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FACSMLE SYSTEM 
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mesne assignments, to Farnsworth Television & 
Radio Corporation, Dover, Del, a corporation of 
Delaware 
Application March 27, 1935, Serial No. 13,252 

9 Claims. 
My invention relates to a system for trans 

mission of visual information at a distance and 
relates more particularly to a system designed to 
transmit facsimile. images. 
Among the objects of my invention are: To 

provide a facsimile system wherein transmission 
is satisfactory over a circuit or channel where 
the signal-to-noise ratio may be as low as 3 to 1; 
to provide a system adapted for the transmission 
and reception in black and white of line draw 
ings, handwriting, printed matter, or the like; 
to provide a system adapted for the transmission 
of printed matter and accompanying line draw 
ings en bloc. To provide a facsimile system hav 
ing minimum inertia limitations; to provide a 
facsimile System wherein enlargement or reduc 
tion may be made in the size of the reproduced 
image from that of the original field; to pro 
wide a system for the transmission of news print 
to a distant point, utilizing the lower grades of 
commercial channels, either wire or radio; to 
provide a system of facsimile having a minimum 
interference factor; to provide a facsimile sys 
tem capable of operating at high speed; to pro 
vide a facsimile system utilizing desirable char 
acteristics of a grid-controlled arc rectifier; to 
provide a facsimile system wherein amplitude 
changes during transmission have a minimum 
effect upon the received image; to provide a 
facsimile-receiving system giving a simultaneous 
recording and visual image; to provide a fac 
simile-receiving system wherein information can 
be instantly made available upon reception and 
be preserved in recorded form thereafter; to pro 
vide a facsimile system wherein a minimum 
amount of time is consumed in transmission and 
visual reception; to provide a facsimile system 
utilizing the desirable characteristics of cathode 
ray tubes; to provide a simple and efficient means 
and method of transmitting facsimile images 
over wire or radio channels; and to provide a 
preferred facsimile system utilizing at least in 
part certain desirable characteristics of any or 
all of the inventions disclosed and claimed in 
the following patents and application: 

Patent No. 
1,773,980, 

ISSued 
Philo T. Farnsworth, Aug. 26, 1930; 
Philo T. Farnsworth, 1,970,036, Aug. 14, 1934; 
Philo T. Farnsworth, 1986,330, Jan. 1, 1935; 
Philo T. Farnsworth, 2,026,374, Dec. 31, 1935; 
Philo T. Farnsworth, 2,037,711, Apr. 21, 1936; 
Farnsworth and Lubcke, 2,059,219, Nov. 3, 1936; 
Philo T. Farnsworth, 2,059,683, Nov. 3, 1936; 
Gardner and Brolly, 2,079,163, May 4, 1937; 
Philo T. Farnsworth, 2,099,846, Nov. 23, 1937; 
Robert E. Rutherford, 2,i35,149, Nov. 1, 1938; 
Philo T. Farnsworth, 2,140,284, Dec. 13, 

Serial No. Filed 
Farnsworth, 449,984, May 5, 1930; and others. 
Other objects of my invention will be apparent 

1938; 

(C. 178-6.) 
or will be specifically pointed out in the descrip 
tion forming a part of this specification, but I 
do not limit myself to the embodiment of the in 
vention herein described, as various forms may 
be adopted within the scope of the claims. 

In comparing facsimile and telephoto trans 
mission it will be found that facsimile is, in a 
number of respects, accomplished with simpler 
equipment. Defining the terms as herein used, 
telephoto transmission comprises the transmis 
sion of an original picture field and the re 
production of that field at a preferably distant 
receiving station in all its intermediate shades 
or half tones. On the other hand, facsimile 
transmission does not attempt to transmit half 
tones, but merely transmits the extreme con 
trasts of black and white. There is thus 
removed from the problem of facsimile the ne 
cessity of transmitting fine variations of am 
plitude due to closely adjacent shades in the 
original picture field. I have found that whereas 
suitable telephoto transmission requires adequate 
phase correction and a signal-to-noise ratio of 
at least 20 to 1, satisfactory facsimile trans 
mission can be carried. On Over a radio circuit 
or other channel in accordance with my present 
invention where the signal-to-noise ratio is as 
low as 3 to 1. Consequently, a less expensive 
channel can be used for facsimile and transmis 
sion can be in the form of interrupted uniform 
amplitude impulses without the necessity of am 
plitude modulation. No substantial phase or 
frequency corrections are necessary, if the radio 
circuits and equipment are designed with ordi 
nary care according to practices well known to 
the art. ... - 

