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3 Claims. (Cl. 250-8) 
This invention relates to the art of radio sig- quency energy of such ultra high frequencies at 

nalling and has for one of its objects the provi- the receiving end. 
sion of a novel method and means for receiving For a maximum rate of keying speed, it has 
and rectifying directly extremely high or ultra already been indicated that a minimum of 10 

10 consideration. For the speed of 100 words per ?lled in due to transients. The rounded end ef- 10 

second. because, when it was attempted with prior receiv 
15 ‘At the receiver for uniform legible signals it me circuits to amplify the high frequency cur- 1» 

is highly desirable to keep the shape of dots as rents‘ directly, parasitic oscillations and undue 

of dots it has been found desirable and necessary reception impossible. 
to have a minimum of 10 cycles of carrier fre- T0 obviate the foregoing di?ielllties and to pro 

20 quency per dot of keyingfrequency. For the speed vide a novel method and means whereby extreme- 2O 

25 audio range it is entirely satisfactory for code re- ampli?er especially designed to amplify eXtreme- 25 

received carrier. However, with the advent of Over the ends of thecharacters. _ 
30 highly improved automatic receivers which trace In the accompanying drawings, In Which I have 30 

signal characters upon a, tape, such as disclosed illustrated several embodiments of my invention 

35 at a speed of the order of magnitude of thousands high frequency ampli?er having a plurality of 35 
of words per minute. At the transmitter, there- ampli?cation Stages, 
fore, the keying speed would have to be corre- Figure 2 ShOWS a Simple form of receiving 
spondingly increased. Turning to facsimile and System in which the principles of my invention 
printer work even higher keying speeds are re- are applicable, 

40 quired. For television, a transmitter should be Figure 3 Shows how my invention may be ap- 40 
keyed at 100,000 cycles for a square modulation plied to a receiver having diversity in frequency, 
envelope at the receiver; and, with reference to and 

the most recent types of facsimile and television sign-re 4 mecaies *1 Tecelvmg _Sy$ten_1 Incorpo 
transmitters, carriers having a frequency of the “time. th‘? SubJect matter of my mventlon havlng 

45- order of magnitude of 20,000,000 cycles per sec- divers“? m spaqe' . . 45 
end are radiated Turning to Figure 1, in which I have shown 

Heretofore when dealing at the receiver with SFhematlcany 3‘ hlgh frequefncy amph?er espe 
such ultra high frequencies, the transmitted car 

say, to 100,000 cycles by heterodyning, and the 18,, - may be coupled to an energy col- 50 
heterodyned beat ‘energy was then detected and extremely high 
used for translation purposes. The reason for have the same frequency as the input 
such heterodyning was due, of course, to the from the ampli?er at point B by any suitable 

55 fact that it was impossible to amplify high fre- coupling device such as the electrostatically 55 
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provides a path 

shielded transformer shown. Although two 
stages have been indicated, any desired number 
may be used. . 

Input energy at A is fed through a transformer 
é, electrostatically shielded by means of shield 
E. to the input circuit 8 of the ?rst screen grid 
ampli?er tube 10. To. prevent radio frequency. 
currents from travelling directly to another stage 
or to other points through the control electrode 
lead l2, theinductance coil of tuned circuit 8 is 
grounded through a blocking condenser l4, which 

of low impedance forthe high 
‘frequency currents to ground. To further insure 
the passage to ground of‘ radio frequency cur 
rents in the lead l2, a radio frequency choke coil 
I6 is placed therein and, the potential supply 
end thereof is short circuited to-v ground for radio 
frequency currents by means of a condenser l8. 
To prevent feed back from the anode toythe 

control electrode of electron discharge device 10, 
that device is- preferably " 
having’ a’ screen grid 2% which effectively pre 
vents interelectrode feed back. As‘an added pre 
caution the s, 7 id grid is grounded for ‘radio ire 
quency currentsthrough a blockingcondenser 22 
as is-also the’ normally ungrounded side of the 
cathode 2d, through a condenser 26. - 
The output circuit 28 of tube Ill is grounded 

similarly for the-purpose of con?ning the ?ow of 
.. radio frequency currents along certain elements, 
more particularly,~each element 21, 29 of tunable 
circuit 28'is-i separately grounded for radio fre 
quency currents. ‘ ’ 
Energy from the output circuit is fed'through ' 

a blocking condenser 30 to the input side of tube 
32 similar in type to tube II). To provide a de? 
nite bias for theicontrol grid oftube 32 a resist 
ance as is connectedjin the grid circuit of tube 32, 
and is grounded for radio frequency currents 
through a blocking condenser 36 to further pre-v 
vent- the passage of radio frequency currents 
along the bias lead l2. The output circuit of tube 

