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The present invention relates to a signaling 
means wherein intelligence is transmitted ac 
cording to keyed alternating current energy, and 
relates, more particularly, to a converter for such 
Systems wherein keyed alternating current of one 
frequency is utilized to key alternating current of 
another frequency. . . . - 
An object of the present invention is to im 

prove the operation of tone signal converters. 
A further object of the present invention is 

the provision of a signal converter which has a 
minimum effect on the shape of the signal op 
erated upon. . 

Still another object of the present invention is 
the provision of a tone converter in which the 
amplitude of the output signals is of substantial 
ly a constant "weight' in spite of variations in 
incoming tone level. "Weight' is the measure of 
length of actual marking intervals with relation 
to the length of balanced characters, that is, 
those in which marking and spacing intervals 
are equal. i 

A further object of the present invention is 
the provision of a high speed signal converter 
which is operable without difficult adjustments on 
different types of radio transmitters. 

In accordance with the principles of the pres 
ent invention alternating current wave energy, 
which is keyed according to signal characteristics 
to be transmitted, is amplified, then rectified, 
then limited to a uniform amplitude, any re 
maining tone frequency components are removed 
and the resultant pure signal applied to a stable 
and rapid acting amplifier system which controls 
a utilization circuit such as a radio transmitter. 
The novel features which, it is believed, are 

characteristic of , the present invention are 
pointed out with particularity in the appended 
claims. The invention will, however, be more 
completely understood by reference to the fol 
lowing detailed description which is accompanied 
by a drawing wherein transformer has a pri 
mary and a secondary winding, across the pri 
mary of which a telegraph modulated tone signal 
is applied. Across the secondary winding of 
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and, hence, will not be described in any further 
detail. The use of one stage of audio frequency 
amplification for the received tone signal reduces 
the input signal requirements to a level which 
Will always be available at a transmitting station 
in spite of variations in line transmission char 
acteristics. 

I have found that it is undesirable to use more 
than one stage of amplification because the in 
creased sensitivity would then increase the sus 
ceptibility of the converter to stray energy pick 
up of various kinds existing at a transmitting 
station. 
The primary of transformer 5 is shunt coupled 

to the output circuit of amplifier tube 3. The 
... secondary winding of transformer 5 is center 
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transformer is connected a variable level con 
trol 2 to compensate for variations in the level 
of signals applied to the input winding of the 
transformer. To the moving contact on the level 
control. 2 is connected the control electrode of 
amplifier tube 3. Amplifier tube 3 is shown in 
the drawing as being of the pentode type. Ob 
viously, any other type of amplifier tube may be 
used if desired. The connections of the electrode 
of the amplifier tube 3 are purely conventional 
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tapped and has connected across its outer ter 
minals a full wave rectifier 6, preferably of the 
dry contact type or copper oxide disc type. It 
will be noted that the center tap of the second 
ary winding of transformer 5 is not connected 
directly to ground but is connected to an ad 
justable point on resistor 8. Resistor 8 consti 
tutes, with resistors 4 and , a potential divider 
across the source of anode power supply 26. 
Thus a variable bias may be applied to the recti 
fier of Such amplitude that audio signals or noise 
below a certain level are not rectified and does 
not affect the following portions of the circuit. 
The output of rectifier 6 is connected to a resistor 
f3 constituting the input circuit of a limiter tube 
9. Limiter tube 9 is operated at substantially no 
bias and at a lows plate potential determined by 
the position of tap 9 on resistor 7. The plate 
potential is so determined that for increases of 
signal input level above a predetermined value 
no further corresponding increase in plate cur 
rent of tube 9 is obtained. Therefore, though 
the output level of the rectified signals from 
rectifier 6 may vary considerably, the signal level 
in the output circuit of tube 9 is substantially 
constant. Typical signal input values across re 
sistor 3 may vary between -25 volts for mark 
ing intervals to zero Wolts for spacing intervais. 
Since the signal appearing in the output circuit 
of tube 9 may contain some of the tone signal 
components from the input, a filter circuit (0, 
including a series inductance and a pair of 
shunt capacities 2, is provided in the plate cir 
cuit. The filter circuit f is so constituted as to 
reject the tone components of the signal. Thus 
the signal appearing across resistor 20 constitut 
ing the input circuit of control tube 5 is sub 
stantially a pure square wave varying abruptly 
between the zero potential condition of Spacing to 
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the full potential condition of the marking im 
pulses of the signal wave. The anode of control 
tube 5 is connected to an interior source of anode 
potential labeled --15V through a fairly high re 
sistance so arranged that as the tone input 
to the converter varies in accordance with the 
marking and spacing intervals, the potential on 
the plate of the control tube varies from a mark 
value of -180 volts to a space potential of zero 
volts. This voltage appears directly on the grids 
of keying tubes 24 of the radio transmitter (not 
shown). Keying tubes 24 may be so arranged in 
the transmitter circuit that when the marking 
potential of -180 volts is applied to their grids 
Substantially no current is drawn by tubes 24 and 
all of the energy of the plate supply is applied 
to the transmitter. During spacing intervais 
When substantially zero potential is applied to 
the grids of tubes 24, the current drawn by these 
tubes is sufficient to preven the application of 
plate potential to the operative portions of the 
transmitter. This method of keying is well 
known in the art and does not constitute a part 
of the present invention. It will, therefore, not 
be more fully described here. 

it. should be noted that the entire circuit as so 
far described is, with the exception of the keyer 
tubes 24, contained within a grounded metallic 
shield denoted by reference character 25. The 
required anode' potentials for the tubes of the 
converter are supplied by an anode power supply 
26 also contained within the shield 25 to avoid 
interference pick-up. For the same reason in 
put transformer preferably is electrostatically 
shielded as indicated in the drawing. Because of 
the potential requirements of the output circuit 
of the converter, the positive terminal of the 
anode power Supply is grounded and connected 
to the shield 25, while the negative end of the 
anode power supply is at high potential with re 
Spect to the shield. 

