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This invention relates to receiving Systems for 
code signals and more particularly to apparatus 
for reducing the effects of interference when re 
ceiving code signals by radio. 
In order to reduce interference effects, such as 

random noise peaks, key clicks of Stations On 
adjacent channels, and other adverse effects, it 
is important that the received signals should be 
regenerated before application to a telegraph 
signal recorder or printer. This is preferably 
done in Such a way that a Substantially rectan 
gular wave is produced representing the mark 
ing and Spacing elements of the Signals. Var 
ious limiting devices are known in the art which 
aid in accomplishing this purpose. Insofar as I 
know, however, it is a novel technique to use in 
combination an amplitude limiter and a time 
integrator to discriminate against pulses of 
shorter duration than the signaling dots which 
are used in the composition of the code signals. 

Accordingly, it is an object of my invention to 
provide a translating circuit arrangement for 
Suppressing the effects of short pulses having 
their origin in noise and other interference ef 
fects and to feed the wanted pulses of dot and 
dash duration directing to the responsive device 
which may be used for relaying, recording or 
printing the intelligence. 

It is another object of my invention to pro 
vide an adjustable resistance-capacitance inte 
grator stage following an amplitude limiter in a 
receiving circuit for code signals, this integrator 
being so adjusted that pulses of the duration of 
a dot at the keying speed in use will build up 
sufficient voltage on the grid of an amplifier tube 
so as to unlock this stage, allowing locally gen 
erated tone voltage to go through, while pulses 
of shorter duration than the duration of a dot, 
Such as noise peaks or key clicks, since they can 
not be of greater amplitude than the signals, 
due to limiter action, do not build up sufficient 
Woltage to open the audio channel. 
. . My invention will now be described in more 
detail, reference being made to the accompany 
ing drawing, the Sole figure of which shows dia 
grammatically a preferred circuit arrangement. 

Referring to the drawing, I show therein a 
radio receiver , the intermediate frequency out 
put from which may be fed to a diode rectifier 
tube 2, wherein rectification of the intermediate 
frequency signals is obtained. The last I. F. 
amplifier transformer of the receiver is con 
nected to anode 4 of diode rectifier tube 2 by 
lead Wire 6, and by means of condenser 7 to 
cathode 5 which is grounded. (This diode is 
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usually inside the receiver.) The rectified code 
Signals which appear as negative voltages to 
ground across condenser 7 are conducted by lead 
3 to resistor 2 through which the D. C. circuit to 
ground is completed. 
The rectified signal potentials are caused to 

control one of the grids 3 in a D. C. amplifier 
tube which is of the twin triode high mu 
type. The electronic path shown in the left sec 
tion of this tube has an input circuit which in 
cludes resistors and 2 leading from the grid 
i3 to ground. This section of the tube is nor 
mally maintained in a Saturated state, but is 
biased to plate current cut-off by a rectified sig 
nal potential of Sufficient negative value applied 
to the grid 3. The cathode 4 is, therefore, 
maintained normally at such a value of negative 
bias with respect to the grid 3 as to ensure Oper 
ation at Signal amplitudes, and not by weaker 
Spurious pulses, this being accomplished by 
proper setting of a movable tap on a potentiome 
ter...f5 in the circuit between a source of negative 
Voltage 40 and ground. One end of the poten 
tionnetter 5 is connected to a tap on a second 
potentiometer 5d., which is connected between 
ground and the negative terminal of the source 
49. The use of two potentiometers 5 and 5d. 
is found advantageous for fine and coarse set 
ting of the threshold bias. 
The right hand section of tube a contains an 

independent cathode 6, a control grid it, and 
an anode 8b. The grid fi is connected by a 
resistor 9 to the anode 80 in the left hand sec 
tion of tube O. Anode potential is fed from 
Source 40 through resistors 28, 25, and 20 to the 
anode 8a in the left section of the tube 0. Re 
sistor 20, however, is common to the output cir 
cuit of the left hand section and the input cir 
cuit of the right hand section. The junction 
between resistors 20 and 25 is connected to 
ground through a potentiometer 2 i, º to a tap om 
which cathode f is connected. A resistor 26 
also connects the junction between the resistors 
25 and 38 to ground. 
The input circuit for tube 23 includes a filter 

