
2,506,437 E. F. WASON 
COMBINED WOICE AND FACSIMILE SYSTEM 

May 2, 1950 

3. Sheets-Sheet l Filed June l, l946 

• T 

927/ 

96 

A 77OAPA/A/ 

  

  

  

  

  

  



May 2, 1950 E. F. WASON 2,506,437 
COMBINED VOICE AND FACSIMILE SYSTEM 

Filed June 2, 1946 3. Sheets-Sheet 2 

s 

a 77OAP/WAY 

    

  

  

  





Patented May 2, 1950 2,506,437 

UNITED STATES PATENT of FICE 
2,506,437 

CORRENE) W60 CE AND FACSMLE SYSTEM 

Edward F. Watson, Larchraont, N. Y., assignor to 
Be Telephone Elaiboratories, Incorporated, New 
York, N. Y., a corporation of New York 
Application June 1, 1946, Serial No. 673,749 

(CI. 179-2) 19 Clainms. 

This invention relates to communication Sys 
tems and particularly to a combined telephone 
and picture transmission System. 
An object of the invention is to interpolate pic 

ture signals on a telephone channel during Silent 
intervals in speech transmission. 
Another object of the invention is to control 

the transmission of picture signals in accordance 
with the presence or absence of Speech, so that 
when speech is impressed on the channel the 
transmission of picture Signals is suspended. 
Another object of the invention is to Scan each 

line of the picture repetitiously until the uninter 
rupted transmission of signals representing a full 
picture line has been accomplished. 
Another object of the invention is to route the 

speech and picture signals to their respective 
receivers at a receiving station. 
Another object of the invention is to record 

the received picture signals preparatory to trans 
ferring them to a picture reproducing device. 
Another object of the invention is to delete 

received and recorded picture signals represent 
ing an interrupted lire, and accordingly to apply 
to the picture reproducing device only signals 
representing complete uninterrupted lines. 
The invention features a speech controlled 

switching device for disconnecting the picture 
transmitter from the communication channel. 
The invention also features a Speech delay ele 

ment for affording the speech controlled Switch 
ing device time in which to disconnect the picture 
transmitter before speech is impressed on the 
communication channel. 
The invention also features an arrangement 

for causing the picture transmitter to be recon 
nected to the communication channel only at the 
beginning of the scanning of a line of the picture. 
The invention also features a magnetic re 

corder for recording the picture signals at the 
receiving station. 
The invention also features an arrangement 

for connecting the picture reproducing device to 
the pick-up magnet of the magnetic recorder only 
upon the recording of Signals representing a Com 
plete line of the picture. 
Another feature of the invention is that when 

two-way telephone communication is carried on 
over separate paths, picture signals may be trans 
mitted continuously over either path while Speech 
signals are transmitted over the other path, since 
the participants in such telephone communica 
tion do not talk simultaneously, and one or the 
other of the paths is usually idle from the stand 
point of speech transmission. 
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In accordance with the preferred embodiment 

of the invention the picture transmitter com 
prises a continuously rotating cylinder around 
Which is Wrapped a picture to be transmitted, and 
a Scai2her comprising a light Source, an oscillator 
controlled shutter for chopping the light beam, 
an Optical System for focussing a spot of light on 
the picture, a photoelectric cell responsive to light 
reflected from the picture, an amplifier and a 
low-pass iiite!". Due to the rotation of the cylin 
der the picture is scanned in circumferential 
bands or lines. Advancement of the spot of light 
from line to line is controlled by the rotating cyl 
inder and by a switching mechanism which pre 
Vents advancement except upon the complete and 
uninterrupted transmission of signals represent 
ing a line. 
The Speech input apparatus includes a tele 