' 32 contains apparatus similar to that already 

45 

50 

co‘ . . densers to, or in the anode supply lead are pro-'7 

' 701 
- compartment; 

described and- hence vneed not be‘ explained'in 
detail. ' _ Chokes 38‘and M) in the cathode energy supply 
lead 42 for the tubes are provided to- prevent the 
?ow ‘of radio frequency currents therein and 
thereby prevent setting up of interactions and 
oscillations. To further prevent the passage of 
radio frequency currents into the cathode ener 
gizing source capacities 44 are provided vwhich 
combined’ have a relatively low impedance for 
radio, frequency currents thereby e?ectively 
shunting any such currents which‘may be; pres~~ 
ent. to ground. An’ additional condenser‘ 46 

_ V v I V the energy ter 

minal of the cathode supply lead. A choke and 
a condenser 48 are connected to the screen grid 
potential lead 52, andchokes 54, '58 and con 

vided _for arsimilarrpurpose. , V 
" From the precautions described tobe taken’ in 
the construction of the radio frequency ampli-y 

,?er, it should be’ apparent as“ to means vto be used-in connection with the'recti?er to’prevent 
distortion therein. In addition, metallic shields 
should be placed about the apparatus included in 

. each stage and about each tube, and the power 
supply ?lters should be in a separate shielded 

In Figure 2 I have shown" htw'mt improved 
ampli?er'wdescribed in’ detail in connection with 
Figure i may be applied to a simple receiver sys 
tem. 'Ener'gy collected upon antenna .64 is-fed 

- supplied by a battery ‘i0, and 

of the screen grid type 

' scribed,'it should be understood tube for photographic re-_ 

{by means of ‘the a 7 
output or" ‘a generator G which gen 

2,02asco 
through the input circuit A to a radio frequency 
ampli?er E6 having a circuit of the type shown 
in Figure 1. The ampli?ed extremely high fre 
quency currents at 
directly into a bias 
matically at 58 to control a thermionic relay R. 
A typical thermionic relay for controlling an 

electrostatic high speed ink recorder is indicated. 
The anode voltage for bias rectifier tube 68 is 

the anode current 
?ows through resistance 12. The voltage drop 
across. resistance‘EZ controls tube 14, and also 
tube 82. The voltage drop across resistance’ 18 
in the anode circuit or‘ tube ‘ill controls another 
tube '80 which is paired with tube 82. 
When there is no signal voltage arriving, 

68‘is biased to» cut off the anode current, so 
there" is no voltage drop across resistance 12, 
thus allowing tubes 14 and 82 to pass an anode 
current through resistances l8 and te'respec 
tively/The voltage‘dirop acrossresistance 18 
biases-tube 89 to cuto?. Hence, with no'signal! 

no anode current 
8% and electrostatic control 

coming in,- tube 80 7 passes 
through resistance 
plate 9!] is at high positive potential. v I 
At the same time, tube-82 ispassing anode cure 

rent through’ resistance 86-, causing electrostatic 
, control plate’ 88 to‘ be at a' lower potential than 
plate 90- by the amount of the voltage drop across 
resistance 84.. This‘causes the ink jet 592' from 
nozzle 94 to be de?ected towards the more posi 
tive plate 98. ' ’ 

When there is a si 7 
it, is ampli?ed by ampli?er E8 and is fed through 

. transformer‘B-to the grid of the bias recti?er tube‘ 
68, causing an anode current to-?ow in resistance 
12. Tubes 14‘ and 827 
the anode currents, and as- there: is now no volt 
age drop across resistance 18, tube 80 is biased 
to pass an anode-current which produces a! drop 
in'voltage acrosslresi'stance 86., Plate'?’? ndw 
becomes less positive than plate 88“,7an'd the ink 
jet is de?ected towards plate 88'. ~ 
While a typical thermionic relay has been de 

that, other de 

vices, such as gaseous 
cording, or a circuit controlling the current 111 
the‘ moving coil ofra high'speed recorder could 
have ' been used.’ The thermionic relay‘ could 
also have been used to key an oscillator or“ lower 
frequency ‘suitable for transfer over a wire line 
the distant point, or it could hayebeen used to 
control a mechanical relay. 
this invention should be used with thermionic, 

. gaseous, or mechanical relays, selecting in each 
case the most suitable typerfor handling modu 
lation ‘frequencies; from slow code speeds up to 
high speed facsimile or even television. 

the output circuit B are fed’ 
recti?er shown diagram» 

nal' voltage arriving at 84, 

are then biased to cutoff. 

It is intended that» 

tube ' 

20 

30" 

In ordertoer'educe fading effects, it is desirable , 
to transmit the same signal ‘modulation on two or 
more. frequencies. My invention as applied to 
such a'system is described in Figure 3,:where at 
Fl, I utilize a radio frequency‘ ampli?en 66 tuned 
to a'irequency FL, and at F2, I utilizea second 
ampli?er 6E’ tuned toga irequency'FZ Although 
both ampli?ers FI and F2 are connected to a 
single-V'collector 64 at A, ltv'is obvious that they 
may be separately connected {or ' coupled to 
geographically spaced collectors or antennae. 

