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SYSTEM 
Austin G. Cooley, New York, and Garett Wander 
Veer Dillenback, Jr., Slingerlands, N. Y., as 
signors, by mesne assignments, to Times Tele 
photo Equipment Inc., New York, N. Y., a cor 
poration of New York 
Application July 16, 1940, Serial No. 345,700 

(C. 178-6.) 7 Claims. 
This invention relates to electro-optical sys 

tems, and more especially to systems for trans 
mitting visual representations to a distance and 
reproducing facsimiles thereof by electro-optical 
leanS. w 

A principal object of the invention relates to 
a facsimile transmission system having readily 
adjustable means for varying the speed of trans 
mission or reproduction. 
Another object relates to a system of fac 

Simile transmission of the type wherein the fac 
Simile signals are in the nature of modulated 
audio frequency carrier current, and wherein 
the Speed of the scanning equipment at the 
transmitter or at the receiver can be adjusted 
While maintaining the said carrier frequency a 
constant function of the scanning rate. 
A further feature relates to a facsimile sys 

ten employing Synchronous driving motors 
Which Will operate on the same impressed fre 
quency at tWO or more harmonically related 
speeds whereby the speed of transmission or re 
ception can be readily changed. 
A still further feature relates to the method 

of adjusting an induction motor-synchronous 
motor combination so as to facilitate attaining 
and maintaining Synchronous speed of the as 
Sociated Scanning equipment. 
A still further feature relates to the novel 

Organization, a rangement and relative location 
and interconnection of parts whereby a fac 
simile transmission system can be readily ad 
justed for different speeds of operation while 
permitting the Widest dimensional tolerances of 
the mechanical parts such as gears, motor rotors 
and the like. 
Other features and advantages not specifically 

enumerated will be apparent from the following 
detailed description and appended claims. 
In the transmission of pictures or other visual 

displays by electro-optical or facsimile transmis 
sion, it very frequently becomes advisable to 
change rapidly the scanning speed. Thus, in the 
case of transmission over telephone lines, the 
scanning speed may have to be correlated to the 
transmission characteristics of the line. We 
have found that by using at the transmitter 
a specially constructed worm wheel for driving 
the transmitting drum, it is possible to employ 
readily replaceable worm drives each having a 
predetermined thread, for producing the re 
quired speed. As is well known in facsimile 
transmission, the apparatus must be Synchro 
nized with the utmost accuracy and while it may 
be possible to design a gearing arrangement be 
tween the driving motor and Scanning drum emi 
ploying ordinary toothed gears, we have found 
that where the speed is required to be changed, 
the requisite speed is not attainable with Ordi 
nary toothed gear wheels. However, by using a 
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common worm wheel which has the teeth Spe 
cially “hobbed' or formed, it is possible to em 
ploy replaceable worms of different numbers of 
threads and still achieve the desired accuracy. 
While these interchangeable worms are primari 
ly useful at the transmitter, they may also be 
used at the receiver. 

Referring to the drawing, there is shown in 
schematic form, a facsimile transmission System 
embodying the various features of the invention. 
The transmitting drum around which the pic 
ture or other subject-matter is wrapped, is ro 
tated about its axis, from the motor through 
the Worm wheel 2 and the replaceable Worm 
drive 3 which is described in detail in applica 
tion Serial No. 261,184, filed March 11, 1939 
(U. S. Patent No. 2,212,807). A stroboscopic in 
dicator wheel 4 is also carried as a unit by the 
replaceable worm and is illuminated by the 
stroboscopic lamp 5 which may be energized by 
currents from a source whose frequency is 
known. The members 3 and 4 form a readily 
replaceable unit with the stroboscope wheel 
definitely related to the pitch of the Worm 3. 
The line feed for the illuminating optical Scan 
ning system 6 is effected by gear wheel 7 and 
gear wheel 8, the latter being fastened to the 
lead screw 9 to feed the system 6 which may 
be of any well-known construction including a 
light source and light-sensitive cell. 
Associated with the drum is any well-known 

form of optical system and light-sensitive pick 
up 6, and a modulating arrangement 0. The 
system 6 in the well-known manner includes a 
light source for illuminating the drum with an 
elemental light spot, and the reflected light en 
ergizes a light-sensitive cell in the unit 6. The 
output of cell 6 is connected to the modulating 
arrangement 0. Preferably, although not nec 
essarily, motor f drives an A. C. generator (not 
shown), for example a generator of 1800 cycle 
current which is fed to the apparatus 0 over 
the conductors f2 whereby the 1800 cycle cur 
rent is modulated in the device O in accordance 
with the intensity of the light reflected from 
each successive elemental area of the picture 
on drum . A detailed description of such mod 
ulating system is given in Patent No. 2,015,742. 
The amplified picture currents which are im 

