83 illustrate the wave forms 

of the outputs of phase shifters 20, 2 and 22, 
respectively, and their relative phases, while curve 
79 represents the wave form output of the local 
oscillator. The relative phases of the outputS 
of these phase shifters are adjusted so that their 
associated circuit perform their intended func 
tions properly. The “locking' circuit composed 
of interconnected tubes 2 and 3 Serves to re 
generate or reconstruct the incoming received 
pulses into...full length code characters. Such as 
dots, and dashes. The grid of “mark' tube 3 
has applied to it, the output of tube 6 through 
resistor 29 and represented by curve 77, combined 
With the output of phase, shifter 22 through re 
sistor. 30 and represented by Wave form 83. This 
combined wave form applied to the grid of tube 
3 is represented by curve 84, and will cause the 
tube 3 to lock into a state of conduction when 
ever its grid potential rises above the critical 
value shown by the dotted horizontal line 9 of 
curve 83. This dotted line 9 represents the cut 
off value of this tube. The tube 3 will start to 
conduct if it already is not in a State of Conduct 
tion, and if it is in a state of conduction it will 
remain locked in this condition by the application 
of a potential to the grid of this tube above the 
critical value, until such time as the 'space' tube 
27 is caused to pass current. Tube 27 has applied 
to its grid the output of gas tube through re 
sistor which has a wave form represented by 
curve 78, combined with the output of phase 
shifter, 22 through resistor 28 and which has a 
wave form, represented by the curve 83. This 
combined wave form of the voltage applied to 
the grid of the "space' tube 2 is represented by 
the curve 85. Tube 27 will take over control from 
the tube, 3 and will pass current each time the 
grid voltage Eg27 rises above the critical value 
shown by the dotted horizontal line 92 of curve 85. 
By comparing the wave forms of curves 84 and 

85, representing the voltages applied to the grids 
of tubes 2 and 3 respectively, and noting. When 
they rise above their respective critical values, 
(shown by horizontal lines 9 and 92, respectively) 
it will be seen that tubes 3 and 2 of the locking 
circuit Will produce a “mark' and “space' wave 
form as illustrated by curve 36. This curve 86 
represents the fully regenerated or reconstructed 
Wave, form for the letter R. and is actually pro 
duced as the variation in Voltage at the plate of 
tube 27. The voltage of wave form 86 is applied 
to the grid of the output tube 34 through resistor 
33 and the regenerated signal is taken from the 
cathode circuit of the coupling tube 34 by means 
of terminals 37 for subsequent utilization by a 
recorder or other suitable circuit. 

Fig. 4 illustrates an embodiment of the inven 
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tion which is more simplified than the system of 
Fig. , in employing, among other things, a more 
reliable arrangement for tripping the two-tube 
vacuum triode locking circuit. The System of 
Fig. 4 has the advantage over Fig. 1 of employing 
Only two phase shifters. Referring to Fig. 4 in 
more detail, there is shown a receiving System 00 
which represents any standard continuous Wave 
radio receiving system whose output, taken With 
positive polarity, is applied to the “reshaper' 
comprising gas triodes 104 and . This 're 
shaper' is an unbalanced trigger circuit. The 
gas triodes iO4 and are supplied with cathode 
resistors et and 2 and With plate resistors 93 
and 5, respectively. The cathode resistors. It 
and if 2 are by-passed by condensers 8 and 3, 
respectively. A commutating condenser 06 is 
connected between the plates of the tWO gaS 
tubes. The outputs of the gas tubes 4 and 0, 
taken from their cathode circuits, are applied 
directly to the plates of vacuum triodes f6 and 
A , whose grids are directly connected together. 
A portion of the output of gas tube C4 is also 
supplied to the synchronized Oscillator 39, the 
filter and auxiliary tube being here onitted. The 
“reshaper' is a form of unbalanced or unstable 
trigger circuit in which tube S4 is norinally non 
conductive and tube norinally conductive. 
Tube is will hold its state of conduction except 
When an incoming pulse fires tube 4, in which 
case the current passing conditions of the tWO 
tubes will be reversed. After a time predetermined 
by the bias setting for tube, and the constants 
of the circuit, this tube will recover conduction 
and tube 24 will again become non-conductive. 
The “reshaper” Serves to proVide rectangular or 
Square. Wave output pulses irrespective of the 
foirm of the incoming short pUrlSeS. 
The oscillator 3 is substantially the same as 