For certain classes of facsimile service, as for 
example, the transmission of printed matter en 
bloc where the only detail requirement is legi 
bility of the received image, further savings can 
be effected because satisfactory results can be 
obtained with methods of, and apparatus for, 
transmission, reception and Synchronization 
much less precise and accurate than those re 
quired either in systems for telephoto transmis 
sion or television transmission. 
I have found that there are certain desirable 

characteristics inherent in the Farnsworth Sys 
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tem of electronic scanning, as exemplified, de-, 
scribed and claimed in the foregoing list of pat 
ents and application, which, when combined and 
adapted for my new purpose will produce a pre 
ferred system which is ideal for the transmis 
sion of facsimile. It is of course to be under 
stood that the actual apparatus used is subject 
to design variations according to conditions to 
be met for any particular installations, but in 
Order that the broad aspects of my invention, 
which comprises a complete system for the trans 
mission of facsimile be more fully understood, 
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2 2,819,120 
I describe herein a preferred embodiment of ap 
paratus to illustrate my invention. 
In the drawings, Figure l is a circuit, diagram 

matic and reduced to simplest terms, of a trans 
mitter arrangement for sending over a radio 
channel impulses arising from scanning news 
print or similar subject matter. 

Figure 2 is a similarly schematic diagram show 
ing the main features of a receiving set adapted 
to receive inages from the transmitter of Figure 
1 and combining the impulses received there 

... from into a visual image which may be viewed by 
an operator and/or recorded on a sensitized film 
Or paper. 
As to apparatus, my invention broadly Com 

prises a facsimile system giving a continuous 
process of transmission from tape or belt at the 
sending end, and production of corresponding 
automatically developed photographic tape 
images at the receiver; together with an in 
stantaneous visual indication of parts of the 
picture or newsprint at the receiver so produced 
that a considerable part of the picture or several 
lines of newsprint remains visible for a sufficient 
length of time so that the print may be read or 
the quality of the received picture ascertained 
without the necessity of waiting for develop 
ment. 

Referring to Figure 1 for a description of my 
preferred form of facsimile transmitter, the sub 
ject matter to be scanned is preferably in the 
form of a printed paper tape which may con 
prise one, two or more columns of news print. 
The paper is progressed preferably at uniform 
speed from a magazine not shown, by a drive 
wheel 2. The drive wheel 2 is preferably main 
tained at a uniform rate of rotation by a syn 
chronous motor f4 which in many cases may well 
be an alternating current synchronous motor op 
erating from the power mains, a similar motor 
being preferably used at the receiver station, as 
will be later described. It is well known that in 
the United States at the present time, the 
majority of central power stations maintain an 
exact frequency and many such power systems 
are interlocked throughout the country so that 
synchronous motors are, in most cases, Sufi 
ciently accurate to maintain synchronization be 
tween transmitter and receiver. If, however, 
such controlled frequencies are riot available, 
motor 4 may be controlled by tuning forks or 
similar devices as is well known in the art, and 
the receiver motor may be similarly controlled 
and synchronization maintained in any One of 
the customary methods. As this is no part of 
the instant invention, no further reference will 
be made to this portion of the apparatus. 
While it is possible to arrange the optical sys 

term at the transmitter so that images of either 
translucent or opaque subjects can be focused on 
cathode 9 of dissector tube 20, the optical sys 
tem for opaque subjects only is, for the sake of 
clarity in describing the system, shown in Figure 
1. A lamp S is positioned in front of the tape 