pressed on the transmission channel 3, there 
fore, have a carrier frequency which is locked 
to the speed of drum f, since the motor which 
drives drum also drives the A. C. generator. 
Consequently, as described in said Patent No. 
2,015,742, these currents may be used to control 
the recording lamp at the receiver as well as 
to Synchronize the receiving apparatus with the 
transmitter. 
The receiver includes a rotatable drum f4 

which is mounted for rotation about its axis 
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in suitable bearings and is driven by a Worm 
wheel 5 carried by the drum shaft, which worm 
wheel is driven by a worm 6. Drum 4 is 
brought up to speed by a two-speed induction 
motor 7 having two sets of windings for the 
respective speeds. A common terminal 8 is 
provided for both windings and individual ter 
minals 9 and 20 are provided for the other 
windings, these latter terminals being selectively 
connectable to the supply line by a switch 2. 
Preferably, a variable resistance Tg is connected 
in circuit with the common terminal and the 
primary of motor ill, and a variable resistance 
28 is connected in circuit with the Secondary 
winding of motor f7, for purposes to be de 
scribed. 
When the switch 2 is in the full line position 

the motor 7 will rotate, for example at 1800 
R. P. M. which would be equivalent to 45 R. P. M. 
for the drum 4. When the Switch 2 is in the 
dotted position, the motor 7 rotates at 3600 
R. P. M. which is equivalent to 90 R. P. M. for 
the drum 4. Induction motor 7 is mechanically 
connected to the rotor 22 of a synchronous motor 
Which controls the Synchronous Speed of drum 
f4. With this arrangement, the induction motor 

brings the drum up to or near synchronous 
Speed and provides enough power to take care of 
part of the fixed load such as steady friction from 
the various bearings, Windage, etc. The remain 
ing Steady load and all load variations such as 
caused by slight Speed changes at the trans 
mitter, as Well as power supply variations, are 
taken by the synchronous motor 22. 
When the synchronism is to be controlled by 

the transmitted carrier, the stator winding 23 of 
the Synchronous motor is supplied with part of 
the received picture carrier current through a 
double-pole double-throw switch 24 when the lat 
ter is in the full-line position shown. At the 
Same time the switch 24a is closed on its left 
hand contacts and Switch 24b is open. It will be 
understood of course, that the received picture 
signals are suitably amplified in amplifiers 25, 26 
and 27, and preferably the amplifier 26 which 
feeds the Stator 23 is biased as will be described 
in detail in application Serial No. 261,184, filed 
March 11, 1939 (U. S. Patent No. 2,212,807). 
This bias is related to the resistance 28 in circuit 
With the Wound rotor of induction motor 7 as 
will also be described below so as to operate the 
motor 7 on a predetermined portion of its 
torque-speed characteristic curve. The motor T 
Will then be constrained to run at or near the 
Synchronous speed of the motor 22, the latter 
acting as a Speed control for the induction motor. 
Consequently, as the drum f4 approaches the 
synchronous speed, the motor readily falls into 
step with the received signal. 
The position of recording lamp 29 is controlled 

by the line feed screw 30 driven through worm 
wheel 3 and worm 32 from a two-speed induc 
tion motor 33 similar to motor 7. Motor 33 is 
provided with a switch 34 so as to connect in cir 
cuit either the low or high Speed Winding as de 
sired. The lamp 29 is energized from its asso 
ciated amplifier 27. 

It will be assumed for purposes of illustration, 
that in the arrangement as shown, drums and 
4 are being driven at 90 R. P. M. and that the 

generator which supplies the carrier current to 
device 0 delivers an A. C. of 1800 cycles. Under 
this assumption therefore, switches 2, 24 and 34, 
are in their full line positions whereby motors f 
and 33 rotate at 3600 R. P. M. Should it be de 
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2,268,496 
sired to change the speed of rotation of the drum 
f, the double-thread Worm and stroboscope as 
sembly 3, 4, is removed by loosening thumb nut 
35, and is replaced by a single-thread worm as 
described in detail in application Serial No. 
261,184, filed March 11, 1939 (U. S. Patent No. 
2,212,807). At the receiver, the double-thread 
worm 6 may, if desired, be also replaced by a 
Single-thread Worm. 