that illustrated in Fig. 1 and provides an output 
which is fed into two conventional variable phase 
Shifters 3 and 32 of the type previously de 
Scribed in connection with Fig. 2. The output 
of phase shifter 3 is supplied in Series With the 
incoming signal to the grid 4 through resistor 

2, and the output of phase shifter 32 is directed 
into a wave form distorting circuit consisting of 
vacuum triodes 33 and is interconnected as 
shown. A fixed bias is produced on tube 33 by 
means of resistors 34 and 35, and this tube is 
coupled by condenser 3 to the grid of tube 40 
which operates as a class A amplifier. The output 
of tube 48 passes through a transformer 4 
whose Secondary Winding is shunted by a poten 
tiCimeter i 32. - A taip On potentiometer | 42 feeds 
energy over lead 5 directly to the grids of both 
tubes 6 and 7. 
The Cathodes of tubes 6 and are con 

nected to circuit elements of a vacuum tube lock 
ing circuit comprising tubes 2" and 26. The 
anodes and grids of these two tubes of the lock 
ing circuit are interconnected by means of re 
Sistors 9 and 29. Grid resistors 22 and 24 
are shown connected to the grids of tubes 2 and 
26, respectively. A common cathode resistor 
23 is provided for both tubes of the locking cir 

cuit. This locking circuit is also provided with 
plate resistors 8 and 25, both of which connect 
to the positive terminal B- of a source of uni 
directional plate polarizing potential. The lock 
ing circuit has two degrees of electrical stability, 
and functions generally in the manner of the lock 
ing circuit of Fig. 1. It should be noted that 
resistor 22 is common to the cathode of tube 7 
and the grid of tube 2, and that resistor 24 is 
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common to the cathode of tube 6 and the grid 
of tube 26. The output of the locking circuit, 
taken from the plate of triode 2, is applied to a 
suitable utilization device, which may be a re 
corder, by means of a driver tube 29 whose grid is 
connected to the plate of tube 2 through a bat 
tery 27 which maintains proper bias on the grid 
of tube 29. 
The operation of Fig. 4 will now be given with 

particular reference to the series of curves 2 
f T6, inclusive, of Fig. 6. Incoming pulses, as illus 
trated by the wave form of curve 72 of Fig. 6, 
are applied to the control grid of gas tube 04, 
which produces a conduction versus time relation 
ship as shown by the wave form of curve 73. The 
conduction versus time pattern of tube 0 is given 
by the wave form of curve 74 and is the inverse 
of the Wave form of the curve 3. These curves 
3 and 74 are developed as voltages across the 

cathode resistors foil and ff2, respectively, and 
they are also applied as the anode Voltages to 
vacuum tube triodes 6 and ill, respectively. 
The oscillator 30 is maintained in Synchronism 
With the incoming signals in the same manner as 
described in connection with Fig. 1, and the Output 
of phase shifter 3 is used for noise blocking pur 
poses, also in the same manner as explained above 
in connection with Fig. 1. The output of phase 
shifter 32 is clipped or limited by the vacuum 
tube 33, which is over-biased, and this output is 
further distorted by the intentionally poor re 
sponse of transformer f4. The resultant Wave 
form obtained from potentiometer 42 and ap 
plied to the grids of tubes f 6 and by way of 
lead 5, is shown in the wave form of curve 75. 
It should be noted that this wave form is very 
peaked for the purpose of reliably and quickly 
tripping the locking circuit. 
The wave form ft 5, it should be noted, com 

prises a multiplicity of trigger pulses labeled a to i, 
inclusive, and these trigger pulses are applied 
simultaneously to the control grids of tubes "6 
and at the proper phase by virtue of the phase 
shifter unit 32. The outputs of tubes 6 and 

