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My invention relates in general to the field of 
facsimile transmission and reception and more 
particularly concerns a novel method for main 
taining facsimile apparatus at remotely disposed 
stations in synchronism. 
In facsimile systems, a scanning member at the 

transmitter traverses an image and generates 
eletrical currents fluctuating in accordance with 
the lights and shades of elemental areas thereof. 
These currents are then transmitted by wire or 
radiation to a distant receiver where these cur 
rents are amplified and applied to a scanning 
member operable under the Surface of a recording 
sheet. 

It is essential that the scanning members at the 
transmitter and the receiver be operated at iden 
tical speeds and corresponding phase positions. 
Heretofore, a startstop synchronizing method was 
employed in which the transmitting scanner was 
operated at a substantially predetermined speed 
while the receiving scanner was Operated at a 
somewhat higher speed. 

Periodically, at the termination of each Scan 
ning cycle apparatus would be halted and would 
then be released upon the receipt of a Synchroniz 
ing signal generated at the transmitter. 
The transmitter synchronizing signal normally 

would be a pulse of relatively short duration 
which when received, would energize solenoidal 
means to release the scanning halting mecha 
nism. The disadvantages of the start-stop Syn 
chronizing system are well known in the facsimile 
art. It is recognized that this system has been 
the prime cause of wear in facsimile equipment. 
This wear would be the result of the periodic halt 
ing and thus jarring of the relatively large masses 
which necessarily had to be stopped. 
The start-stop system was also a severe limita 

tion to high speed facsimile Operation. Thus a 
receiver when operated in a start-stop manner, 
at relatively high speeds, would soon developme 
chanical faults which required Constant servic 
ing. Furthermore, the start-stop system de 
pended upon the fact that during the movement 
of the scanning members, these members were 
actually out of Synchronism with respect to, each 
other. 
In order to eliminate the deleterious effects of 

continuous stopping and starting of the recording. 
equipment, I propose to utilize a continuous syn 
chronizing system wherein both transmitter and 
recorder scanning members operate continuously 
at identically the same speed and in the same phase throughout the recording process. ” 

it will be evident that facsimile transmitters 

(CI. 178-69.5) 
and recorders which may be operated from the 
same alternating current power line may be oper 
ated in Synchronism with each other without the 
use of special synchronizing equipment. This, of 
course, may be accomplished by employing similar 
Synchronous driving motors at both the trans 
mitter and recorder which, when energized by 
currents from a single alternating current power 
line, would operate at equal speeds. 

o However, facsimile transmissions are not often 
between points which have available a common 
aiternating current power transmission system. 
In fact, in mobile equipment such as facsimile de 
vices adapted for aerial installations, the power 

l5 Supplies are usually of the direct current type and 
thus there is no common power supply which may 
be relied upon to effect a coordination of the 
movements of the transmitter and receiver scan 
ning members. - 

20 More specifically, my invention contemplates 
the operation of a facsimile recorder from a direct 
current power supply at a Synchronous speed 
which is determined by the speed of the fac 
simile transmitting scanner. I may operate 

25 my facsimile transmitting scanner from any 
available power supply. Should the power supply 
be of the alternating current type, then I utilize 
a synchronous motor at the transmitter to drive 
the scanning members at a corresponding speed. 

30 The picture currents generated by the scanning 
member are applied to an amplifier and are then 
caused to modulate a radio frequency carrier for 
transmission purposes. 

In addition to the picture current modulation, 
35 I may continuously modulate the radio frequency 

carrier with a synchronizing current which is a 
function of the frequency of the current driving 
the transmitting synchronous motor. This syn 
chronizing current is continuous and may, com 

40 prise a modulation at the power system frequency. 
The picture currents may themselves be a mod 

ulated audio frequency carrier in- order to pre 
clude interference between the relatively low fre 
quency synchronizing current and the picture 

45 currents. The transmitted wave which therefore 
comprises a radio frequency carrier modulated by 
a picture. current of audio frequency and by as 
synchronizing current of power frequency is then 
intercepted and detected at the receiver. 

50 Here the picture and synchronizing currents 
are separated and selectively applied to a record 
ing mechanism and to a synchronizing mecha 
nism respectively. The recording scanning mech 
anism is driven by a synchronous motor energized 

ss from a local source of electrical energy which may . 
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be in the form of a direct current battery or power 
line. In order to translate the electrical energy of 
the direct current supply to alternating currents 
of synchronous frequency, I utilize a thyratrOn 
inverting circuit which operates to convert energy 
delivered by the battery into an alternating cur 
rent suitable for driving the Scanning means. 
The frequency of the alternating current deliv 
ered by a thyratron inverter is exactly that of an 
impressed synchronizing frequency which in this 
example is the transmitted power frequency syn 
chronizing Current. 
Thus it will be evident that the Synchronous 

receiving motor drives the recording mechanism 
at synchronous speed while deriving its energy 
from a direct current power supply. Accord 
ingly the need for a start-stop mechanism has 
been eliminated entirely. 