and the light therefrom is directed by means 
of a reflector 6 onto a picture field comprising 
a portion of the tape . . Light is reflected there 
from, passed to a lens and focused thereby on a 
photo-sensitive cathode 9 of an electronic scan 
ning device or dessector tube 20, such as that 
described and claimed in the Rutherford Patent 
No. 2,135,149, listed above, the operation of which 
is fully described and claimed in the Farnsworth 
Patent No. 1773,980 listed above. 
The path of the light into the dissector tube is 

indicated by a line. of arrows 2. The dissector 
tube 20 comprises an envelope surrounding the 
cathode 9 and is provided with a target finger 
22 having therein an aperture 23 through which 
electrons emitted from the cathode 9 may pass 
to impinge upon a collecting anode 24. The fin 
ger 22 is energized at a positive potential by 
means of an anode battery.25 and the cathode is 
grounded to the negative end of the battery 
through a battery 26. Under the impact of the 
light in the image falling on the cathode 
electrons are emitted from the photoelectric sur 
face thereof in proportion to the intensity of the 
light striking the various portions of the cathode 
and are drawn thereafter towards the finger 22, 
meanwhile being kept in parallel array by means 
of a focusing coll 27 energized by a focusing 
Source 29 under the control of a rheostat 30. 
There is, therefore, formed in space an electrical 
image, each elementary area of which corre 
sponds in electron intensity to the intensity of 
the light falling upon elementary areas of the 
cathode 9. Thus, only a certain single elemen 
tary area of the electron image will enter the 
aperture 23 in the finger, providing the electron 
image is left undisturbed. For the complete 
action of the focusing coil reference may be had 
to Farnsworth Patent No. 1986,330, listed above. 

If, however, the electron image is scanned past 
the aperture, other elementary areas of the elec 
tron image will enter the anode aperture 23 and 
fall upon the inner anode 24. Horizontal scan 
sion is accomplished by the use of a magnetic 
scanning coil 3 which is supplied with a saw 
tooth current from a scanning oscillator 32 either 
as described in the Farnsworth and Lubcke Pat 
ent No. 2,059,219, above, referred to or in other 
ways well known in the art. Thus, as the tape 

progresses, horizontal scanning takes place, 
One line following another as the tape moves 
along its course. The distance between lines will 
of course be regulated by the speed of the tape 
if and the frequency of the scanning oscillator. 
These factors are, of course, under the control 
of the cperator and may be regulated to suit at 
mospheric conditions and other requirements of 
the service. 

During scansion, electrons entering the scan 
ning aperture 23 fall upon the collecting anode 
24 to create a current which passes through the 
signal resistor 34 to cause a potential difference 
which is then applied to the grid 35 of an ampli 
fler tube 36. The output of this tube is passed 
through an output resistor 37, the tube being 
energized in the usual manner by amplifier 
Sources 39, and thence led to the grid 40 of a 
"thyratron' or a grid-controlled arc rectifer hav 
ing the usual grid condenser 40A and leak 40B. 
Such tubes are well known in the art. If sup 
plied with an alternating ancide voltage, current 
will start when the voltage on grid 40 becomes 
more positive than the critical value for break 
down, and will flow fron cathode 42 to anode 4 
thereof for the remainder of the cycle, or for 
Succeeding cycles as long as the grid is so ener 
gized. I prefer to bias the grid 40 by poten 
tionetter assembly 40C. 

I then energize the anode 43 of this rectifier 
by an oscillator 44 which may conveniently be 
an inductor alternator operating, for example, 
at two thousand cycles and two hundred and fifty 
volts, giving an output of one hundred watts. 
The output of the rectifier tube is led to a key 
ing resistor 45 and key leads 46 taken from op 
posite ends of this resistor and led to the input 
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of a radio set including an osciliator, buffer, 

amplifier, and radio-frequency amplifier, which 
radiates energy into space by means of an an 
tenna system 49. This entire radio equipment 

5 may be conventional and is shown in Figure 1 
as enclosed by the dotted line 50. It should be 
understood that the radio set as described is not 
a telephone set, but is the ordinary type of radio 
code transmitter and it may be considered that 