7 consist of similarly sharp pulses developed 
acroSS the cathode resistors 24 and 22 of the 
locking circuit. However, these output pulses, 
which become the input or tripping pulses for the 
locking circuit, do not occur simultaneously across 
both of the resistors 24 and 22 because of the 
distributed manner in which plate potential is 
supplied to triodes 6 and T by the “reshaper.' 
Since the tube if S receives plate potential only 
during the intervals indicated by the wave form 
or curve f3, it is evident that only pulses b, d, f, 
g, h of wave form 75 will be transferred on to the 
control grid of triode 26. Likewise, since tube 

is supplied with plate potential, as indicated 
by the wave form of curve 74, only pulses a, c, e 
and i of wave form 75 will be applied to the grid 
of triode 2 of the locking circuit. 
The functioning of triodes 2 and 26 is such 

that at any given instance one tube only conducts 
plate current while the other is driven to or be 
yond cut-off. A positive pulse applied to the grid 
of the non-conducting tube will “flip' or swing 
this tube into conduction and the other will be 
driven to cut-off. A positive pulse applied to the 
conducting tube will have no effect. A compari 
Son of the Wave forms of curves 3,474 and 75 
will show that tube 26 will have a conduction 
Versus time characteristic as illustrated by the 
Wave of curve 76, while tube 2 will have an in 
Verse characteristic, 
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10 
Waveform T6 is developed as the voltage varia 

tion at the plate of tube 2 and is used to drive 
the recorder or other utilization apparatus by 
means of amplifier tube 29 and represents the 
regenerated or reconstructed code signal of the 
remote transmitter. 
Fig. 5 is a modification of the Systein of Fig. 

4. The boxes of both of these figures which are 
similarly labeled contain apparatus which func 
tion similarly to those of Fig. 4, except for cer 
tain slight differences which will be pointed out 
later. 
Referring to Fig. 5 in more detail, the output 

of the receiving system 100 is supplied through 
a half wave rectifier 45 to a condenser 46, and 
also supplied directly to the oscillator 30 for 
Synchronizing purposes. The two phase shifters 
E3 and 32 are the same as those of Fig. 4, except 
that the output of phase shifter 3 is fed in 
series through the secondary Winding of trans 
former 44 to provide the desired noise blocking 
effect between impulses in the charging circuit 
of the condenser 46. The output of phase shifter 
32 is fed to the Wave form distorting circuit 
composed of vacuum tube triodes 33 and 40. 
This part of the circuit is also similar to that of 
Fig. 4, except that its output from transformer 
i4 is fed through potentiometer 42 to the grid 
of vacuum triode 47, and also through a resistor 
24 to the grid of tuber 26. The discharge circuit 

for condenser 146 is through triode 47 and re 
sistor 22. Resistor 22 is also the grid input re 
sistor for triode 2 which operates in conjunc 
tion with triode 26 as a locking circuit. The re 
mainder of the locking circuit with the driver 
tube 29 is substantially the same as that of 
Fig. 4. 
A description of the operation of the system 

of Fig. 5 follows: The incoming pulses represent 
ed by the wave form of curve 2 of Fig. 6 are 
allowed to charge condenser 46 through recti 
fier i 25, provided at the time of the incoming 
pulses the sine wave output of phase shifter 3 
is at its positive peak value. In other words, the 
positive peak of the output of phase shifter 3 
adds with the incoming pulse to provide a re 
Sultant Wave whose peak exceeds the value neces 
salty to operate rectifier 45. Shortly after the 
rrival time of each of these incoming pulses, 