In another modification of my continuous syn 
chronizing system, I may employ a conventional 
type of transmitter which may be Operated by a 
itself or non-synchronous motor and/or pOn alternating or direct current. A governor 
may be employed upon the transmitter motor to 
cause the operation thereof of a substantially pre 
determined rate. This motor drives the trans 
mitting scanning members which in turn gener 
ate picture currents. At the termination of each 
transmitting scanning cycle, a synchronizing 
signal for a particular frequency or amplitude 
characteristic is generated and transmitted. 
At a remotely disposed receiver, the picture and 

Synchronizing signals are detected and are applied 
to the recording and synchronizing mechanism 
respectively. The synchronizing pulses if of a 

0 

s 

20 

Y. 

by a friction clutch which is interposed between 
the drum and the motor. Upon the receipt of a Synchronizing signal, the 
halting lever will disengage the drum and permit 
the continued rotation thereof. However, as 
previously mentioned, since the driving motor is 
operating at a speed which is determined by the 
frequency of the Synchronizing pulses, the pro 
jection on the drum will arrive at the synchroniz 
ing lever just as the Synchronizing signal causes 
the removal thereof. Thus, although the syn 
chronizing lever will operate in response to re 
ceived synchronizing Signals, there will normally 
be no start-stop action and the friction clutch 
engaging the motor and the drum will not oper 
ate, It is only at the beginning of a transmission 
that the synchronizing lever operates to adjust 
the phase position of the Scanning member. Also, 
if during the transmission, an interruption should 
Occur which might cause a phase displacement, 
the synchronizing lever will immediately operate 

25 

30 

distinctive amplitude are separated from the re 
ceived signal and are impressed upon a thyratron 
inverter which operates to translate direct cur 
rent into alternating current at the frequency of . 
the incoming synchronizing signals. 
This alternating current which is therefore of 

a frequency that is a function of the speed of the 
transmitting Scanner is applied to a synchronous 

40 

4. 

motor which drives the recording scanner. - 
Again, it will be evident that the recording scan 
ner may be caused to Operate at a speed identical 
to that at the transmitter. However, it is neces 
sary in facsimile transmission to ensure that the 
transmitting and recording scanning members 
Operate at the same speed and in the exact phase. 

It is obvious that if the recording mechanism is 
operating at the same rate as the transmitting 
mechanism, the phasing operation need occur 
Only once during the transmission, or subsequent 
to any momentary interruption which may cause 
a relative phase displacement. To this end, I 
incorporate a start-stop mechanism into the re 
corder which mechanism is substantially similar 

50 

the start-stop mechanism to re-phase the Scan 
ning members. . . . . It is therefore an object of my invention to pro 
vide a facsimile transmitter and recorder which 
continuously operates in synchronism with each 
Other. Another object of my invention is to provide for 
a picture transmission System wherein a contin 
uous synchronizing current generated at the 
transmitter is transmitted with the picture sig 
nals. Still another object of my invention is to pro 
vide for a picture transmission system wherein a 
thyratron inverter is utilized at the recorder to 
translate direct current available into alternating 
current at a frequency which is a function of the 
Speed of the transmitting Scanner. 
A further object of my invention is to provide 

for a picture transmission system wherein a Series 
of transmitting Synchronizing impulses operate to 
control a thyratron inverter circuit operable to 
drive a recording motor. 

It is a further object of my invention to provide 
a facsimile recording system driven by a Syn 
chronous motor energized through a direct cur 
rent source. Still another object of my invention is to pro 
vide a facsimile recording system which contin 

i uously operates at the speed and in the same 

SS 
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to that which heretofore has been employed to 
maintain synchronism. In this system, a lever or similar member is in 
the path of a projection upon the scanning 
members. The incoming synchronizing signals 
are impressed upon electromagnetic means which 
remove the lever from the path of the drum pro 
jection, when energized. Consequently, this fac 
simile recorder will operate in the following man 
ne 
At the beginning of a transmission, should the 

transmitter and receiver drums be out of phase, 
the projection on the drum will engage the syn 
chronizing lever and preclude further rotation 
thereof. The driving motor is permitted to rotate 

65 

70 

S 

phase as the transmitter. 
Still a further object of my invention is to pro 

vide a novel combination of a continuous Syn 
chronizing system and a start-stop synchronizing 
system whereby accurate control Over the Speed 
and phase of the recording scanning members is 
obtained. . . . . These and other objects of my invention will 
now become apparent from the following descrip 
tion taken in connection with the drawings, in 
which: . 

Figure 1 is a Schematic illustration of a trans 
mitter adapted to transmit a combined picture 
signal and continuous synchronizing current. 

Figure 2 is another embodiment of a facsimile 
transmitter operable to generate and transmit 
combined picture signals and Synchronizing in-, 
pulses, - Figure 3 is a schematic diagram of a facsimile 
recorder adapted for continuous synchroniza 
tion with a corresponding transmitter. 

Figure 4 is a diagrammatic representation of 
a facsimile recorder adapted for continuous Syn 
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chronization and incorporating a start-stop 
mechanism for proper phasing thereof. 
A facsimile transmitter for combining a pic 

ture current and a continuously synchronizing 
current is diagrammatically illustrated in Fig 
ure 1 and reference is now made thereto. A 
transmitting drum f is rotatably supported and 
continuously driven by motor 2 through any 
suitable positive coupling 13. The type of motor 
utilized to drive the drum will be described 
in a later paragraph. 
An Optical scanning system. 4 is mounted upon 

a feed screw mechanism and in the well known 
manner is caused to be displaced axially with 
respect to the drum . Thus, the light spot (5 
traverses a continuous helical path about the 
Surface of the drum. 