' The ampli?ed output'ot the two ampli?ers Ff “ 
and'F‘l of extremelyhighirequencies are ap= ,7 

plied to recti?er .55 and .55'Wand 
recti?ed outputs of. the recti?ers?are combined 

relay. R, which in turn keys tie 

recti?ed, The 

crates a he ” 
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quency suitable for transmission over a wire line 
I66 to a distant translator T. 
In some cases. transmission is accomplished 

quency, and a spacing wave of another frequency. 
Since these two frequencies have been found to 
fade differently, it would be possible to reduce 
the fading effect by making use of both the 
marking and spacing wave. To accomplish this 
with the arrangement of Figure 3, ampli?er FI 

wave. In this case, the recti?ers 55 and 55’ would 
have their output circuits connected differentially 
to the. relay R so that the effects of the space 
and mark waves would be cumulative on the re lay R. 

In Figure 4, I have shown my invention as ap 
plied to a diversity receiving system having 
geographically spaced collectors 64 for the pur 
pose of reducing fading effects. Energy collected 
upon each of the antennae is ampli?ed in radio 
frequency ampli?ers 66 and 66’ tuned to a fre 
quency F i and F2 which is then fed at B to full 
wave recti?ers 09 and 99'. The outputs of the 
two recti?ers are combined in a common resist 
ance I68 which is connected through a bias bat 

ed end of the resistance #68 is connected through 
a bias battery I10 to the grid I1I of tube I12, 
which tube has its energy and high potential plate 
supplied by a battery 
series with a relay R, the plate circuit being com 

I1I of tube I12 is nor 
mally so biased by battery H0 that plate current 
will ?ow under conditions when no signal is re 
ceived. In this case plate current flows through 
plate I12, ?lament 5'55, the battery I13, and re 
lay R. However, when signals are received 
through antennas 64 and 64', then after passing 
through the ampli?ers FI and F2, and recti?ers 
99 and 99' to the common point I16 due to the 
voltage drop occurring across resistance I68, the 
common point I16 becomes negative with respect 
to its previous potential, and therefore, the nor 
mal bias on grid I1I of tube I12 is overcome. It 
should be understood. however, that the cut off 
potential of tube I 12 depends upon both the volt 
age and potential of the bias battery I10 and the 
characteristics of the tube I12. The anode cur 
rent of the tube I12 is shown controlling a non 
thermionic relay R, which in turn controls trans 
lator T. 

It is to be understood that 
in Fig. 4 may include radio frequency ampli?ers 
FI and F2 tuned to diiferent frequencies. 
Although a non-thermionic relay is shown, a 

preferred arrangement, would be to use the 
scheme of Figure 4 in connection with the ther 

would be that tube I12 would normally be ad 
Justed to pass an anode current with no signal ar 
riving, as mentioned in detail above, but as soon 

ii? negative, cutting off the anode current, which 

the system shown > 

3 
is just the reverse of the operation of tube 68 
of Figure 2. 

value necessary 
anode current of tube I12 to zero, 
the thermionic relay will operate 

between two ?xed limits, corresponding to the 
conditions of normal and zero anode current in 
tube I12, respectively. 

It is obvious that more than two geographical 
ly separated antennae could be used by connect 
ing the output of the multiplicity of recti?ers td 
the common resistance I68. 
Having thus described my invention, what I 

claim is: 

l. A receiving system for extremely high fre 
quency signals of the order of 20,000,000 cycles 
per second transmitted at a plurality of frequen 
cies comprising a plurality of geographically 
spaced antennas, a radio frequency ampli?er 
coupled to each of the antennas and each tuned 
to a different one of the transmitted frequencies, 
each of said ampli?ers comprising a plurality of 

' screen grid electron dis 

to reduce the 
the output of 

?ers, circuit means including a relay to cdmbine 
the recti?ed energies, and translating means re 
sponsive to the combined energy. 

2. A receiving system for substantially elim 
inating the fading effects of signal energy in the 
order of 20,000,000 cycles and modulated at a 
frequency of substantially 2,000,000 cycles, com 

‘ ‘ of geographically spaced an 

a full wave recti?er coupled 
to each of said ampli?ers to give a substantially 
square clot formation of the modulated frequen 
cy, and means for combining the recti?ed en 
ergies of said geographically spaced antennas 
comprising a single resistance connected through 
a bias battery to the grid of an electron dis 
charge tube and a relay connected to the anode 
of said tube so as to operate a single translator. 

of 10 cycles of carrier frequency per dot of mod 
ulated frequency, comprising a plurality of 
geographically spaced antennas, a radio frequen 
cy ampli?er for each of the said antennas, a full 

to give a substantially square dot formation of 
the modulated frequency, and means for combin 
ing the modulated frequency of each full wave 
recti?er comprising a resistance 
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