the condenser is discharged through triode if 47 
through the application of a peaked pulse from 
the transformer 4. These peaked or trigger 
pulses are shown as the wave form of curve 75 
of Fig. 6. Since the disharging of condenser 46 
takes place through resistor 22, a tripping pulse 
Will be passed on to tube 2 of the locking cir 
cuit for each incoming pulse. Conduction will 
be switched each Such time from tube 26 to tube 
22 it, if the former is not already in a state of con 
duction, in which case, if it is in a state of con 
duction, it will remain so. The bias for triode 
4, while tube 26 is conducting, is obtained as 

the IR drop across resistor 22 and is sufficient 
to prevent the discharge of condenser i 46 prema 
turely. The trigger pulses of curve f3 are also 
applied to the grid of tube 26 at lesser magnitude 
than those applied to tube 2 because of the 
series resistor 24. Hence, at the periods when no 
discharge of condenser 46 takes place (no in 
coming pulses having been received), tube 26 
will be tripped by the trigger pulses and it will 
take conduction from tube 2. Reference to 
Wave form 72 and 75 of Fig. 6 reveals that con 
denser 46 will receive charges just preceding 
trigger pulses b, d, f, g, and h and will be dis 
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charged by these trigger pulses so as to trip tube 
{2 of the locking circuit or keep it tripped as 
in the case of pulses g and F. These same pulses 
b, d, f, g and h are also applied to the tube 26 
through resistor 23 but have no effect here since 
the simultaneously applied pulses at tube 2 
predominate. However, the trigger pulses a, c, 
e and i will be effective in tripping tube 26. The 
results of the above switching combinations Will 
give a conduction versus time characteristic for 
tube 2 as shown by wave form 76 of Fig. 6. 
Thus, the regenerated signal and its voltage vari 
ation is seccted from the plate of tube f26 to 
operate the recorder or other utilization device 
through the driver tube 29. Since most noise 
peaks are shorter in duration than the regular 
incoming pulses, it is preferred (in the Operation 
of the System of Fig. 5) to so adjust condenser 
(48 in size as to absorb such peaks without de 
veloping a high enough voltage to cause false 
tripping of the locking circuit. 
Wha, is claimed is: - 
1. In a pulse communication system, a receiver 

having means for collecting the incoming pulse 
signals, an electron tube trigger circuit, an audio 
frequency oscillator operating at the fundamental 
pulse frequency, means for combining the output 
of said local oscillator with the output of Said 
receiver and applying the resultant wave to said 
trigger circuit, said means including a phasing 
circuit, and means for synchronizing said oscil 
lator from said trigger circuit. 

2. In a pulse receiving system, an electron tube 
trigger circuit, a generator of oscillations operat 
ing at the fundamental pulse frequency, means 
for applying the incoming pulses and the output 
of said generator to said trigger circuit, said 
means including a phasing circuit for assuring 
that the positive peaks of output from said gen 
erator combine with the incoming pulses to pro 
duce a resultant wave form whose positive peaks 
exceed the critical value required to change the 
condition of electrical stability of Said trigger 
circuit, a locking circuit in the form of a pair of 
vacuum tubes so interconnected as to have two 
degrees of electrical stability, and individual con 
nections from the electron tube trigger circuit to 
said vacuum tubes for controlling said locking 
circuit in dependence upon the condition of elec 
trical stability of said trigger circuit. 

3. In a radio telegraph signal receiving System 
for receiving pulses representative of intelligence 
signals transmitted from a remotely located 
radio transmitter, an unbalanced trigger circuit 
having only one degree of electrical stability, said 
trigger circuit comprising first and second gase 
ous grid-controlled tubes so interconnected that 
only one of said tubes is conductive at any one 
time, said first tube being normally conductive 
and said second tube being conductive for only 
a short period after an initiating pulse is applied 
to. Said trigger circuit, a, Sime Wave oscillator Op 
erating at the fundamental pulse frequency, and 
means for combining the sine Wave output of 
said oscillator and unidirectional pulses repre 
sentative of the received pulses to control said 
trigger circuit, said means including a phasing 
circuit for assuring that the peaks of predeter 
mined polarity of the sine waves conibine in 
phase with the polarity of the unidirectional 
pulses. 