phone transmitter, a delay network, a speech sup 
preSSOr, an amplifier-rectifier for speech signals, 
and SWitching mechanism controlled by the 
amplifier-rectifier for disabling the suppressor 
and for disconnecting the picture transmitter 
from the communication channel. When speech 
is impressed on the speech transmitter the ampli 
fier-rectifier responds to the Speech current and 
disables the suppressor, thus permitting the 
Speech current, delayed slightly by the delay net 
Work, to be transmitted. The amplifier-rectifier 
also operates relays to disconnect the picture 
transmitter from the communication channel. 
When Speech currents cease to flow, as at the 
end of a telephone conversation or during a pause 
therein, the Suppressor is reactivated and the cir 
cuit is prepared for reconnecting the picture 
transmitter to the communication channel. Tim 
ing mechanism associated with the picture trans 
mitter delays the reconnection until the scanning 
mechanism completes the scanning of the line 
then being Scanned and begins the rescanning of 
the Same line. If the picture transmitter remains 
connected to the communication channel long 
enough to trains init the signals representing the 
complete line, the Scanning in echanism is ad 
vanced to the next line. However, if speech sig 
als interrupt the scanning of the line the ad 

vancement of the scanning mechanism to the 
inext line iS SuppresSed. 
During the intervals in which the picture 

transmitter is connected to the connunication 
channel, the output of a control tone garnerator 
is also connected to the chanihel, so that, the con 
trol tone is continuously transmitted. At the 
receiving station a rectifier responsive to this tone 
Operates a Switching relay to connect the com 
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munication channel to a picture receiver. When 
the control tone is absent telephone receiving 
equipment is connected to the channel. 

Received picture signals are impressed upon 
the recording magnet of a magnetic recorder. 
This recorder is driven continuously and its pick 
up or reproducing magnet is spaced along the 
recording medium a Sufficient distance from the 
recording magnet to record a full line of picture 
Signals. The recording medium has a closed geo 
metrical configuration and in passing from the 
reproducing magnet to the recording magnet, it 
passes an erasing magnet Which deletes recorded 
Signals from the medium. 
The reproducing magnet is connected to a light 

shutter and Operates this Shutter in accordance 
with the picture signals. An optical System and 
a Source of light are provided for focussing, under 
the variable control of the light Shutter, a spot 
of light on a light Sensitive paper or photographic 
film Wrapped around a rotatable cylindel. The 
cylinder is arranged to be driven through a 
Single revolution clutch SO that each time the 
clutch is tripped the cylinder will be rotated one 
revolution. The clutch is arranged to be tripped 
only after signals representing a complete line 
have been recorded in the magnetic recorder. 
The cylinder makes one revolution during the 
traversal of the reproducing magnet by a length 
of record medium. Occupied by a complete line of 
picture Signals. Thus the recordedi picture Sig 
nais are transferred as light values to the Sensi 
tized sheet on the rotatable cylinder, thereby 
reproducing the picture. At the end of each 
revolution of the cylinder the optical System in 
cluding the light Source and light Shutter is ad 
vanced one step in a direction parallel to the 
axis of the rotatable cylinder to bring a new line 
or band of the Sensitized sheet into registry With 
the optical System preparatory to reproduction 
of the next set of picture values. When the 
transmission of picture Signals is interrupted 
before a full line of Signals has been recorded 
on the magnetic recorder, the clutch which drives 
the rotatable cylinder is not tripped and accord 
ingly the cylinder remains stationary and the 
picture values represented by the incomplete line 
of signals are not reproduced. These partial lines 
of signals as well as complete lines are deleted 
by the erasing magnet So that the record medium 
as it approaches the recording magnet is always 
in proper condition to record picture signals. 

For a complete understanding of the invention 
reference may be had to the following detailed 
description to be interpreted in the light of the 
accompanying drawings wherein: 

Fig. 1 is a Schematic view showing a trans 
mitting system for interpolated picture and tele 
phone transmission; 

Fig. 2 is a Schematic view showing a receiving 
System for interpolated picture and telephone 
Signals; and 

Figs. 3 to 14, inclusive are representative tim 
ing diagrams showing timing relationships within 
and between the transmitting and receiving 
Systems. 
With general reference to Figs. 1 and 2 the 

communication circuits have been represented 
by single conductive paths, for the sake of sim 
plicity. Actually, of course, such paths would 
comprise two conductors. In the case of local 
control circuits, ground return paths have been 
indicated. 