0 the grid-controlled rectifier, passing current from 
the oscillator 44, is merely keying the radio set 
to send out impulses of equal size and duration 
but in varying groups as determined by the en 
ergization of the grid of the rectifier tube which 

is in turn is controlled by the output of the dis 
sector tube 20. I also prefer to utilize a portion 
of the output of the scanning oscillator 32 after 
passing through a pulse amplifier 5 to energize 
the grid 40 of the rectifier tube 4 in order that 
a synchronizing signal be sent over the radio 
transmitter at the end of each scanning line. 
Thus, I provide a facsimile system wherein a 

radio code transmitter sends out impulses of equal 
size and duration, these impulses being broken 

the impulses received from a cathode ray dissec 
tor tube having a cathode receiving light from 
the field to be transmitted, and also groups of 
impulses at the end of each scanning line for the 
purpose of synchronization at the receiving end, 
although other methods of providing synchroni 
zation of the receiver such as by tuning forks 
and other methods well known to the art may be 
tilized if desired. 
It should also be noted that for best results the 

alternator frequency should be high enough to 
provide one or more impulses for the smallest 
elementary spot of light to which dissector 20 
can respond. . 
Turning to Figure 2 for a description of the 

receiving equipment, impulses radiated by the 
transmitter of Figure are received on a receiving 
antenna 52 and led to a radio receiver 54 of the 
usual type, the output from this receiver being 
led to the control grid of a receiving grid-con 
trolled rectifer tube 55. The bias of this grid 
can be adjusted by the usual potentiometer bat 
tery assembly 56. The anode 57 of this grid-con 
trolled rectifier is energized by a receiving oscilla 
tor 59 which may be, for example, an inductor 
alternator operating at 5,000 cycles. It is not 
necessary of course that the output of this re 
ceiving rectifier be as large as similar tubes used 
in the transmitter as here the power necessary to 
operate subsequent apparatus is not nearly so 
great as the power required to key the radio 
transmitter. A vacuum tube oscillator can also 
be used. . 
The potential drop across an output resistor 66 

in the anode circuit of the rectifier tube 55 is led through an output lead 6 first to energize the 
grid 2 of a visual cathode ray tube 64 and also 
to the grid 65 of a recording cathode ray tube 66 
through blocking condenser 67 and 69, respec 
tively. The grids of both Cathode ray tubes are 
biased by the usual potentiometer battery assem 
blies - O attached to the grid at one end 
through grid resistors - and at the other end 
to filament power transformers 72-72 connected 

70 to the filaments 7-4 of the respective cathode 
ray tubes. Both anodes 75-75 of the respective 
tubes are energized from the common anode 
supply 76 and each of the tubes is provided with 
a focusing coil assembly 7, in order to provide a 
sharp spot for the cathode ray beam on both the 

into groups of varying lengths in accordance with 

3 
visual cathode ray tube screen 9 and the re 
cording cathode ray tube screen 80. A portion of 
the output energy from the receiving rectifier 
tube 55 is passed through a blocking condenser 
8 to a pulse amplifier tube 82 and is used to con- 5 
trol the oscillation period of a receiving scanning 
Oscillator 84 through grid transformer 85 which 
also carries the windings 85 for the output of the 
scanning Oscillator. The output is transmitted 
through pulse leads 87 and divided between a 0 
horizontal visual tube Scanning coil 89 and a 
horizontal recording tube scanning coil 90. Thus, 
the scanning pulses, which are transmitted at the 
end of each Scanning line, are utilized to control 
the oscillation of the receiving scanning oscilla- 5 
tor so that horizontal synchronization will be 
exact. Automatic synchronization is thus ob 
tained. - c 