4. In a radio receiving System for receiving 
pulses of energy representative of intelligence 
signals transmitted from a remotely located radio 
transmitter, an electron tube trigger circuit of 
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application thereto of a wave of predeterrained 
polarity to change the condition of stability for 
converting the incoming pulses to rectangular 
wave pulses, a generator of sine wave oscillations 
operating at the fundamental pulse frequency, 
and means for combining said sine Wave oscilla 
tions and the incoming pulses and for applying 
the resultant wave to said tirigger circuit, Said 
means including a phasing circuit having a range 
of substantially 180° for assuring that only the 
peaks of positive polarity of said sine wave Oscil 
lations are combined in phase with the inconing 
pulses to produce resultant peaks having a value 
exceeding the critical value required to fire said 
trigger circuit. 

5. In a pulse receiving system, an electron dis 
charge device trigger circuit for converting the 
incoming pulses to rectangular Wave pulses, Said 
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trigger comprising a pair of grid-controlled gase 
ous tubes so interconnected that only one of Said 
tubes is conductive at any one time, a generator 
of sine wave oscillations operating at the funda 
mental pulse frequency, means for combining 
said sine wave oscillations and the incoining 
pulses and for applying the resultant wave to the 
grid of that tube which is normally non-cond C 
tive to thereby alter the condition of electrical 
equilibrium of said trigger circuit, and a circuit 
for applying the sine wave oscillations of Said 
generator to the grid of the normally conductive 
tube to restore the normal condition of equilib 
rium of said trigger circuit, said last circuit in 
cluding a phase shifter. 

6. In a pulse receiving system, a trigger circuit 
for converting the incoming pulses to rect3ngll 
lar wave pulses, said trigger circuit comprising 
a pair of grid-controlled gaseous tubes So inter 
connected that only one of Said tubes is conduc 
tive at any one time, a generator of Sine Wave 
oscillations operating at the fundamental pulse 
frequency, means for combining said sine Wave 
oscillations and the incoming pulses and for ap 
plying the resultant wave to the grid of that tube 
which is normally non-conductive to thereby alter 
the condition of electrical equilibrium of said 
trigger circuit, said means including a phase 
shifter for assuring that the positive peaks of 
said sine wave oscillations combine in phase with 
the incoming pulses to produce resultant Waves 
with peaks having values exceeding the critical 
value required to change the normal condition of 
equilibrium of said trigger circuit, and a circuit 
for applying the sine wave oscillations of Said 
generator to the grid of the normally conductive 
tube to restore the normal condition of equilib 
rium of said trigger circuit, said last circuit in 
cluding a phase shifter. 

7. A system as defined in claim 7, including 
another trigger circuit having two degrees of 
electrical stability, said last trigger circuit in 
cluding a pair of vacuum tubes having their grids 
and anodes interconnected so that only one vac 
tuum tube is conductive at any one time, separate 
connections from the grids of said vacuum tubes 
to the outputs of said gaseous tubes of said first 
trigger circuit, and means for Supplying the grids 
of said vacuum tubes with sine Wave oscillations 
from said generator through still another phase 
shifter. 

8. In a pulse receiving system, an unbalanced 
trigger circuit for converting the incoming pulses 
to Square Wave pulses, Said trigger comprising a 
pair of grid-controlled gaseous tubes so inter 
connected and biased as to have only one degree 



2,457,974 
13 

of electrical stability, One' of said gaseous tubes 
being normally conductive and the other tube 
normally non-conductive, a generator of OScilla 
tions of a frequency equal to the fundamental 
pulse frequency, means including a phase shifter 
for combining said oscillations with the incoming 
pulses and for applying the resultant Wave to the 
grid of the normally non-conductive tube to 
thereby alter the condition of electrical stability 
of said trigger circuit, the constants of said trig 
ger circuit being such that said trigger circuit 
restores itself to normal after a predetermined 
time interval, a pair of vacuum tubes each hav 
ing plate, grid and cathode electrodes, connec 
tions from the plates of Said vacuum tubes to 
different outputs of said gaseous tubes, whereby 
said plates, obtain at different times from said 
trigger circuit the polarizing potentials neces 
sary to enable the vacuum tubes to conduct cur 
rent, and means including a phase shifter cou 
pling the grids of said vacuum tubes in common 
to said generator. . . . . . . 