Referring now to the drawings and particularly 
to Fig. 1, the reference numeral | Í designates a 

telephone 
4 

instrument comprising transmitter 
and receiver which is connected by local circuit 
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i2 to one branch of a hybrid coil 3. A second 
branch of the hybrid coil is connected toy local 
circuit 4 to one branch of hybrid coil 6 which 
has a Second branch Connected by local circuit 

to the input of a delay network 8 and a 
third branch connected by local circuit 9 to the 
input of an amplifier-rectifier circuit 2. The 
output of delay network 8 is connected by local 
circuit 22 to the input of Suppressor 23. 
SuppreSSOr 23 is similar to any one of several 

shown in Fig. 4 of Patent 2,207,720, granted July 
16, 1940, to I. E. Cole et al. and comprises two 
transformers, one having a single input winding 
and a pair of Output windings and the other hav 
ing a pair of input Windings and a Single output 
Winding. The two output Windings of the input 
transformer are connected to the two input 
windings of the output transformer in criss-cross 
or figure-of-8 arrangement So that these four 
windings are connected in Series in a closed loop. 
The conductors Which establish a criss-cross con 
nection are interconnectable through the arma 
ture and front contact of a relay 26. When relay 
28 is released Voltages impressed on the input 
winding of the input transformer develop mutual 
oppositions in the four interconnected windings 
and no voltage appears across the output wind 
iing of the output transformer. When relay 24 
is operated the figure-of-8 connection is con 
verted to a pair of straight link connections 
with one conductor common, and a direct trans 
fer of voltage from the input winding of the 
input transformer through the link connections 
to the output winding of the output transformer 
OCCUS 
The output of SuppreSSOr 23 is connected by a 

local circuit 26 to one branch of a hybrid coil 27, 
a Second branch of which is connected by local 
circuit 28 to one branch of a hybrid coil 29. The 
latter coil has a Second branch connected by local 
circuit 3 to a communication circuit which is 
represented by radio transmitter 32 and radio 
receiver 33. 

It will be understood that the communication 
Channel could consist of or include a metallic 
telephone circuit Such as a local line or a toll 
line or a full metallic or carrier channel of a sub 
marine cable and that it may pass through any 
number of switching centers and include any 
number of repeaters as required in accordance 
with conventional telephone practices. For ex 
ample, the Coinmunication channel may be a 
carrier Wave channel of a carrier Systern Such as 
that disclosed in Patent 1,904,544, granted April 
i8, 1933, to J. W. Schmied. In Such an arrange 
ment the local communication path 3 described 
above might be connected to telephone conduc 
tors 26 of Fig. 2 of the Schmied patent through 
an added hybrid coil. in that case, instead of 
radio receiver 33 of Fig. 1 of the present specifi 
cation, the receiving station might be connected 
through an added hybrid coil to telephone con 
ductors 26 of Fig. 3 of the Schmied patent. Cor 
respondingly, in Substitution for radio transmit 
ter i 2 and radio receiver 26 to be identified 
more specifically hereinafter, the local communi 
cation circuits extending therefrom might be con 
nected through the respective added hybrid coils 
to the telephone conductors 26 of Fig. 3 and Fig. 2, 
respectively, of the Schmied patent. The dis 
closure of the Schmied patent is incorporated 
herein by reference and made a part hereof as 
fully as if it had been included herein in its en 
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tirety. It is also to be noted that the transmis 
sion of interpolated speech and facsimile signals 
by single or double sideband principles is within 
the scope of the present invention. For deep-Sea, 
submarine cable transmission the local communi 
cation path 3 of the present system could be con 
nected to a path such as L'IH of O. E. Buckley 
et al., Patent 2,020,297, dated November 12, 1935. 
Relay 24 is connected to the output of ampli 

fier-rectifier 2 and a relay 34 is also connected 
to the output of the amplifier-rectifier. Relay 24 
preferably has slow-operate and slow-release 
characteristics, both of the order of 20 milli 
seconds and relay 34 preferably has a fast-oper 
ate and slow-release characteristic, the release 
time of this relay also being of the order of 20 
milliseconds. Delay network 8 preferably has a 
uniform delay characteristic of the order of 20 
milliseconds. The reason for these delays and 
the relationships among them will be described : 
later. 
A picture transmitting System is shown in the 