Instead of using a replaceable worm 6 to 
drive the receiving drum at different speeds, the 
stator 23 of the Synchronous motor can be sup 
plied With a different frequency current which 
nevertheless is related to the picture carrier, by 
moving Switch 24 to its dotted line position. In 
this case, the 1800 cycle picture signal which is 
received over line 3, energizes the stator wind 
ing 36 of an 1800 cycle synchronous motor whose 
rotor is indicated by the numeral 37. Rotor 37 
is mechanically coupled to the rotor 38 of an 
other Synchronous generator whose stator wind 
ing in indicated by the numeral 39. The syn 
chronous Speed of rotors 37 and 38, are so de 
Signed as to be multiples or harmonics of each 
other. Thus, assuming the rotor 37 is an 1800 
cycle synchronous rotor then the rotor 38 may 
be a 900 cycle Synchronous rotor in which event 
a 900 cycle signal is supplied through switch 34 
and amplifier 26 to winding 23. The synchronous 
motor 22, 23, is designed so that it can operate 
Synchronously at two different speeds, for exam 
ple, 900 R. P. M. or 1800 R. P. M. or any harmonic 
thereof. At the same time, switch 24 was oper 
ated to its dotted line position, switch 2f was like 
Wise Operated to its dotted line position causing 
motor 7 to run at half speed, thus driving drum 
f4 at 45 R. P. M. in synchronism with the drum 
f of the transmitter. The line feed motor 33 
however, may, if desired, be left running at 3600 
R. P. M. but if desired, it may be run at half 
Speed by operating switch 34 to the dotted line 
position. 
In the foregoing description, the synchroniza 

tion is effected under control of the carrier cur 
rent which is transmitted over the line or chan 
nel f3. In certain cases, it may be desirable to 
effect the Synchronization locally at the receiver 
under control of a vibrating member such as a 
tuning fork, an oscillator or the like. For this 
purpose, there is provided a tuning fork con 
trolled Oscillator 24c which is adapted to be 
excited by a Source of constant frequency oscil 
lations (not shown) connected to the exciting 
Winding 24d. Associated with the fork is a pick 
up Winding 24e by means of which the local 
OScillations are transferred either directly to the 
amplifier 26 or through the frequency changer 
37, 38. Assuming that the fork 24c delivers an 
1800 C. p. S. signal and assuming that this signal 
is to be used directly to synchronize, then the 
SWitch 24b is closed on its associated contacts 
Whereby pick-up winding 24e is connected di 
rectly to the Synchronizing amplifier 26. In this 
condition, the Switch 24a is maintained open. 
When it is desired to deliver a 900 c. p. s. signal 
to the amplifier 26, the switch 24b is opened and 
the SWitch 24a is closed on to its right-hand 
contacts whereby the winding 24e is connected 
in circuit with the winding 36 of the frequency 
changer. Consequently the drum 4 may be 
driven at either of the two frequencies, under 
control either of the carrier signal method or 
under control of the local synchronizing signals 
from Winding 24e. 
While One particular embodiment has been 
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described herein, it will be understood that vari 
ous changes and modifications may be made 
without departing from the spirit and scope of 
the invention, 
This application is a continuation-in-part of 

application Serial No. 261,184, filed March 11, 
1939 (U.S. Patent No. 2,212,807). 
What we claim is: 
1. A tele-facsimile system comprising a trans 

mitting scanner for controlling the generation 
of facsimile currents, a receiving scanner, a Syn 
chronous motor for driving said receiving Scan 
ner, said motor being designed to run Synchro 
nously at two different Speeds, means to receive 
and apply said facsimile currents to reproduce 
the lights and shades of the subject scanned by 
said transmitting Scanner, a Source of regular 
frequency Synchronizing OScillations local to said 
receiving scanner, means to apply said OScilla 
tions to drive Said motor at One Synchronous 
Speed, a frequency converter comprising an input 
Stator, an output stator, and toothed rotors for 
Said stators, said rotors being connected to rotate 
in unison, and means to connect said local source 
to said input stator, and means to drive said 
motor at Said other Synchronous speed under 
control of Said output stator. 