Positioned to receive light from the recording 
tube screene is a lens train 9 forming a portion 
of a camera case 92 enclosing a reel 93 of film or 
sensitized peper 93 which is passed over a drive 
roll 9 to intercept the light beam focused there 
on by the lens . The drive roll 94 is rotated by 
a synchronous motor 95 which, as explained 
above, may be attached to the alternating cur 
rent mains so as to maintain synchronism with 
the transmitter or may be tuning-fork controlled 
as is well known in the art. The film or paper 
passes from the camera into a developing case 96 0 
through developing chambers 9 and 98 thence to 
a dryer not shown and finally emerges in the form 
of an exposed developed and dried record O. 
I do not wish in any Way, however, to be limited 
to this particular form of recording device as 
there are many others which will suggest them 
selves to those skilled in the art in order that a 
fixed and permanent image on a record from a 
source of light be created, and the particular 
means shown is not essential to my invention. 40 

I also provide for the visual cathode ray tube 
64 a vertical scanning coil 10 supplied with im 
pulses from a visual tube scanning oscillator O2. 
I prefer to utilize a certain definite type of mate 
rial for the visual tube fluorescent screen 79, is 
preferably a screen formed from a material hav 
ing a time lag. It is well known in the art that 
printed matter can be reproduced with a mini 
nun of five scanning lines and I prefer to have 
the time lag of the monitor tube at least suff- 0 
(ciently long so that five scanning lines will appear 
On the screen at the same time so that completely 
formed printed matter will be visible. In case a 
large number of head lines or similar higher let 
ters are to be transmitted, I prefer to have the ss 
time lag of considerable length; in fact, I have 
found that thirty seconds is a proper timing 
which will encompass most of the situations 
arising in newspaper copy. I, therefore, adjust 
the frequency of the visual tube vertical scanning 
oscillator f02 to have a frequency which is con 
siderably shorter than the lag of the fluorescent 
screen, so that material appearing at the top of 
the fluorescent screen will just fade out in time 
for the next traversal of the screen. Providing a 5 
thirty-Second time lag is used, several lines of 
printing will be visible at any one time and then 
will gradually fade out to make way for the next 
few lines. With this arrangement it is possible to 
obtain by visual inspection of the visual tube 70 
fluorescent Screen 9 the transmitted information 
instantaneously if desired, with the assurance 
that a permanent record is meanwhile being made 
by the action of the recording camera photo 
graphing images appearing on the recording tubes 
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screen 80 on the film 93. This permanent rec 
ord, of course, will not be available except after 
the short interval necessary for the film or paper 
to make the trip through the developing and fix 
ing tank. It will also be obvious that the visual 
tube can be used as a monitor for the adjustment 
of the circuits for proper reception, and it is also 
within the scope of my invention that such ad 
justments as made to the visual monitor will be 
linked with adjustments of the recording tube so 
that it will not be necessary to inspect the actual 
image on the recording tube screen. 
AS mentioned above, the character of the radio 

Signal transmitted between stations is merely 
that of a series of dots which are initiated as 
impulses having a uniform amplitude. Also, by 
the use of a grid-controlled keying relay as de 
scribed, any ordinary continuous wave transmit 
ter suitable for code messages can be used for 
transmission, the only requirement being that the 
power supply source have ordinarily good regula 
tion. In fact, neither the transmitter per se nor 
the actual radio receiver need be other than or 
dinary commercial apparatus designed for code 
WOrk. 

If, during transmission, there should be varia 
tion in the amplitude of the signals due to inter 
mediate conditions so that the signal-to-noise 
ratio varies, I have found that if a signal-to 
noise ratio of 3 to 1 is obtained at the receiv 
ing end, satisfactory reproduction of the trans 
mitted images will be obtained. This is due to 
the fact that the rectifier is capable of differen 
tiating within a much smaller margin than 3 to 1. 
and I have merely selected this low value as illus 
trative, as the actual value will be dependent 
Somewhat on the design of the rectifier tube. In 
any event, the signal-to-noise ratio which can be 
effectively handled by the receiver need be only a 
safe operating value above threshold sensitivity 
of the keying relay. The grid bias is adjusted so 
that the tube will not break down under noise 
impulses, but will do so under signal impulses. 
The Speed of transmission of material in num 