9. In a pulse receiving system, an illnbalanced 
trigger circuit for converting the incoming pulses 
to rectangular wave pulses, said trigger circuit 
comprising a pair of grid-controlled gaseous tubes 
so interconnected, and biased as to have only 
one degree of electrical stability, one of Said 
gaseous tubes being normally conductive and the 
other tube normally non-conductive, a synchro 
nized generator of Sine wave oscillations of a fre 
quency, equal to the fundamental pulse frequency, 
means including a phase shifter for combining 
said oscillations with the incoming pulses in such 
phase that the positive peaks of the sine wave 
oscillations add with incoming pulses to produce 
a resultant wave form whose peaks exceed the 
critical value required to fire said trigger circuit, 
and for applying the resultant wave to the grid 
of the normally non-conductive tube to thereby 
alter the condition of electrical stability of said 
trigger circuit, the constants of said trigger cir 
cuit being such that said trigger, restores itself 
to normal after a predetermined time interval, 
a pair of vacuum tubes each having plate, grid 
and cathode electrodes, connections from the 
plates of said vacuum tubes to different outputs 
of said gaseous tubes, whereby said plates ob 
tain at different times from said trigger circuit 
the polarizing potentials necessary to enable the E 
vacuum tubes to conduct, and means including 
a phase shifter coupliag the grids of said. Vacuuin 
tubes in common to said generator. 

10. In a pulse receiving System, a generator 
of Oscillations operating at the fundamental 
pulse frequency, a storage element, a rectifier 
coupled to said storage element, means for apply 
ing the incoming pulses to said i rectifier includ 
ing a transformer, means including said trans 
former and a phase shifter for applying said os 
cillations to said rectifier, a space discharge cir 
cuit for said storage element, and means includ 
ing a wave distorter coupling the output of said 
generator to said space discharge circuit for ap 
plying periodically recurring peaked waves to said 
discharge circuit at the frequency of said gen 
erator, and an electron tube trigger circuit 
coupled to said space discharge circuit and re 
sponsive to the flow of current therethrough. 

11. In a pulse receiving system, a synchro 
nized generator of oscillations of sine wave form 
operating at the fundamental pulse frequency, a 
storage condenser, a rectifier coupled to said 
storage condenser, means for applying both the 
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incoming, pulses and output energy from said 
generator to said rectifier, said means including 
a phase shifter for assuring... that the positive 
peaks of said oscillations additively combine With 
incoming pulses to increase the resultant rectified 
stored energy on said condenser, a discharge path 
for said condenser comprising a vacuum tube. 
having a control electrode, and a circuit for 
rendering said vacuum tube conductive shortly 
after the arrival of each incoming pulse, Said 
circuit including a phase shifter coupled to the 
output of said generator, a wave distorter whose 
input is coupled to said phase shifter and whose 
output is coupled to the control, element of said 
vacuum tube, said wave distorter altering the 
Sime Waveform of the Osciliations impressed 
thereon to a wave form having accentuated peaks 
recurring at the frequency of said generator. 

12. In a pulse type communication System 
wherein pulses are trans: litted whose time dura 
tion is shorter than that of the pulse corre 
sponding to one-half a keying cycle, a receiving 
System including signal regenerator receiver for 
rebuilding the received pulses into longer time 
duration units, said receiver comprising a local 
oscillator producing Sine Wave Oscillations Syn 
chronized by the incoming pulses and operating 
at the fundamental pulse frequency, a balanced 
electronic trigger locking circuit under control 
of both the inconaing pulses and the output of 
said oscillator, Said trigger circuit comprising a 
pair of vacuum tubes so interconnected and 
biased that when one tube passes, current the 
other tube is blocked, and vice Versa, said trigger 
circuit having two degrees of electrical stability 
and always requiring the application thereto of 
a waveform of predetermined polarity to change 
the condition of stability, and a vacuum tube 
phase shifter having a range of approxirinately 
180° located between the sine wave output of said 
as a result of Which oscillations of sine wave 
form are applied to said trigger circuit. 