2. A tele-facsimile System comprising a trans 
mitting Scanner, a receiving Scanner including 
a rotatable drum and line feed mechanism, a 
Synchronous motor for rotating said drum, a 
motor for driving said line-feed mechanism, said 
Synchronous motor being designed to operate 
Synchronously at two different Speeds which are 
multiples of each other, a source of regular fre 
quency Synchronizing Oscillations local to said 
receiving scanner, a frequency converter com 
prising an input stator, an output stator, and 
toothed rotors for said stators, said rotors being 
connected to rotate in unison, a Switch effective 
in one position to apply the oscillations from said 
local source without conversion to operate said 
motor at one Synchronous Speed, said Switch be 
ing effective in another position to apply the Said 
oscillations to the input stator of Said converter 
before application to said motor, to drive said 
motor at the other of said Synchronous Speeds 
under control of said output stator. 

3. A tele-facsimile reproducing System com 
prising a rotatable scanning drum adapted to 
be driven at tWO different speeds in accordance 
with the desired detail of reproduction, means 
to drive said drum comprising a two-speed in 
duction motor and a two-speed Synchronous mo 
tor, means to drive sa1d induction motor from 
the local power supply means, a Source of regular 
frequency oscillations for generating a Synchro 
nizing signal independent of the Speed of a dis 
tant transmitter, a frequency converter compris 
ing an input stator and an output stator, and 
toothed rotors for said stators arranged to rotate 
in unison and means to operate Said Synchronous 
motors at one of said speeds under control of 
said Oscillations independently of said converter, 
and means to apply said oscillations to the input 
stator of said converter to operate Said Synchro 
nous motor at the other of Said speeds under 
control of said output stator. 

4. A tele-facsimile reproducing system accord 
ing to claim 3 in which said frequency converter 
is provided with a switching arrangement where 
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by the said oscillations can be applied to control 
said synchronous motor after being acted upon 
by Said frequency Converter. 

5. A tele-facsimile reproducing System com 
prising a rotatable Scanning drum adapted to 
be driven at two different Synchronous Speeds 
in accordance with the detail of reproduction 
desired, a line-feed device, means to drive the 
drum comprising a two-speed induction motor 
coupled to a two-Speed Synchronous motor, a 
separate induction motor for driving said line 
feed device, a tuning fork-controlled source of 
oscillations, means to operate both said induc 
tion notors from local Supply mains, and means 
to operate Said Synchronous motor Selectively at 
two different speeds under control of said tuning 
fork-controlled Source, the last-mentioned means 
including a frequency converter having an input 
Stator, an output stator, and a pair of rotors 
for said stators arranged to be operated in uni 
Son, and switching means effective in one posi 
tion to impress Said OScillations on the motor 
independently of said converter and effective in 
another position to impress said oscillations on 
said input stator to control said motor by said 
output stator. 

6. A tele-facsimile System comprising a fac 
simile transmitter for producing picture currents 
having a regular frequency component substan 
tially locked to the Speed of a transmitting scan 
ner; a tele-facsimile receiver including a scanner, 
a picture signal amplifier, and a Synchronizing 
Signal amplifier; means to apply received picture 
Signals Simultaneously to both said amplifiers for 
converting electrical Synchronizing waves from 
One frequency to another frequency; a frequency 
converter; switching arrangements for selective 
ly connecting Said frequency converter in circuit 
With the Synchronizing amplifier prior to the 
application of Said picture currents to said am 
plifier Whereby the receiver can be Syncinronized 
With the transmitter at two different speeds 
through the intermediary of said regular fre 
quency component; a Source of regular frequency 
Synchronizing oscillations local to the receiver; 
and other switching arrangements for connect 
ing Said local Source to said Synchronizing ampli 
fier whereby synchronism is effected independ 
ently of Said regular frequency component. 

7. A tele-facsimile receiver comprising a ro 
tatable scanning nechanism, means to receive 
Synchronizing signals from a distant transmitter, 
means to generate other Synchronizing signals 
locally at the receiver, a frequency converter 
common to both said signals for converting elec 
trical Synchronizing Waves from one frequency 
to another frequency, a first switching arrange 
ment for Selectively connecting the received Syn 
chronizing signals directly to said Synchronizing 
amplifier, and for Selectively connecting the said 
signals to said synchronizing amplifier after be 
ing acted upon by said converter, and a second 
switching arrangement for selectively connecting 
said local source directly to said synchronizing 
amplifier or after being acted upon by said fre 
quency converter whereby said scanner can be 
driven at two different Synchronous speeds in 
accordance with the detail of reproduction de 
sired. 
AUSTIN G. COOLEY. 
GARETTWANDER WEER DILLENBACK, JR. 