ber of words per minute which can be obtained 
with the apparatus as above described is ample 
for facsimile purposes. A speed of 20,000 words 
per hour-333 words per minute-can be ob 
tained commercially in continuous operation with 
the optical, photographic and mechanical de 
vices herein described. This speed is sufficient 
for transmitting the facsimile of an eight page 
newspaper-40,000 Words-in two hours and is 
about eight times as fast as the telegraph print 
ers now widely used for news service. The above 
figures are based upon the use of existing com 
mercial transmitters, channels and receivers and 
if special equipment is substituted for these fac 
tors, a considerably greater speed can easily be 
obtained. 
The preferred embodiment of the apparatus, 

as shown and described, is designed to operate 
on a basis of 100 picture elements per printed 
character, allowing a 100 element square to in 
clude each character and the space between the 
lines below each character. For types and spac 
ings of printed lines as ordinarily used in present 
work, there will be from 5 to 7 of a possible 10 
scanning lines available for forming each letter. 
This amount of detail will be more than suff 
cient for 100 per cent legibility at the receiving 
end. 
Under these conditions, the frequency required 

for a transmission speed of 333 words per minute 
allowing an average of 5 letters and one space 

2,219,120 
for each word will be 1665 cycles per second. 
This of course, is the maximum frequency as 
the average frequency transmitted will be less 
because of the large percentage of dead space in 
the printing. The maximum frequency encoun 
tered will therefore be easily handled by the 
dissector and receiver tubes as they have no lag 
at all at any reasonable frequency and will also 
be easily handled by the grid-controlled rectifier 
tube as the frequency it is called upon to handle is 
much too low to be affected in any way by the 
deionization time of the device, 

In considering the type of material to be trans 
mitted by my preferred embodiment here shown, 
I have found that the maximum number of 
printed letters per line per unit height of let 
ters is limited only by the optical resolving power 
of the transmitting and receiving tubes. The 
maximum ratio of length of printed line to 
height of individual letters will be about 60 to 1 
in the apparatus described. This means, there 
fore, that in transmitting news print a maximum 
width of two columns can be transmitted at any 
one time. Since the process of transmission is 
continuous, however, there is nothing against 
such a procedure as it merely means that a news 
paper page at the receiver will arrive in the form 
of four strips, one following the other. These 
strips can later be assembled in the form of the 
original paper. By refocusing the lens at the 
transmitter other material such as typewriting 
may be transmitted, no other adjustments being 
necessary. Line drawings of almost any size can 
be transmitted either as a whole or in portions 
later to be assembled, the size again depending 
upon the resolving power required for the proper 
detail in the received image. 

It should be noted that, while the resolving 
power of both transmitter and receiver tubes are 
limited by their effective apertures and there 
fore control the minimum size of received ele 
ments, the optical systems associated with the 
transmitter and receiver are both adjustable and 
separately so. This means that no initial prepa 
ration of material to be transmitted need be 
made. In explanation of this feature of my in 
vention, I would like to point out that in the 
usual type of facsimile transmitter, the actual 
field scanned by the transmitter is almost in 
variably made especially for the purpose in re 
spect to its dimensions. In other words, drum 
type telephoto and fascimile apparatus such as is 
well known in the art require that the material 
to be transmitted be reduced or enlarged and 
transferred as a special print of standard dimen 
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sions which can be mounted upon the transmit 
ting drum. The received facsimile is limited to 
the dimensions of a drum and it is almost the 
invariable custom to have the transmitting and 
receiving drums of the same exact size. The 
print which is to be transmitted and the print 

60 

which is received are, therefore, both identical 
in size and it is quite often the case that the 
time factor involved in preparing the material to 
be transmitted in the form of a special print 
either reduced or enlarged is often important in 
transmitting spot news. 
My invention, however, obviates any special 

necessity for any particular size of the trans 
mitted material providing always that it is not 
too small to be handled by the equipment. 
Therefore, the tape can be an imageless tape 
upon which heterogeneous material to be trans 
mitted is attached and if the material to be 
transmitted is larger than or smaller than, within 
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the limits of the apparatus, the image desired on 
the receiving end, the optical system comprising 
the image tape f, lens. T and cathode 9 in the 
transmitter may be adjusted so that the image 
thrown upon the cathode 9 of the transmitter 
may be of the proper size irrespective of the 
size of the material itself, as long as the material 
is of high contrast and plenty of light is always 
available. 
between the screen 80 of the receiving tube 66, 
the lens 9 and the film or paper 93, thus pro 
viding a material advantage in my system, which 
is not present in the devices of the prior art. 