upper portion of Fig. 1. It includes a picture sup 
porting cylinder 4 secured to shaft 42 which is 
continuously driven from motor 43 through gears 
A4, and an optical scanning mechanism indicated 
generally by the reference numeral 46. The opti 
cal scanning mechanism 45 comprises a sta 
tionary housing 47 having internal rails 48 upon 
which a carriage 49 is slidably Supported. Car 
riage 49 contains two compartments, one of which 
contains a light source 5i, a focussing lens 52, a 
light beam chopper or shutter 53 and a focussing 
lens 55 which focusses a spot of light on cylinder 
4. The other compartment contains a photo 
electric cell 56 and may also contain an ampli 
fier 5. Carriage 49 is provided with an aperture 
58 to accommodate passage of a beam of light 
from source 5 to the surface of cylinder 4 and 
of reflected light from the cylinder to photoelec 
tric cell 56 and housing 47 is provided with a 
registering slot 59 of sufficient length that the 
Spot of light focussed on cylinder 4 may traverse 
the cylinder from end to end. 
A rotatable rod 66 is journaled in housing 4 at 

the opposite ends thereof and is threaded for a 
Substantial portion of its length. Carriage 49 has 
attached thereto a nut 67 which is preferably split 
to afford easy disengagement from the threaded 
portion of rod 6 S. Rod 66 has secured thereto 
exteriorly of the housing 47 a ratchet 58. A pawl 
lever , which carries internediate its ends an 
operating pawl 69 for ratchet 68, is pivoted at 
one end on rod 66 and is connected at its other 
end by link to a lever 72 pivoted at 73. Lever 
2 carries at One end a can follower 5 which en 

gages a cam 4 secured to shaft 42. A spring 6 
urges the cam follower into engagement with cam 
4. Each time that the cam follower is permitted 

to enter the recess in can 4 lever 9 is rocked 
counter-clockwise and advances ratchet 68 a dis 
tance of one tooth in counter-clockwise direction. 
A check pawl 7 holds ratchet 68 in the position 
to which it has been advanced and as the cam 
follower rises out of the depression in cam 4, 
pawl 69 is moved in clockwise direction along 
ratchet 8 to pick up the next tooth. The coun 
ter-clockwise rotation imparted to ratchet, 68 by 
pawl 69 causes carriage 49 to move rightwardly, a 
spot of light focussed on cylinder 41 being moved 
along the cylinder toward the right parallel to 
the axis. 
A picture that is to be transmitted is wrapped 

around cylinder 4 and is secured thereto by a 
clamping bar 8 the surface of which is divided 
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6 
longitudinally into a dark or black portion 82 and 
a light or white portion 83. Light shutter 53 is 
Operated in vibratory manner by a signal genera 
tor or oscillator 84. The frequency of this is 
preferably within the voice range so that picture 
Signals generated by the light beam will be of a 
Character adapted to be transmitted over con 
Ventional telephone circuits or to modulate a 
radio frequency carrier within the radio trans 
mitter 32 and to be detected within the radio re 
ceiver 33. As the picture supported by cylinder 4 
is rotated the dark portion of clamping bar 82 
abSOrbs Substantially all of the incident light, 
the light portion of clamping bar 83 reflects sub 
Stantially all of the incident light and the pic 
ture reflects variable intensities of light in ac 
cordance with the shading of the picture. Photo 
electric cell 56 responds to the varying light values 
reflected from clamping bar 8 and the picture 
and generates modulated oscillatory current 
which is a function of the picture frequency gen 
erator 8; and the shading values of the clamping 
bar and picture. The output of amplifier 57 is 
connected by local circuit 86 to amplifier 87, the 
output of which is connected through local cir 
Clit 38 and low-pass filter 89 to the back contact 
2.SSociated with the inner right-hand armature 
of a relay 9. The inner right-hand almature of 
relay 3 is connected by local circuit 92 to the 
third branch of hybrid coil 2, through which the 
picture signals may be impressed on the radio 
tranSmitter in the same way as the speech sig 
rials are impressed on the transmitter. 
The control tone generator 93 which generates 