13. In a pulse receiving system, an unbalanced 
trigger circuit for converting the incoming pulses 
to rectangular wave pulses, said trigger circuit 
comprising a pair of grid-controlled gaseous tubes 
so interconnected and biased as to have only. 
one degree of electrical stability, one of said 
gaseous tubes being normally conductive and 
the other tube normally non-conductive, a syn 
chronized generator of Sine. Wave oscillations of 
a frequency equal to the fundamental pulse fre 
quency, means including a phase shifter for com 
bining said oscillations with the incoming pulses 
in Such phase that the positive peaks of the sine. 
Wave oscillations add with incoming pulses to 
produce a resultant waveform whose peaks ex 
ceed the critical value required to fire said trigger 
circuit, and for applying the resultant wave to 
the grid of the normally non-conductive tube 
to thereby alter the condition of electrical sta 
bility of said trigger circuit, the constants of 
said trigger being such that said trigger circuit 
restores itself to normal after a predetermined 
time interval, a pair of vacuura tubes each haW. 
ing plate, grid and cathode electrodes, connec 
tions from the plates of said vacuum tubes to 
different outputs of said gaseous tubes, whereby 
said plates obtain at different times from said, 
circuit the polarizing potentials necessary to en 
able the vacuum tubes to conduct current, and 
a wave distorter, and means including a phase. 
shifter coupling the grids of said vacuum tubes. 
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in common to said generator, through said Wave 
distorter. 

14. In a pulse receiving System, a Synchronized 
generator of Oscillations of Sine Wave form Opera 
ting at the fundamental pulse frequency, a stor 
age condenser, a rectifier coupled to said storage 
condenser, means for applying both the incom 
ing pulses and output energy from said generator 
to said rectifier, said means including a phase 
shifter for assuring that the positive peaks of said 
oscillations additively combine With incoming 
pulses to increase the resultant rectified stored 
energy on said condenser, a discharge path for 
said condenser comprising a vacuum tube having 
a control electrode, a circuit for rendering said 
vacuum tube conductive shortly after the arrival 
of each incoming pulse, said circuit including a 
phase shifter coupled to the output of said gen 
erator, a wave distorter whose input is coupled 
to said phase shifter and whose output is coupled 
to the control element of said vacuum tube, said 
wave distorter altering the sine wave form of the 
oscillations impressed thereon to a Wave form 
having accentuated peaks recurring at the fre 
quency of said generator, an electron discharge 
device locking circuit under control of said 
vacuum tube, and recording apparatus coupled 
to an output electrode of said locking circuit. 

15. In a pulse receiving system, a generator of 
oscillations operating at the fundamental pulse 
frequency, a storage element, a rectifier coupled 
to said storage element, means for applying the 
incoming pulses to said rectifier including a 
transformer, means including said transformer 
and a phase shifter for applying Said OScillations 
to said rectifier, a space discharge circuit for said 
storage element, and means including another 
phase shifter and a wave distorter coupling the 
output of said generator to said space discharge 
circuit for applying periodically recurring peaked 
waves to said discharge circuit at the frequency 
of said generator, and an electron tube trigger 
circuit coupled to said space discharge circuit and 
responsive to the flow of current therethrough. 

16. A pulse receiving system for rebuilding the 
received pulses into longer duration units Com 
prising a rectangular wave producing pulse re 
shaper of the trigger type upon which the received 
pulses are impressed, a synchronized OScillator, 
connections for superimposing the output from 
said oscillator upon the received pulses applied 
to said reshaper, to thereby produce a resultant 
wave form whose peaks of a predetermined polar 
ity during actual reception of the incoming pulses 
exceed the critical value necessary to operate 
said reshaper, means for producing marking and 
spacing pulses from the reshaped pulses, said 
means including a balanced trigger circuit having 
two degrees of electrical stability, and connections 
for supplying the input of said balanced trigger 
circuit from the output of said reshaper under 
control of the Synchronized oscillator. 