It should be noted that, while the transmitted 
signals are interrupted sequences, they are rec 
tified at the receiver and supplied as maximum 
and minimum voltage values to the receiving rec 
tifier. The output of this rectifier again is in 
terrupted, and preferably at a higher frequency 
than the interruption taking place at the trans 
mitter. The receiving interruptions, however, 
are not visible in the monitor tube, due to its 
Screen lag, nor on the recorded image, as the 
photosensitive surface is cumulative in response, 
and the frequency can be made sufficiently high 
to cause overlap. 

It is of course obvious that my invention is not 
to be limited to the use of a radio-frequency car 

20 

4. 

rier in space or over wire lines, and that the trans 
mission may be accomplished without departing 
from the spirit of my invention over wire lines 
or similar channels utilizing direct-current 
transmission currents modulated in accordance 
with the output of the grid-controlled arc 
rectifier & . 
I claim: 
i. In combination, a transmitter, a grid-con 

trolled arc rectifier connected to key said trans 
mitter, said rectifier being energized by an alter 
nating source, an electron image dissector, a pic 
ture field within said dissector, means within said 
dissector for creating an electron image of said 
picture field, means for moving said picture field 
uniformly along one dimension, means to move 
said electron image in another direction to pro 
duce line-by-line scansion thereby creating a 
train of picture impulses, and means for applying 
Said impulses to the grid of said rectifer to con 
trol the output thereof. 

2. The combination as in claim 1 wherein the 
picture field is moved vertically and is scanned 
horizontally. 

3. The combination as set forth in clan 1, 

A similar adjustment can be made 

the transmitter being a radio transmitter of 
high-frequency waves. 

4. The combination as set forth in claim 1, 
with means for moving a succession of picture 
fields into position for scansion. 

5. A facsimile receiving system comprising a 
receiver adapted to receive transmitted facsimile 
impulses, a cathode ray tube containing a screen 
having a relatively long time lag, a cathode ray 
tube containing a screen having a relatively 
short time lag, means for simultaneously modul 
lating the beam of both tubes in accordance with 
said impulses, means for moving the beam of the 
first tube in two dimensions to produce a visual 
picture thereon, means for moving the beam of 
the Second tube in one dimension only, and means 
for applying the light from the screen of the 
second tube to a light-sensitive surface moving 
in a direction to produce a residual pictur 
thereon. 

6. The combination as set forth in claim 5 
with means for moving said light-sensitive sur 
face in synchronism with the picture field origi 
nating said impulses. 

7. The combination as set forth in claim 5 
with means for limiting received impulses to a 
constant amplitude. 

8. A facsimile system comprising means at a 
sending station for scanning printed matter line 
for line with at least five scanning lines per line 
of printed matter, a receiving station, and a 
cathode ray type of image reconstructing de 
vice at said receiving station having an image 
viewing screen with a time lag enabling at least 
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five scanning lines to be viewed simultaneously. 
9. In combination, a transmitter, a grid-con 

trolled arc rectifier connected to key said trans 
mitter, said rectifier being energized by an alter 
nating source, a picture field, means for scan 
ning said field to produce a train of picture in 
pulses and means for applying said impulses to 
the grid of said rectifer to control the output 
thereof, Said SCanning means comprising an elec 
tron image dissector, an optical system adapted 
to project an image of said picture field into said 
electron image dissector for producing an elec 
trOn image within said electron image dissector, 
means for uniformly moving said picture field in 
One direction, and means for moving said elec 
tron image in a direction transverse to said first 
named direction. 
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