a tone outside the speech frequency band and also 
outside the picture frequency band is connected 
to a compressor 94, the output of Which is con 
nected to the back contact associated with the 
Outer right-hand armature of relay 9. The outer 
right-hand armature of relay 9 is connected 
by local circuit 9 to a third branch of hybrid 
coil 29 through which the control tone is im 
preSSed upon the radio transmitter. 
When relay 9 is in the unoperated condition, 

the output of the picture transmitter and the 
output of the control tone oscillator are con 
nected to the radio transmittel' and with the 
picture mounted on cylinder 44 and the cylinder 
being driven by motor 43, picture signals will be 
transmitted. Relay 9 is energizable in a circuit 
from ground through the winding of the relay, 
Conductor and locking stop key (2 to bat 
tery 33. When this key is closed and relay 9 
is energized, the output of the picture transmit 
ter will be disconnected from hybrid coil 27 at the 
inner right-hand almature and back contact of 
the relay and the output of the control tone gen 
erator 93 will be disconnected fronn hybrid coil 
23 at the back cointact and outei' right-hand ar 
mature of the relay. An energizing circuit for 
relay 9 is also traced from ground through the 
Winding of the relay, conductors and 83, 
Contacts 96, conductor 3 and front contact 
and armature of relay 36 to battery C.S. Contacts 
36 are normally closed and are opened momen 

tarily once per 'evolution of picture cylinder 4 i 
by can 9 Secured to shaft 42. Relay 35 is ener 
gized When Speech Signals are generated by tele 
phone instrument and are impressed on am 
plifier-rectifier 2. Relay 3 will be operated im 
mediately upon the operation of relay 34 except 
for the possibility that contacts iOS may be open 
at the time of engagement of the front contact 
of relay 34 by its armature and may accordingly 
delay the energization of relay 9. 
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When relay 9 is operated to suspend the 
transmission of picture signals a holding circuit 
for the relay is established through the inner 
left-hand armature and front contact of the re 
lay, conductor fe5, contacts to battery : 5, 
with a parallel holding circuit i i 0 from conduc 
tor C5, contacts of relay 34 to battery 68. Con 
tacts are normally closed and are opened mo 
mentarily once per revolution of picture cylin 
der & by cam 2 secured to shaft 42. At its out 
er left-hand armature and front contact the re 
lay 9 completes a circuit from battery 6 
through the noted armature and front contact 
of relay 9, conductor S and Winding of slow 
release relay 8 to ground. Relay 8, upon be 
ing energized under the control of relay 9 com 
pletes a circuit fron battery 9, the front contact 
and armature of relay 8, conductor 2 and 
Winding of electronaginet 22 to ground. The 
armature of electromagnet 22 Serves as a latch 
for lever 72 to prevent the cam follower 75 car 
ried by the lever from entering the depression in 
cam A. As long as electromagnet 22 is ener 
gized and latches lever 2 in its clockwise posi 
tion, the cyclic operation of ratchet 63 is Sup 
pressed and accordingly the advancement of the 
picture scanning beam from line to line of the 
picture is suppressed. 

It will be assumed that relays 28, 34, 9 and 
8 and magnet 22 are energized due to the 

transmission of Speech signals from instrument 
, that a pause occurs in these Signals, and that 

the picture Scanning mechanism is partly through 
the scanning of a line (the first representation 
of line A in Fig. 3) So that the can follower on 
lever 2 is engaging the high portion of can 74, 