Light reflected from the drum impinges upon 
the cathode f6 of a photoelectric cell T which 
is fixed relative to the optical system 4 and 
thus is displaced accordingly. The photoelec 
tric cell energized by battery 2 thus carries 
a current which varies in accordance with the 
lights and shades of the elemental areas of the 
picture traversed by the light spot 5. This cur 
rent in passing through resistor 22 develops a 
Corresponding voltage thereacross which is im 
pressed upon an amplifier 23. 
The frequencies of the picture currents gen 

erated may vary between 0 and a maximum 
which is normally an audio frequency. These 
currents are then caused to modulate a relative 
ly low frequency wave in a modulator 24. Thus, 
the output of an audio frequency oscillator 25. 
is impressed upon a modulator 24 tube with the 
amplified picture currents to produce a picture 
nodulated audio frequency. - 
This current may be amplified to any desired 

level and transmitted to the remote station. 
Any transmission means may of course be emi 
ployed, namely, a telephone communication line 
or a radio frequency transmitter. As illustrated, 
the picture currents are impressed upon a cir 
cuit 26 wherein they modulate a radio frequency 
carrier Which is then radiated by means of an 
tenna, 27. . 

Returning now to the source of motive power 
f2 which causes rotation of the drum and axial 
displacement of the optical scanning system, the 
motor 2 is preferably a synchronous motor en 
ergized from an alternating current supply. If 
an alternating current supply is unavailable, 
then a vibrator and storage battery may be uti 
lized in combination to generate an alternating 
current of approximately the desired frequency 
or a self-excited thyratron inverter may be em 
ployed in connection with a direct current power 
line to generate alternating currents of the de 
sired frequency. 
In any event, the speed of the drum if and 

the Scanner 4 is a function of the frequency 
of the impressed alternating current. To ob 
tain a synchronizing current which is a fune 
tion of the speed of operation of the combina 
tion of drum and optical scanning member, I 

and in accordance with a continuously applied 
alternating current of the driving motor fre 

, quency. . . 

0 

If space radiation is employed for transmis 
ision as illustrated, then the synchronizing cur 
rent may be of the same frequency as the motor 
supply current. However, if a telephone trans 
mission line is employed for interconnection 
with a distant receiver, I have found that sucin 
lines do not permit the unimpeded transmission 
of low power frequencies of the order of sixty 
cycles per second. . . 
Thus to transmit, a synchronizing current over 

a telephone line, I may utilize a harmonic of the 
power current. Thus if the fifth harmonic or 300 
cycles per second is employed, there will still be 
no interference with the picture currents. 
The transmitted wave is intercepted at a re 

ceiving circuit which may be of the form indi 
cated in Figure 3. Thus, the schematically ill 
lustrated radio frequency circuits 4 and the 
associated antenna, 42 are utilized to receive and 
demodulate the transmitted radio frequency en 

25 

30 

ergy. This energy is, as illustrated, applied to 
two parallel channels which function to sepa 
rate the components of the transmitted signal. 
Thus a parallel combination of high pass filter 
43 and low pass filter 44 are utilized to selective 
ly transmit the received picture currents and 
the received synchronizing current respectively. 
AS Schematically indicated in Figure 3, the 

high pass filter comprises, a combinaticn of se 

35 

50 

55 

placements of a scanning mechanism 65 which is 

; : through a nut which engages therewith. The 

00 

ries capacitance 45 and shunt inductance 43. 
Conversely, the low pass filter for discriminat 
ing against the impressed picture currents wiile 
permitting the unimpeded passage of the syn 
chronizing currents is represented as series in 
ductance 4 and shunt capacitance 5i. 
The picture Currents flowing out of high pass 

filter 43 are impressed upon a suitable cascade 
of amplifiers 52 to raise the signal to the record 
ing level. Following this, the signal is impressed 
upon a full wave rectifier 53 to obtain a unidi 
rectional signal which in turn is impressed be 
tween a recording stylus 54 and a conductive 
rotatable drum 55. 
As schematically illustrated in Figure 3, the 

drum 55 is driven by positive coupling to a syn 
chronous motor 56 through a gear reduction box 
5. The gear box 57 also functions to cause suit 
able rotation of shaft 6 which through the agen 
cy of Worm 62 and worm gear 63 causes the ro 
tation of feed Screw 64 as is well known in the 
art. - 

Rotation of the feed screw 64 causes axial dis 
maintained in engagement with the feed screw 
axially movable scanning member 65 supports the 
conductive stylus 54 in engagement with a sheet 
of sensitized recording paper mounted upon the 
conductive drum 55. 

therefore connect the radio frequency carrier. 
modulating circuit directly to the alternating 

... current power supply to the motor. Thus the 
transmission line 3 causes the modulation of 

... the radio frequency carrier by an alternating 
... current of a frequency equal to that driving the 
motor 12. Accordingly, the energy radiated from 
the antenna 2 comprises a radio frequency car 

... rier modulated in accordance with the lights and 
shades of the picture supported upon drum 

70 

. Thus it may be seen that rotation of motor 56 
will cause corresponding rotation of the drum 
5 while scanning stylus. 54 is displaced axially. 
The point of the stylus therefore follows a helical 
path which is similar to that of the scanning 
light beam at the transmitter as will hereinafter be explained. . . . 
The rectified currents may be impressed upon 

the rotatable conductor drum 55 in any suitable 
: manner as by a brush and slip-ring and the like. 

