
Feb. 18, 1947. D. S. BOND t; 2,415,929 
RADIO PULSE SYSTEM 

Filed Sept. 26, i942 2. Sheets-Sheet 1 
Putsas oA, a Guzar 

AG f AEPE7/7/ow. Ay/E s 

Career way 

7 PUISES southe wave 1. P4/A7/A 

F1 G. 5. AASAy space Do-y 

- l l l l l — 
w 

(G. 5a. 

| 
iG, 3E. 

AA/SAf of 

Snipen for 
Dorzald e5. Attoragi, 

Cobal. 
Cittorney 

  

  

  



Feb. 18, 1947. D. S. BOND 2,415,929 
RADIO PULSE SYSTEM 

Filed Sept. 26, 1942 2 Sheets-Sheet 2, 

1s. 4. 

FAD/O 
AACE/MAA 

f 

/ 43 44 46 
Batwo Pass. LA/MP Of 
Of OM/ £is pecoder O7A/EA? 

7A727 (WO/Caro 

Copa M/A//CA/ 
operaras Imp/ca 7'or 

Snipentor 

Dora Zd S. Bord 

attorney 

  

  

  



Patented Feb. 18, 1947 2,415,929 

UNITED STATES PATENT OFFICE 
2,415,929 

RADIO PULSE SYSTER, 

Eleon2d S. Bond, Philadelphia, Pa., assignor to 
Radio Corporation of America, a corporation of 
Belaware 

Application Septenaber 26, 1942, Seria No. 459,745 
(C. 250-8) 4. Claims. 

My invention relates to the art of radio signal. 
ing or communication and particularly to radio 
Systems wherein pulses of high peak power are 
transmitted. 
One object of the invention is to provide an 

improved means for and method of actuating an 
indicator or other apparatus at a remote point. 
Another object of the invention is to provide an 

improved means for and method of communicat 
ing with a telegraphic code. 

In a preferred embodiment of the invention ra 
dio pulses of high peak power are transmitted at 
2, regular repetition rate and in prearranged 
pulse groups. At the receiver the received pulses 
trigger a square wave generator to produce a 
square wave signal that is passed through a fil 
ter or tuned circuit to convert the signal into a 
Sine Wave current. The converted signal has 
high average power and will be produced in 
groups of sine wave cycles corresponding to the 
received groups of pulses. It may be utilized for 
Operating apparatus that is responsive only to a 
prearranged code or it may be utilized to oper 
ate a recorder in the case of telegraphic com 
In linication. 
The invention will be better understood from 

the following description taken in connection 
with the accompanying drawings in which: 

FigS. 1 and 2 are block diagrams of a transmit 
ter and a receiver, respectively, embodying the 
invention, 

Figs. 3, 3d and 3b are graphs illustrating the 
use of the invention for telegraphic communi 
cation, 

Fig. 4 is a block and circuit diagram of a re 
ceiver embodying the invention, and 

Figs. 5, 5d and 5b are graphs that are referred 
to in explaining the use of the invention for ac 
tuating apparatus in response to a prearranged 
code signal. 

Fig. 1 illustrates a transmitter for transmitting 
telegraphic signals. It comprises a pulse source 

for producing electrical pulses occurring at a 
regular repetition rate, a modulator and a 
power amplifier 2. The pulses modulate the am 
plifier 2 to drive it to substantially its maximum 
instantaneous or peak power output. A code 
keyer 3 supplies dot-dash or other communica 
tion signals to the modulator whereby the ra 
dio pulses are transmitted in corresponding dot 
dash groups or the like as shown in Fig. 3. 

Fig. 2 shows the receiver which may comprise 
a radio receiver 6. The receiver demodulates 
the incoming signals and supplies the pulses of 
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tivibrator . The multivibrator is so adjusted 
that it is triggered to go through one cycle of Op 
eration upon the application of each pulse to pro 
duce a square wave signal as showin in Fig. 3d. 
This signal is then passed through a tuned cir 
cuit 8 to convert, it to a sine wave signal, as 
shown in Fig. 3b, which may be supplied to a 
suitable signal recording device 9. 

It will be seen that the received pulses (Fig. 3) 
of low average energy content are converted to 
Sine wave signals of high average energy content 
for actuating a recording mechanism or for pro 
ducing a strong audible signal. Each dot or dash 
signal period contains a plurality of pulses, the 
nurtaber of pulses that should be included in a 
signal period depending in part upon the tran 
Sient response characteristic of the receiver. The 
proper spacing between dots and/or dashes also 
depends upon the receiver transient response. 