10 

5 

30 

as represented in Fig. 9. Relays 34 and 23 re 
lease after about 20 milliseconds to permit, be 
fore activating Suppressor 23, the transmission 
of the last of the Speech signals through delay 
netWork 8 and into the radio transmitter. The 
release of relay 35 does not result in the immed 
iate release of relay & because the latter relay 
is held energized over its holding circuit. With 
in the interval during which the dark portion 82 
of clamping bar 8 passes under the light beam, 
contacts i 6 and open - and reciose, the se 
quence being opening of contacts 98, opening 
of contacts È , contacts 6 reclosed and con 
tacts reclosed, as represented in Figs. 5 and 6. 
Upon the opening of contacts , relay 9 re 
leases, as represented in Fig. 7 connecting the 
output of the control tone generator and the out 
put of the picture transinitter to the cominuni 
cation channel (represented by radio transmit 
ter 32), disabling its holding circuit and inter 
rupting the energizing circuit for relay 8. The 
latter relay has a slow-release characteristic and 
does not release until after contacts 93 and 
have reclosed, the light portion 83 of clamping 
bar 8 has passed the spot of light and the de 
preSSion in can has moved out of range of the 
can follower carried by lever 2, all as indicated 
in Fig. 8. When relay 3 releases it releases 
the electromagnet 22 and the latch for lever 2 
is retracted. However, at the time of release 
of electromagnet 22 the can follower 5 carried 
by lever 2 is engaging the high portion of cam 
24, so that the Scanning mechanism rescans the 
line of the picture Which it had been Scanning 
at the time of cessation of speech signals. The 
signal transmitted under the control of the light 
portion 83 of clamping bar 8 represents a start 
signal and the control effected by this signal in 
the receiving mechanism will be described later. 
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If speech transmission should be resumed be-, 
fore the scanning of the line is completed, relay 
34 will be operated immediately in response to the 
speech signals, as indicated in Fig. 4, and assum 
sing that contacts 06 are closed, which will be 
their condition if the scanning of the line is not 
completed and the dark portion 82 of clamping 
bar 8 has not yet reached the spot of light, 
relay 9 will be reoperated to disconnect the 
picture signals and the control tone Signals from 
the communication channel, to reestablish its 
locking circuit and to reenergize relay 8 which 
immediately reoperates electromagnet 22 which 
again blocks lever 2. Thereafter, upon the pas 
sage of the depression in cam Ebeneath the cam 
follower carried by lever 72, the cam follower will 
be withheld from entrance into the depression 
and the advancement of carriage 49 toward the 
right for the scanning of the next line or band 
of the picture will be prevented. Due to the slow 
operate characteristic of relay 24, the condition 
ing of suppressor 23 to transmit speed signals will 
be delayed by an interval of approximately 20 
milliseconds but the delay network 8 delays the 
transmission of the Speech signal into the Sup 
pressor to the same extent, so that ample time is 
allotted for Suspending the transmission of pic 
ture signals and none of the Speech Signals is lost. 
Under the circumstance that speech signals do 

not interrupt the tranSmission of the picture Sig 
nals, as indicated by Fig. 4 relative to the Second 
complete line A in Fig. 3, and that the transmis 
Sion of signals representing the complete line is 
accomplished, the can follower carried by lever 
i 2 remains in engagement with the surface of the 
cam and as the dark portion 82 of clamping bar 
8 passes under the spot of light the cam follower 
75 carried by lever 72 enters the depression in cam 
4, rocking lever 72 counter-clockwise and rotat 

ing ratchet 68 one step counter-clockwise to move 
carriage 49 rightwardly. Contacts f6 and i 
open and reclose without producing any change 
in the circuit conditions, since relays 34 and 9 are 
assumed to have remained released. The trans 
mission of picture signals representing the new 
line or band will thereupon proceed following the 
transmission of a start signal as the light portion 
83 of clamping bar 8 traverses the Spot of light. 
If speech signals interrupt the transmission of 
signals representing this line of the picture (rep 
resented by the line B in Fig. 3), the electromag 
net 22 will prevent the rightward movement of . 
carriage 49 at the completion of a revolution of 
cylinder 4 and the scanning of the line will occur 
repetitiously until the signals representing the 
line have been transmitted without interruption. 
The purpose of contacts it is to assure that 

the picture transmitter, after having been discon 
nected from the communication channel, shall 
be reconnected only at the beginning of the Scan 
ning of a line and specifically just before the light 
portion 83 of clamping bar 8 is scanned. The 
purpose of contacts 6 is to assure the advance 
ment of carriage 49 one step rightwardly in the 
event that the reappearance of speech signals to 
be transmitted occurs just as the transmission of 
Signals representing a complete line of the pic 
ture is effected. The intent of the arrangement 
is that if relay 9i has not operated before contacts 
96 Open, the transmission of the picture line is 

judged to be complete and relay 9 cannot then 
Operate until a short time later when contact 6 
recloses. This interval provides a margin of ad 
justment for electromagnet 22 and its latch with 
associated arm 72, roller 75 and cam 74, so that 