The type of recording paper employed will de 
termine the level of amplification reqiuired for the 
incoming picture signal and a saturable device 

3 



4. 
may be placed in circuit with the stylus to pre 
clude the combustion of the recording sheet. It 
will be understood that this invention is not lim 
ited to the conductive stylus and platen arrange 
ment illustrated, but may be employed with any 
type of transmitting and receiving . Scanning 
Systems. 
Thus the amplified picture currents obtained 

from the rectifier 53 could be impressed upon a 
lamp to vary the intensity thereof and to record 
upon a photographic or similarly sensitized film. 
The motor 56, as hereinabove mentioned, is of 
the synchronous type which as is well known will 
operate at a speed determined solely by the fre 
quency of the applied alternating currents. 
To obtain a driving current for motor 56 of 

frequency equal to that employed for driving the 
transmitter motor 2 of Figure 1, I employ a 
thyratron inverting circuit for translating di 
rect current available into this alternating cur 
rent. The thyratron may be one of Several well 
known forms. 
As illustrated in Figure 3, a parallel type in 

verter comprising two thyratron tubes T and 72 
! is employed. The direct current available for en 

ergizing motor 56 is illustrated by battery 73, the 
negative end of which is joined to the cathodes of 
the thyratron tubes 1 and 72 and the positive 
end of which is joined to the center tap 74 of the 
primary of transformer 75 through reactor 76. 
The extremities of the primary winding 75 are 
joined to the anodes of the..thyratron tubes, and 
a condenser 77 is shunted across the anodes. The 
grids of the thyratron tubes are energized from 
alternate ends of the secondary 8 of the trans 
former 82 which in turn is energized from the 
output of the low pass filter 44. 
If needed, suitable amplifying equipment may 

be placed in circuit with the output of the filter 
44 to raise the level of the synchronizing current. 
The thyratron grids are normally biased nega 
tively by the battery 83. In operation, the thyra 

O 

5 
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nating current is induced in the secondary 84 
and is in turn impressed upon the synchronous 
motor 86. - 
Further it is to be noted that the alternating 

current developed is of frequency identical With 
the synchronizing current induced within the 
transformer 8. Therefore, the synchronous 
motor 56 will rotate at a speed which corresponds 
to the speed of rotation of the drum at the 
transmitter. The thyratron inverter Will trans 
late the direct current available into alternating 
Current Of...the required frequency and thus con 
tinuous synchronization and continuous operation 
of the recording drum 55 is obtained. 
Thus the transmitter and a remotely disposed 

receiver will operate in exact continuous sy 
chronism even though the power supply utilized 
for driving the Synchronous motors is not de 
rived from the same alternating current trens 
missionline. 
A further modification of the continuous syn 

chronizing System illustrated in Figures and 3 
is illustrated in the transmitter and receiver corn 
bination of Figures 2 and 4. In Figure 2, the 
transmitter is similar to that which has been con 
ventionally used for the generation of facsimile 
signals. Thus the motor of which is preferably 
of the non-synchronous type is driven from a 
power supply which may be either direct or alter 
nating current. This motor is governed to a sub 
stantially constant speed by a centrifugal device 
which operates to open the main circuit when the 
speed exceeds a predetermined value. 

tron circuit illustrated translates the power des 
livered by battery 3 into alternating current 
which is caused to flow in the transformer sec 
ondary 84 and which thus 
chronous motor 56. - As is well known, in a gas filled triode or thyra 
tron such as 7 or 72, the grid exercises control 
over the operation of the tube only when there 5 
is no current flow therein. As soon as conduction 
is established between anode and cathode, the 
grid loses control of the space current and does . . 
not regain control until conduction ceases. 
In the circuit illustrated, the grids of the tubes ... are alternately driven positive and negative. 

energizes the syn 

The motor of through gear reduction drive O2 
positively and continuously drives transmitting 
drum 03. To this drum is secured the insge to 
be transmitted by any suitable means. 
An optical system 04 and associated photoelec 

trical cell 05 is caused to move axially with re 
spect to the drum by means of a feedscrew driven 
from the motor O in the manner similar to that 
Schematically, shown in Figure 3. Thus a light 
spot OG traces a helical path about the drum. 
The variations in light which fall upon the 

photoelectric cell are translated into correspond 
ing fluctuating electric currents which are then 
amplified by the amplifier 07 and fed to the 
audio frequency modulator with an audio 
frequency OScillation generated in OScillator 2. 
. Thus the output of the modulator 8 is an 
audio frequency current amplitude modulated in 
accordance with the lights and shades of picture 
areas. This current is then amplified by ampli 
fier 3 to a suitable level for driving the radio 

5 

When one grid is driven more positive by the 
synchronizing current induced within the transe: 
former secondary 8, its tube conducts and the 
battery 13 delivers the required current. This 
current flows through the reactor T and through 

50 

the secondary is of the output transformer aid 
thus a current 
Secondary. . . . . . . . . . . . . . 

The condenser T1 acts as a commutating device 
to extinguish the tube after conduction begins 
since normally the tube would continue to con 

is induced in the transformer 
5 

duct independently of the variations in the grid 
voltage. When the grid of the other thyratron 
is driven more positive, its tube discharges and 
a surge of current flows from battery 3 through 
the reactor 76 and through the transformer sec 
ondary 75. As will be noted, this current is in the 
direction opposite to the current which flows 
when the first tube conducts and thus an alter 

70 

frequency modulating and transmission circuits 
4. The output currents are then radiated by 

antenna -5. . Periodically at the termination of each revo 
lution of the drum fo3, a synchronizing signal is 
generated and impressed upon the transmission 

This synchronizing signal may be gen 
erated in a "manner more completely described 
in my copending application Serial No. 361480, 
filed October 17, 1940. The synchronizing signal 
is generated by utilizing a characteristic indica 
tion 6 such as a black stripe across the drum 
surface. During the period in which this black 
strip passes under the light beam of the optical 
Scanning System, the switch f is closed by 
means of Cam 2 coupled to the drum by shaft 