network consisting of resistor 22 and a selected 
One of a number of capacitors 3 of different rat 
ings which may be adjustably inserted in circuit 
between resistor 22 and the cathode 24. A selec 
tor Switch 30 is used to determine which of the 
capacitors 3 shall be used in this filter. If de 
Sired, the Switch 30 may be so constructed as 
to insert. One or more of the capacitors 3 in the 
circuit. The choice of these capacitors 3 is de 
termined by the keying speed, by the operating 
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voltage exceeds, by either a relatively small or a 
large amount, the aforesaid predetermined 
amplitude, said one stage being followed by a 
first amplifier stage having an input circuit which 
includes resistance and capacitance, means for 
adjusting the value of said capacitance so as to 
integrate pulses of energy derived from the said 
One stage and thereby to differentiate between 
Such pulses as constitute intelligence signals and 
pulses caused by random noise peaks, key clicks 
and the iike, a local source of low frequency en 
ergy, and a Second amplifier stage having an 
input circuit which is subject to joint control by 
Said local Source and by the output from said 
first amplifier stage, said second amplifier being 
thus rendered responsive only to signal pulses 
representing said intelligence signals. 

2. A System in accordance with claim 1 in 
which said means for adjusting the value of the 
capacitance includes a multi-position switch 
having Selective contacts each connectable to a 
respective one of a plurality of differently rated 
capacitors. 

3. A signal translating arrangement compris 
ing two amplifier stages biased to be un-respon 
Sive to input voltages below an adjustable thresh 
old value which amplifier stages are operated to 
produce voltage pulses of equal constant ampli 
tude for input signals of all amplitudes above 
the threshold value, followed by a resistance 
capacitance integrator stage and a push-pull 
amplifier Stage in cascade in the order recited, 
means for constantly applying tone frequency 
energy to be keyed on and off in accordance with 
the marking and Spacing conditions of an incom 
ing train of code signals to said last amplifier 
stage, said first amplifier stages being operative 
to deliver substantially rectangular waves to said 
integrator stage, said integrator stage possessing 
a time constant circuit the parameters of which 
are SO chosen as to nullify the effects of random 
noise peaks, key clicks and similar interference 
the persistence of which is of shorter duration 
than that of a signaling dot, and said integrator 
stage having its output circuit coupled to the 
input side of said tone frequency amplifier stage, 
whereby the keying of said tone frequency en 
ergy is effected. 

4. A receiving circuit for discriminating be 
tween intelligence signals and noise signals, com 
prising direct current amplifier means for level 
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ing the signal wave peaks to a limiting value, a 
direct current amplifier stage having an input 
coupled to Said amplifier means and having out 
put electrodes, said last stage having a device in 
its input circuit for integrating energy pulses 
which constitute signal components derived from 
Said limiting amplifier means, such device being 
effective to dissipate the energy components of 
noise signals whenever they persist for a shorter 
time than the duration of a signaling dot, an 
other amplifier having a tone frequency source 
connected to its input circuit, and means for 
keying the output of this amplifier by the signal 
energy derived from said energy-integrating 
amplifier. 

5. A circuit arrangement for the reception and 
translation of code signals comprising a plurality 
of cascaded amplifier stages, at least one of Said 
stages being operable as a minimum input and 
maximum output amplitude limiter, a following 
stage having an energy integrating device asso 
ciated with its input circuit, said device including 
a time constant circuit at least one of the com 
ponents of which is adjustable to produce dis 
crimination between the signal dots of code re 
ception at a predetermined keying speed and 
noise pulses of shorter duration than said signal 
dots, said discrimination being thus effective to 
cause the output of said following stage to be 
Substantially noise free, a source of tone fre 
quency energy, a push-pull amplifier stage hav 
ing its input circuit subjected to push-pull con 
trol by said source, and means under control of 
code signal potentials in the output of said for 
lowing stage for keying said push-pull amplifier 
stage on and off. 
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