9 
these parts can be adjusted to meet the necessary 
requirements. These are: (1) if relay 9 has 
operated before contacts 96 open, magnet 22 
must operate and latch feed lever 72 So it cannot 
operate; (2) if relay 9 remains unoperated until 
after contact 06 recloses, feed lever 72 must be 
left unlatched until after roller T5 has dropped 
sufficiently into the indent in cam 74 to assure a 
feeding operation. These adjustments will assure 
feeding after any completed line and omission of 
feeding after any incomplete line. 

Fig. 2 shows a receiving System adapted to re 
ceive the interpolated speech and picture signals 
from a transmitting station of the type shown in 
Fig. 1. Specifically, Fig. 2 shows the receiving 
portion of the Station of Which the transmitting 
portion is shown in Fig. 1. The radio receiver on 
Which signals are received is designated by the 
reference numeral 26 and this radio receiver may 
receive signals from any radio transmitter Such 
as transmitter 27. It will be understood that 
radio receiver 26 must receive on a different car 
rier frequency than that transmitted by radio 
transmitter 32, otherwise the station would re 
ceive its own signals. The radio transmitter 27 
would probably be located at the station having 
radio receiver 33, particularly if the telephone 
transmission is a conversation involving tWO-Way 
transmission. Radio receiver 26, which may 
include the conventional selecting, amplifying 
and detecting equipment is connected by local 
circuit 28 to one branch of a hybrid coil 29. A 
local circuit 3 extends from a Second branch of 
hybrid coil 29 to a control tone filter 32 having 
the necessary circuit constants to pass the control 
tone which accompanies picture Signals and to 
reject picture. Signals and speech signals. The 
third branch of hybrid coil 29 is connected by 
local circuit 33 to the left-hand armature of a 
relay 34. The output of control tone filter 32 
is connected to a rectifier 36 and the output of 
this rectifier is connected by local circuit 37 to 
the winding of relay 34. From this it will be 
apparent that when the control tone signal is 
received, relay 34 will be energized, whereas 
When the control tone signal is not received, relay 
34 will be released. The back contact associated 

with the left-hand armature of relay f34 is con 
nected by local circuit (38 to low-pass filter 39 
and the output of this filter is connected to the 
third branch of hybrid coil 3 for impressing re 
ceived telephone signals on the telephone instru 
ment . 
The front contact associated with the left-hand 

armature of relay 34 is connected to a filter 4 
adapted to pass the picture signals, and the out 
put of this filter is connected to an amplifier 42, 
the output of which is connected to recording 
magnet 43 of a magnetic recorder. The record 
ing medium is a steel wire or band 44 carried by 
wheel 46. Wheel 46 is secured to Shaft 47 
which is driven through gears 48 from shaft 49. 
Shaft 49 is continuously driven through gears 
5 from motor 52. 
Spaced along the periphery of wheel (46 in the 

direction of rotation a distance sufficient to ac 
commodate signals representing a little dess than 
a complete picture line (for reasons which will be 
Set forth hereinafter), is a reproducing or pick 
up magnet 53. Positioned between reproducing 
magnet 53 and recording magnet 43 in the same 
direction is anerasing magnet 54 for erasing sig 
nals after they have traversed reproducing mag 
net 53, to prepare the recording medium 44 to 
receive incoming Signals from the recording mag 
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net 43. Erasing magnet 54 may be energized 
by direct current or by high frequency alternat 
ing current in accordance with conventional prac 
tices employed in erasing signals from magnetic 
Storage tapes or wires. 
Reproducing magnet 53 is connected to an 

amplifier 56, the output of which is connected 
by local circuit 57 to light shutter 58. Light 
Shutter 58 is part of an optical System including 
light source 59 and focussing lenses 6 and 62 
Supported in a carriage 63 movable within a 
housing 64 by rotatable threaded rod 66 and 
split nut 65, the structure being similar to the 
Scanning apparatus in Fig. 1. A sensitized sheet 
67 is wrapped around cylinder 68 and is secured 