75 

- Closure of switch fill as described in the afore 
mentioned Copending application raises the am 
plification level of the circuit. 3 and thus the 
passage of the characteristic indication Sunder 
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the light beam O5 will cause an increase in the 
amplitude of the generated signal. The fre 
quency of the Synchronizing pulses generated in 
this manner will correspond exactly with the ans 
gular speed of the drum 03. Therefore, the sig 
nal radiated from the antenna 5 will comprise 
a radio frequency carrier modulated by a picture 
current for the major portion of each cycle, and 
modulated by an increased amplitude synchro 
nizing pulse at the termination of each scanning 
Cycle. 
As will become evident from a description of 

the receiver indicated in Figure 4, various other 
forms of synchronizing signals may be employed 
in connection with this type of system. Refer 
ring now to the receiver of Figure 4, an antenna 
40 is employed to intercept the signals radiated 
by antenna, 5 illustrated in Figure 2. The 
voltages developed therein are demodulated in 
the radio frequency circuits 4 and impressed 
upon an amplifier f42. The output of the am 
plifier 42 will comprise the combination of syn 
chronizing impulses and picture currents. , 
As illustrated, one circuit from the output of 

amplifier 42 is fed to a full wave rectifier 43, 
the output of which is impressed between the 
conductive rotatable drum 44, and a conductive 
recording stylus 45. Attached to the drum 44 
by means of shaft 46 is a cam 47 having a pro 
jection 5 which operates once during each 
drum revolution to interrupt the circuit through 
can Switch 52. 
will be obvious, precludes current flow between 
the conductive stylus 45 and the drum 44. As 
will hereinafter be explained, the projection 5f 
is arranged with respect to the drum and with 
respect to the incoming signals so that the cur 
rents are interrupted cyclically during the recep 
tion of the synchronizing signal. 
This of course prohibits the recording of the 

high level synchronizing pulse which may affect 
the recording sheet. 
Another parallel circuit from the output of am 

plifier 42 is joined to a synchronizing pulse am 
plifier and discriminating circuit 53. This cir 
cuit 53 normally may comprise a vacuum tube 
amplifier biased below cut of so as to preclude 
normal current flow unless the signal rises above 
a predetermined maximum. Since the Synchro 
nizing impulses are of particularly high level, 

Interruption of this circuit, as 

0. 

5 

20 

25 

30 

5 
pulses are rich in harmonics and thus a high 
harmonic thereof may be employed. These 
pulses are impressed between the grid and cath 
Ode of a thyratron tube 57, the grid of which 
is biased to a suitable value by means of bat 
tery 6. The inverter illustrated is known as 
a relaxation type in that a single gas filled triode 
is employed. 
As illustrated, the positive terminal of the 

main direct current Supply 54 is joined at the 
anode of the thyratron 57 through inductance 
f62 and the primary 63 of an output transform 
er 64. A series circuit of a condenser 65 and 
inductance 66 shunts the anode to the cathode 
of the gas filled tube. When the grid of the 
thyratron 57 is driven more positive with respect 
to the cathode by an incoming synchronizing 
pulse or by the positive cycle of a higher har 
monic thereof, the tube will conduct and a surge 
of current will flow in the primary 163 of trans 
former 64 and so induce a corresponding cur 
rent in the secondary 67. 
The circuit of condenser 65 and 66 acts as 

a commutator and causes the extinction of the 
thyratron 57 subsequent to the discharge there 
of. The cycle will be repeated for each cycle 
during which the grid of the tube 57 is driven 
in the positive direction. Thus the output cur 
rent will comprise an alternating current of a 
frequency which is a function of the incoming 
Synchronizing signals which is in turn a function 
of the speed of operation of the 'transmitting 
scanning mechanism and accordingly the syn 
chronous motor 55 will be maintained in con 
tinuous operation and continuous synchronism 
with respect to the corresponding drum f O3 at 
the transmitter. 
As described above, it is not only necessary 

that the recording drum be in rotational syn 
chronism with the transmitting, drum but in 

0 exact phase Synchronism therewith. The reason 

such a circuit is biased to preclude the flow of 
normal picture currents and thus the output of 
the synchronizing pulse amplifiers. 53 is merely 
a succession of Synchronizing signals. 

It is to be remembered, that any form of Syn 
chronizing signal may be employed. Thus if 
synchronizing signals of a distinctive frequency 
characteristic were transmitted, a selective filter 
would be used at the receiver to separate these 
from the picture currents and transmit them 
through the synchronizing pulse channel indi 
cated. 
The synchronizing pulses appearing in the out 

put of amplifier 53 are used to synchronize a 
thyratron inverter operating to translate a direct 
current power supply 54 at the receiver into 
alternating currents of a frequency suitable for 
driving the synchronous motor 55. If the fre 
quency of the incoming synchronizing pulses is 
relatively low as compared with the frequency 
of the desired alternating current, a frequency 
multiplier 56 may be utilized to raise the fre 
quency to that desired. 

5 
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obviously it would be easy to raise the fre 
quency since the succession of synchronizing 75 