17. In a pulse receiving system, a synchronized 
generator, a storage condenser, a rectifier coul 
pled to said storage condenser, means for apply 
ing both the incoming pulses and output energy 
from said generator to said rectifier, said means 
including a phase shifter for assuring that the 
peaks of the output waves from Said generator 
additively combine with incoming pulses to in 
crease the resultant rectified stored energy On 
said condenser, a discharge path for said con 
denser comprising a vacuum tube having a con 
trol electrode, and a circuit for rendering said 
vacuum tube conductive shortly after the arrival 
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of each incoming pulse, said circuit includinga, 
wave distorter whose input is coupled to said 
generator and whose output is Coupled to the 
control electrode of said vacuum tube, said wave 
distorter altering the wave form of the generated 
waves impressed thereon to a Wave form having 
accentuated peaks recurring at the frequency of 
said generator. 

18. In a pulse receiving System, a Synchronized 
generator of Oscillations of Sine Wave form. Oper 
ating at the fundamental pulse frequency, a Stor 
age condenser, a rectifier coupled to said storage 
condenser, means for applying both the incoming 
pulses and Output energy from Said generator to 
said rectifier, said means including a phase shifter 
for assuring that the positive peaks of said oscil 
lations additively combine. With incoming pulses 
to increase the resultant rectified Stored energy 
on said condenser, a discharge path for Said con 
denser comprising a vacuum tube having a con 
trol electrode, and a circuit for rendering said 
vacuum tube conductive shortly after the arrival 
of each incoming pulse, said circuit including a 
phase shifter coupled to the Output of Said gener 
ator, a wave distorter whose input is coupled to 
said phase shifter and whose output is coupled 
to the control element of Said vacuum tube, Said 
Wave distorter altering the sine Wave form of the 
oscillations impressed thereon to a wave form 
having accentuated peaks recurring at the fre 
quency of said generator, and means for produc 
ing marking and spacing pulses from the rectified 
energy stored on said storage condenser, said last 
means including a balanced electron di Scharge 
device trigger circuit having an input circuit 
coupled to an electrode of Said Vacuum tube. 

19. In a pulse type communication System 
wherein pulses are transmitted whose time dura 
tion is shorter than that of the pulse correspond 
ing to one-half a keying cycle, a signal regener 
ator receiver for rebuilding the received pulses 
into longer time duration units, said receiver 
comprising a local oscillator producing sine wave 
oscillations synchronized by the incoming pulses 
and operating at the fundamental pulse fre 
quency, an electronic trigger locking circuit hav 
ing two degrees of electrical stability, a wave re 
shaper coupling the output of said receiver to Said 
locking circuit, a phase shifter coupling the out 
put of said local oscillator to said locking circuit, 
whereby said locking circuit is under control of 
both said wave reshaper and the output of Said 
oscillator. , 

20. In a radio telegraph receiving System for 
receiving pulses representative of intelligence sig 
nals transmitted from a remotely located radio 
transmitter, an electron tube trigger circuit, a 
generator of sinusoidal oscillations. Operating at 
the fundamental pulse frequency, a circuit in 
cluding a low pass filter for controlling said gen 
erator from the output of said trigger circuit, and 
means for applying unidirectional pulses repre 
sentative of the received pulses and the Sine Wave 
output of said generator to Said trigger circuit, 
said means including a phasing circuit for aSSur 
ing that the positive peaks of Sine Wave output 
from said generator combine with the unidirec 
tional pulses to produce a resultant Wave form 
whose positive peaks exceed the critical value re 
quired to change the condition of electrical sta 
bility of said trigger circuit. 

WARREN. H. BLISS, 
(References on following page) 
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