Fig. 4 shows the invention as applied to a re 
ceiving system that is to actuate an indicator, 
put a transmitter into operation, or operate some 
other apparatus in response to the reception of 
a prearranged code signal. This receiving sys 
tem comprises a radio receiver 3 which demodu 
lates the radio pulses and Supplies the resulting 
audio pulses to a pulse amplifier 32. The ampli 
fied pulses are supplied through coupling capaci 
tors 33 and 34 to a square wave generator 35 con 

80 prising vacuum tubes 36 and 37. 
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In this particular example the square wave 
generator 35 is of a well known type commonly 
referred to as the “scale-of-two' type. It has 
two equilibrium conditions, one when tube 3 is 
at plate current cut-off and the tube 35 is draw 
ing maximum plate current, and the other When 
tube 36 is cut off and tube 3 is drawing maxi 
nun current. A positive pulse applied simulta 
neously to both grids of tubes 36 and 3 has but 
little effect on the tube that is drawing plate cur 
rent (tube 36, for example) because its grid is 
approximately at zero potential and because the 
series grid resistor prevents appreciable current 
rise in the grid circuit; but this pulse starts the 
flow of plate current in the other tube (tube 3) 
in trigger fashion, thereby driving the first tube 
(tube 36) to plate current cut-off by virtue of 
the plate to grid coupling. 
Since square wave generators of this type are 

well known, its circuit will not be described in 
detail, but it will be noted that the plate of each 
tube is direct-current connected to the grid cir. 
cuit of the other tube through a resistor shunt 
ed by a capacitor, these resistors and shunting 

Fig. 3 to a square wave generator such as a mul- 55 capacitors being indicated at 38, 39 and 4, 42. 
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The square wave output is passed through a 

filter or turied circuit 3 to obtain a sine wave 
output which is supplied to a suitable decoder 44. 
If the correct code signal is received, the decoder 
is actuates an indicating lamp 46 or any other 
apparatus that is to be put into operation. 

It may be assumed, for example, that the de 
coder responds to the prearranged code signal 
shown in Fig. 5b. This code signal is obtained by 
the production at the transmitter of the signal 
shown in Fig. 5 by means of suitable coding ap 
paratus corresponding to the code keyer 3 (Fig. 
1). Each dash of the code signal causes a group 
of pulses to be transmitted, as shown in Fig. 5a. 
These pulses trigger the square wave generator 
35 of the receiver to produce the dashes of sine 
Wave signal supplied to the decoder 44 as indi 
cated in Fig. 5b. It may be mentioned merely 
by way of example that the repetition rate of the 
pulses may be 600 per second and each dot may 
include about 10 pulses. 
The decoder 44 and the corresponding coding 

device at the transmitter may be of any suitable 
type Such as the units sold by the RCA Mfg. Co., 
Inc., Camden, N. J., under the name "Selective 
calling System' and comprising station transmit 
ter coding equipment MI-7827 and mobile re 
ceiver decoding unit MI-7632, both described in 
the instruction book IB-33009. 

I claim as my invention: 
1. The method of transmitting code signals 

which comprises producing electrical pulses which 
have a regular repetition rate, transmitting 
groupS of said pulses, said groups forming code 
Signals, receiving said pulses and converting them 
to Signals substantially of square wave forn, coin 
verting said square wave signals to sine wave 
signals, and utilizing said sine wave signals to 
reproduce said code signals. 

2. The method of transnitting a signal con 
sisting of signal periods and signal Spaces which 
comprises transmitting a plurality of regularly 
recurring electrical pulses during each signal pe 
riod, receiving said pulses, converting said pulses 
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4. 
into a signal of Substantially square wave form, 
and converting said square Wave pulses into a sig 
na of Sine Wave form whereby said signal pe 
riods and signal spaces are reproduced at the re 
ceiver by a signal of large average power. 

3. A signal transmission system which com 
prises means for producing electrical pulses which 
have a, regular repetition rate, means for trans 
naitting Said pulses in groups which form code 
Signals, means for receiving said pulses and con 
verting them into signals Substantially of square 
Wave form, means for converting said square 
Wave signals to sine Wave currents, and means 
for utilizing Said Sine Wave currents for record 
ing said code signals. 

4. A signal transmission System which con 
prises means for producing electrical pulses 
Which have a regular repetition rate, means for 
transmitting said pulses in groups which form 
Code signals, means for receiving said pulses and 
converting then into signals substantially of 
square wave form, means for converting said 
Square Wave Signals to Sine wave currents, and 
means for utilizing said Sine Wave currents to 
actuate a device responsive to said code signals 
only. 
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