5 

for this becomes apparent if it is recognized that 
an Overlapping exists at the transmitting image 
and at the recording sheet which is mounted 
upon the drum 44. 
Thus it is extremely important that the stylus 
45 begin to record the picture immediately foll 
lowing the overlap period on the recording drum 
44, and terminate the recording of this picture 

just prior to the passage of the paper overlap 
under the recording stylus. At the transmitter 
illustrated in Figure 2 it may be seen that the 
position of the characteristic indication f6 and 
the position of the projection on the cam 2 de 
termine the position of the synchronizing im 
pulse with respect to the overlap of the image to 
be transmitted. In fact, as indicated in the co 
pending application, above mentioned, the image 
mounting means is colored black in order that 
the synchronizing pulse be generated exactly 
during the overlap period. Consequently, to en 
sure proper phasing at the receiving circuit even. 
though I employ a continuously synchronized 
drum as regards speed of rotation, I utilize a 
novel combination of continuous synchronizing 
and a start-stop mechanism. 
As illustrated schematically in Figure 4, the 

synchronous motor 55 drives the drum 144 
through a friction clutch f which comprises a 
driving plate 72 coupled directly to the motor 
shaft 73, a driven plate 74, coupled directly to 
the drum 44 through shaft 75 and an inter 
posed layer of leather or similar frictional back 
ing fT6. , 
A spring may be used to maintain frictional 
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engagement between the three elements 2, 74 
and 76 of the clutch. A synchrorizing lever 7 
pivotally mounted by a chain 8 is normally 
biased by means of tension spring 82 so that the 
edge ' is in the path of a projection 74" on 
the driven plate 74. Accordingly, during the 

a revolution of the drum 44, the projection 74 
will engage the lever 77 to permit slipping with 
in the clutch and to hat the rotation of drum 
f 44. 
However, as indicated in Figure 4, the output 

of the synchronizing pulse amplifier also ener 
gizes a synchronizing electromagnet 83. This 
magnet when eneroized will attract the mag 
netic member 84 and cause the rotation of syn 
chronizing lever 77 about the pivot 8. This 
will remove the end 77 from the path of the 
projection 74 to permit unimpeded rotation of 
the drun. 

If at the beginning of a transmission, the Over 
lap of the drum 44 is out of phase with respect 
to the overlap of the drum 43, the synchroniz 
ing lever 77 will preclude rotation of the drum 
44 until a synchronizing signal is received to 

energize magnet 83. At this point the drum 
44 will be released to rotate under the driving 
influence of motor 55. 

However, as previously mentioned, the driving 
motor is operated through thyratron inverter 57 
which is in turn energized by a synchronous al 
ternating current. Thus rotation of drum 44 
will occur at exactly the same speed as the trans 
mitting drum f O3. Therefore, the projection 
74’ on the driven plate 74 will arrive at the 

edge T of the synchronizing lever just as the 
synchronizing signal arrives and draws the le 
ver out of the path of the driven plate. 
Due to this action, the friction clutch will not 

operate during the normal picture recording cy 
cle but will only operate if the recording drum 
44 falls out of phase with respect to the trans 
mitting drum 03. This condition may prevail 
at the beginning of a picture transmission where 
it is difficult to ascertain the exact position of 
the recording drum; also if any line or trans 
mission faults occur which tend to interrupt the 
signal and thus tend to slow down motor 55. 
Under these circumstances, the friction clutch 

will operate to maintain proper phasing of the 
transmitting drum. Although it, is possible to 
operate the drum in a start-stop phase, this will 
rarely occur since it is seldom that line faults 
will cause misphasing thereof. Therefore, the 
above described modification of facsimile trans- 5: 
mitter and recorder taken in connection with 
Figures 2 and 4 provides a system in which con 
tinuous Synchronization is obtained by the use of 
a thyratron tube which translates direct current 
into alternating current power for consumption 
by a Synchronous motor, at the synchronous de 
sired frequency. 

Furthermore, this system compensates for any 
misphasing condition which may arise at the be 
ginning of a transmission or in the course of a 
transmission. It will be evident that any form 
of synchronizing signal may be utilized for the 
type of circuit indicated in Figure 4. 

If the constant frequency continuous type of 
synchronizing signal is employed, then it will be 
necessary to combine this With the transmission 
o impulses at the end of each scanning line for 
the operation of the synchronizing magnet. By 
an amplitude discriminating means, these am 
plitude synchronizing pulses may be separated 
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from the continuous synchronizing signal and be 
applied to the electromagnet 83. 
Thus it is evident that a combination of the 

transmitters illustrated in Figures 1 and 2 and 
the recorders illustrated in Figures 3 and 4 is 
possible and that any form of synchronizing sig 
nal may be employed. Either system eliminates 
the constant wear which has normally been ex 
perienced by prior start stop Systems. The 
drums are continuously rotated and if they are 
stopped at all, it is for rephasing, which is a nec 
essary feature. 

It should be noted that the thyratron circuits 
employed are driven from a direct current source 
which is capable of delivering enough power to 
drive facsimile signalling motors. Normally the 
power rating of this type motor is of the order 
of thirty to sixty watts and as is well known, such 
power is easily handled by gas filled triodes or 
thyratrons. 
Since the specific disclosure hereinabove set 

forth relating to continuous synchronizing sys 
tems and combined start-stop and continuous 
Synchronizing Systems may be subject to con 
tinuous modification by those skilled in the art 
and still fall within the spirit and scope of my 
invention, I prefer to be bound only by the 
Scope of the appended claims. 

I claim: 
1. In a signalling System, a transmitter and a 

receiver, movable members at said receiver and 
said transmitter, means for motivating said mov 
able members at said transmitter, and means for 

35 transmitting a signal which is a function of the 
speed of said transmitter movable members, a 
direct current source of power at said receiver, 
means for receiving said transmitted signals and 
means including an electronic circuit, said re 

4. 

45 

ceived signal and said source of power for moti 
vating said receiver movable members at the 
speed of said transmitter movable members, said 
electronic circuit comprising a gaseous discharge 
tube inverter for translating said direct current 
power into alternating current. 