It should be particularly noted that the placing 
of the limiter tube 9 ahead of filter a causes any 
variation in level of the signal applied to the 
filter to be of negligible proportions, even for 
a relatively large variation in audio input. This 
is desirable for the reason that if the rectified signal is applied directly to the filter the filter 
tends to change, the length of the characters, that 
is, the proportions of the marking and spacing 
intervals of the signal wave due to the filter 
causing a rounding off of ends of the signal im 
pulses with variations in input level. If the ends 
of the signals are rounded off and the level 
varies, as the clipping level of the limiter is con 
stant, the stronger the incoming tone signals 
are, the greater is the length of the marking 
characters applied to the central tubes. How 
ever, by placing the filter after the limiting tube, 
in accordance with the present invention, so as 
to make the input to the filter as nearly con 
stant amplitude as practical, despite variations 
in the, incoming tone level, the envelope of the 
intelligence characters is maintained with a sub 
stantially square wave shape, assuming that the 
incoming tone signal envelopes are square and 
have not been rounded by control line filters. 
Furthermore, it is contemplated that the filter 

to be arranged as a low pass filter having a cut 
of So arranged as to provide a maximum attenu 
ation for the second harmonic of the input tone 
frequency and preferably this attenuation should 
at all times not be less than 30 db. in order that 
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stop filter tuned to reject the tone frequency 
may be used. The filter is designed to be readily 
replaceable to take care of changes in tone fre 
quency. I have found that it is not desirable to 
use a resistance-condenser or time constant type 
of filter which is useable Over a wide frequency 
range because that type does not attenuate the 
rectified ripple frequency sufficiently without in 
troducing excessive attenuation of the desired 
signal components. Unless the rectified ripple 

, frequency is very greatly attenuated it may be 
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found that at the threshold point of the keying 
tubes 20 the ripple frequency may key the trans 
mitter. This, of course, would introduce a great 
dea of distortion into the transmitted signal but 
is overcome by using. a sharp cutting filter, such 
as the present filter . 
Whe have illustrated a particular embodi 

inent of the present invention, it should be clear 
ly untierstood that it is not limited thereto since 
many grodifications inay be made in the several 
eleinerats enployed 2nd in their arrangement and 
it is, therefore, contemplated by the appended 
claims to cover any such modifications as fall 
within the spirit and scope of the invention. 

claim: 
1. A signal converter including an input circuit 

for a keyed tone signal, means for amplifying 
said tone signal, means for rectifying said signal, 
means for so biasing said rectifying means that 
it is unaffected by input signals below a prede 
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termined value, means for limiting said rectified 
signals to a predetermined level and means fol 
lowing said limiting means, for removing tone 
components from said rectified and limited 
Signals, 

2. A signal converter including an input circuit 
for a keyed tone signal, means for rectifying said 
Signal, means for So biasing said rectifying means 
that it is unaffected by input signals below a 
predetermined value, means for limiting said rec 
tified signals to a predetermined level and means 
following said limiting means for removing tone 
components from said rectified and limited 
Signals. 

3. A signal converter including an input circuit 
for a keyed tone signal, means for rectifying said 
signal, means for so biasing said rectifying means 
that it is unaffected by input signals below a pre 
determined value, means for limiting said recti 
fied signals to a predetermined level and means 
following said limiting means for removing tone 
components from said rectified and limited sig 
nals, said last mentioned means including a re 
jection filter tuned to the frequency of Said tone. 

4. A signal converter including an input circuit 
for a keyed tone signal, means for rectifying said 
signal, means for so biasing said rectifying means 
that it is unaffected by input signals below a 
predetermined value, means for limiting said rec 
tified signals to a predetermined level and means 
following said limiting means for removing tone 
components from said rectified and limited sig 
nals, said last mentioned means including a re 
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maximum possible keying speeds may be ob 
tained. For facsimile transmission a frequency 75 

jection filter tuned to the frequency of said tone 
and a utilization circuit coupled to the output of 
Said filter. 

5. The method of transferring intelligence sig 
nals from one carrier to another which includes 
the steps of rectifying the first carrier of said 
signals, limiting the rectified signals to a prede 
termined level to remove variations in signal level, 
removing components of said first carrier from 
Said rectified and limited signals and utilizing the 
remainder to key said other carrier. 
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6. A signal converter including an input circuit 

for a carrier wave carrying intelligence signals, 
means for rectifying Said carrier to obtain said 
signals, means for limiting said rectified signals 
to a predetermined level, and means following 
said limiting means for removing carrier compo 
nents from said rectified and limited signals, said 

la 
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last mentioned means including a rejection filter . 
tuned to the frequency of said carrier and a . 
utilization circuit coupled to the output of said 
filter, said utilization circuit including a keying 
tube for modulating a second carrier by said 
signals. 

JAMES, FINCH. 
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