2. In a signalling system, a transmitter and a 
receiver, movable members at said receiver and 
said transmitter, means for motivating said mov 
able members at said transmitter, and means for 
transmitting a signal which is a function of the 
Speed of said transmitter movable members, a 
direct current source of power at said receiver, 
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means for receiving said transmitted signals and 
means including an electronic circuit, said re 
ceived signal and said source of power for moti 
vating said receiver movable members at the speed 
of Said transmitter movable members, said elec 
tronic circuit comprising a gaseous discharge 
tube inverter for translating said direct current 
power into alternating current, said inverter op 
erating in accordance with said received signal. 

3. In a picture transmission system, a transmit 
ter and a receiver, a scanning member at said 
transmitter for translating the lights and shades 

75 

of an image into correspondingly fluctuating 
image currents, means for motivating said scan 
ning members, and means for generating a syn 
chronizing current having a frequency which is 
a function of the speed of said scanning mem 
bers, means for transmitting said image cur 
rents and said Synchronizing currents, a source of 
power at said receiver, means for receiving said 
transmitted currents, a scanning member at said 
receiver for converting said received image cur 
rents into an image, means for motivating said 
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receiver scanning member including said power 
source, said received synchronizing currents and 
an electronic circuit. 

4. In a picture transmission system, a trans 
mitter and a receiver, a scanning member at said 
transmitter for translating the lights and shades 
of an image into correspondingly fluctuating image 
currents, means for continuously motivating said 
scanning members, and means for generating a 
Synchronizing current having a frequency which 
is a function of the speed of said scanning mem 
bers, means for transmitting said image currents. 
and said synchronizing currents, a direct current 
source of power at said receiver, means for re 
ceiving said transmitted currents, a scanning 
naember at said receiver for converting said re 
ceived image currents into an image, means for 
motivating said receiver scanning member in 
cluding said power source, said received synchro 
nizing currents and an electronic circuit oper- 2 
able to translate said direct current power into 

5 
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ternating current power at a frequency which 
a function of the frequency of said synchro 

nizing. . . . . G - 

5. In a picture transmission system, a transmit 
ter and a receiver, a scanning member at said 
transmitter for translating the lights and shades 
of an image into correspondingly fluctuating im 
age currents, means for continuously motivating 
Said scanning members, and means for generating 
a synchronizing current having a frequency which 
is a function of the speed of said scanning mem 
bers, means for transmitting said image currents 
and said synchronizing currents, a source of power 
at said receiver, means for receiving said trans- : 
mitted currents, a scanning member at said re 

7 
age currents, a synchronous motor for continu 
ously motivating said scanning member, a source 
of alternating current for energizing said syn 
chronous motor, means for transmitting said im 
age currents and an uninterrupted synchronizing 
current of frequency equal to said alternating cur-, 
rent, means at said receiver for receiving said 
transmitted currents, a source of power at said 
receiver, scanning members at said receiver for 
recording said image currents, means for mo 
tivating said receiver scanning members at the 
speed of said transmitting scanning members in 
cluding a synchronous motor, said receiver power 
source, said received synchronizing current and 

... a thyratron tubehaving a control grid and anode, 
said thyratron being operative to translate the 
power of said receiver power source into alter 
nating current, said received synchronizing cur 
rent being selectively impressed upon said control 
grid for determining the frequency of said alter 
nating current, said alternating current energiz y 

ing said synchronous motor. - 
8. A picture receiver comprising means for re 

ceiving transmitted image currents and uninter rupted synchronizing currents, scanning mem 
bers for recording said image currents, means 
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ceiver for converting said received image cur 
rents into an image, means for motivating said 

- receiver scanning member at the speed of said 
- transmitting scanning member, including a syn 
chronous motor, said power source, said received 
synchronizing currents and an electronic circuit 
operable to translate said direct current power 
into alternating current power of a frequency 
which is a function of the frequency of said syn 
chronizing current for energizing said synchro 
nous notor. 

6. In a picture transmission system, a trans 
mitter and a receiver, a scanning member at said 
transmitter for translating the lights and shades 
of an image into correspondingly fluctuating im 
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for motivating said scanning members compris 
ing a synchronous motor positively coupled to 
said scanning members, a direct current power 
source, a thyratron tube inverting circuit for 
translating said direct current into alternating 
current of a frequency, which is a function of said 
received synchronizing current, and means for 
selectively impressing said synchronizing currents 
upon said thyratron circuit and said picture cur 
rents upon said scanning members. 

9. A picture receiver comprising means for re 
ceiving transmitted image currents and uninter 
rupted synchronizing currents, a rotatable drum 
for carrying a recording sheet, and a recording 
scanner for traversing said sheet, a synchronous 
motor positively coupled to said drum and to said 
scanner, a direct current power source, means for 
translating said direct current power into alter 

9 nating current power comprising a thyratron tube" 
having a control grid, an anode and an anode 
circuit, said synchronous motor being coupled 
to said anode circuit, said direct current source 

age currents, a synchronous motor for continu 
ously motivating said scanning member, a source 

; of alternating current for energizing said syn 
chronous motor, means for transmitting said 
image currents and an uninterrupted synchro 

: Inizing current of frequency, equal to said, alter 
nating current, means at said receiver for receiv 
ing said transmitted currents, a source of power 
at said receiver, scanning members at said re 
ceiver for recording said image currents, means 
for motivating said receiver scanning members 
at the speed of said, transmitting scanning mem 
bers including, a synchronous motor, said receiver 
power source, said received, synchronizing cur 
rent and a thyratron tube having a central grid 
and anode, said thyratron being operative to 
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translate the power of said receiverpower source 
into alternating currents at said synchronizing 
current frequency for energizing said synchro 
Otis notor, . . . 
7. In a picture transmission system, a trans 

mitter and a receiver, a scanning member at said 
transmitter for translating the lights and shades 
of an image into correspondingly fluctuating im 5 

being in said anode circuit, said synchronizing 
currents being impressed upon said grid. 

10. A picture receiver comprising means, for 
receiving transmitted image currents and unin 
terrupted synchronizing currents, a rotatable 
drum for carrying a recording sheet, and a re 
cording scanner for traversing said sheet, a Syn 
chronous motor positively coupled to said drum. 
and to said scanner, a direct current power 
source, means for translating said direct current 
power into alternating current power comprising 
a thyratron tube having a control grid, an anode. 
and an anode circuit, said synchronous motor 
being coupled to said anode circuit, 'said direct 
current source being in said and de circuit, Said 
synchronizing currents being selectively in 
pressed upon said grid and said image currents 
being selectively impressed upon said scanner. , 

11. In a picture transmission system, a transir mitter comprising a rotatable drum for support. 
ing an image, a synchronous motor for driving 
said drum, an alternating current supply for en- . 
ergizing said synchronous motor, a scanning. . 
member cooperable with said drum for translat 
ing the lights and shades of said image into cor 
respondingly varying image currents, means for 
generating a phasing signal at the termination 
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of each drum revolution and means for transmit 
ting said image currents, said phasing signal and 
a current of the frequency of said alternating cur 
rent. 

12. In a picture transmission system, a trans 
mitter comprising a rotatable drum for Support 
ing an image, a synchronous motor for driving 
said drum, an alternating current supply for en 
ergizing said Synchronous motor, a Scanning 
member cooperable with said drum for translat 
ing the lights and shades of said image into cor 
respondingly varying image currents, means for 
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source of driving power for said second station; 
means at said first station for generating picture 
signals to be transmitted; means at said second 

O 

generating a phasing impulse of distinctive ampli 
tude at the termination of each drum revolu 
tion, and means for transmitting said image 
currents, said phasing impulse and a current of 
the frequency of said alternating current. 

13. In a signalling system; a first station hav 
ing a movable member; a remotely disposed sec 

... ond station having a movable member; a source : 
of driving, power for said first station, and a 
Source of driving power for said second station; 
means at said first station for generating picture 
signals to be transmitted; means at said second 
station for receiving said signals; a source of 
electrical energy at Said second station for oper 
atting its associated source of driving power; 
means at said first station for generating Syn 
chronizing signals which are directly controlled 
by and are a function of the speed of operation 
of said first station movable member and means 
at said second station for producing from said. 
source of electrical energy, signals of a frequency 
which is a function of said synchronizing signals 
for determining the speed of operation of said 
receive. 14. In a picture transmission System; a first 
station having a movable member; a remotely 
disposed second station having a movable mem 
ber; a source of driving power for said first sta 
tion, and a Source of driying power for Said sec 
ond station; means at said first station for gen 
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erating picture signals in accordance with the 
lights and shades of a picture to be transmitted; 
means at said second station for receiving Said 
picture signals and translating them back into 
lights and shades for recording; a source of elec 
trical energy at Said second station for operating 
its associated Source of driving power; means 
at said first station for generating synchroniz 
ing signals which are directly controlled by and 
are, a function of the speed of operation of said 
first station movable member, and a thyratron 
inverter at said second station for producing 
from said source of electrical energy, signals of a 
frequency which is a function of said synchro 
nizing signals for determining the speed of oper 
ation of Said receiver. 

15. In a signalling system; a first station hav 
ing a movable member; a remotely disposed sec 
ond station having a movable member; a source 
of driving power for said first station, and a 

station for receiving said signals; a source of 
electrical energy at said second station for oper 
atting its associated Source of driving power; 
means at said first station for generating syn 
chronizing signals which are directly controlled 
by and are a function of the speed of operation 
of said first station movable member, and means 
at Said second station for producing from Said 
source of electrical energy, Signals of a frequency 
which is a function of said synchronizing sig 
nails for determining the speed of operation of 
said receiver; means for periodically transmitting 
a phasing signal controlled by the position of 
said first station movable member, and means at 
said Second station responsive to said phasing 
signal only when said movable member thereat 
is out of phase with said first station movable 
member for bringing them into phase. 

16. In a signalling System; a first station hav 
ing a movable member; a remotely disposed sec 
Ond station having a movable member; a source 
of driving power for said first station, and a 
Source of driving power for said second station; 
means at Said first station for generating picture 
signals to be transmitted; means at said second 
station for receiving said signals; a source of 
electrical energy at said second station for op 
erating its associated source of driving power; 
means at Said first station for generating syn 
chronizing signals which are directly controlled 
by and are a function of the speed of operation 
of Said first station movable member for trans 
mitting a harmonic of said synchronizing sig 
nals; and means at said second station for pro 
ducing from said source of electrical energy, sig 
nals of a frequency which is a function of said 
Synchronizing signals for determining the speed 
of operation of said receiver. 

17. In a signalling system; a first station hav 
ing a movable member; a remotely disposed sec 
Ond station having a movable member; a source 
of driving power for said first station, and source 
of driving power for said second station; means 
at Said first station for generating picture signals 
to be transmitted; means at said second station 
for receiving said signals; a source of electrical 
energy at Said second station for operating its 
aSSociated Source of driving power; means at said 
first station for generating synchronizing signals 
which are directly controlled by and are a func 
tion of the speed of operation of said first station 
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movable member; means at said second station 
for multiplying the frequency of said received 
Synchronizing signals; and means at said second 
station for producing from said source of electri 
cal energy, signals of a frequency which is a 
function of said Synchronizing signals for de 
termining the speed of operation of said receiver. 

: FRANK R. BRICK. 