thereto by clamping bar i 69. Cylinder 68 is Se 
cured to a sleeve 7 supported by rotatable shaft 
49. Sleeve 7 also has secured thereto the 
driven disc 2 of a fiction clutch which has its 
driving disc 73 secured to shaft 49. A cam 74 
similar to calm 74 in Fig. 1 is secured to sleeve 

and is engaged by a cam follower carried by 
a pivoted lever 76. Lever 76 is connected by 
link 77 to a lever 78 pivoted on threaded rod 
f 66 and carrying a feed pawl 79 engageable with 
a ratchet 8 secured to rod 66. A check pawl 
82 engages ratchet 8 and serves to hold the 

ratchet against clockwise rotation. A stop lever 
83 is provided with a hook engageable with a 
shoulder on the periphery of clutch disc 72 to 
hold sleeve 7 against rotation. A clutch magnet 
84 is energizable to retract stop lever 83 from 
holding engagement with clutch disc 72 and 
when the clutch magnet is energized, sleeve 7 
and cylinder 68 and cam 74 which it supports 
are released for rotation. If clutch magnet 84 
is released before the cylinder 68 completes one 
revolution, the cylinder will be arrested and lim 
ited to exactly one revolution and carriage 63 
will be moved one picture line distance right 
wardly incident to each revolution of the cylinder. 
The gear ratio between shaft 49 and shaft 47 
is such that one revolution of cylinder 68 is 
accompanied by rotation of wheel 46 through 
the angle between recording magnet 43 and re 
producing magnet 53, measured in counter 
clockwise direction, which is the direction of rota 
tion of wheel f46 from recording magnet 43. 
The output of amplifier 56 is also connected 

to a rectifier f86 which is connected by a local cir 
cuit 87 to the outer right-hand armature of re 
lay 34. The front contact which this armature 
engages when relay 34 is energized in response 
to reception of the control tone signal is conneced 
through the winding of relay 88 to the inner 

i right-hand armature ofrelay 34. The front con 
tact aSSociated With this armature is connected 
to the back contact of the left-hand armature of 
relay 89 and the armature is connected to ground. 

It Will be aSSumed that picture Signals are being 
received by recording magnet f 43 and recorded on 
magnetic medium 44, as indicated in Fig. 11, the 
picture line having just begun. The line begins 
With the start signal which is of full amplitude 
because it is generated by the light portion 83 
of clamping bar 8 in Fig. 1. It will also be 
assumed that a considerable interval had elapsed 
during which no picture signals were received so 
that the recording medium had been completely 
erased. Relay 34 is operated in response to the 
control tone signal, as represented in Fig. 10, but 
there is no output from rectifier 86 to energize 
relay. 88 through the front contact of the outer 
right-hand armature of relay 34. Relay 89 is 
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energizable from rectifier 86 in series with an 
electromagnet 9 through the back contact at 
the outer right-hand armature of relay 34 but 
there is assumed to have been no output from 

... rectifier 86 prior to the energization of relay 34, 
so that neither the relay 89 nor the electro 

, magnet 9 is energized. V- 
It will now be assumed that the picture sig 

nals are interrupted before the transmission of 
... a complete line of signals has been accomplished. 
The interruption of picture signals is accom 
panied by the interruption of the control tonesig 
nals so that relay 34 releases, as indicated in 

- Fig. 10 extending the output of hybrid coil 29 
to local circuit. 38, low-pass filter 39 and hybrid 
coil 3 to telephone instrument f for the recep 
tion of speech signals. Wheel 46 continues to 
rotate without recording further signals and pre 
sents the start impulse of the partially recorded 
line of signals to reproducing magnet 53 about 
the time indicated in Fig. 12. The start signal 

... is amplified by amplifier 56 and is rectified by 
- rectifier 86 to cause current to flow in a circuit 
through conductor 8, the outer right-hand 
armature and back contact of relay 34, conduc 
tor 92, winding of electromagnet 9, conductor 
93 and operating winding of relay 89 to ground, 
and relay 89 and electromagnet 9 are oper 

lated, the operation of relay 89 being indicated 
in Fig. 13. The armature of electromagnet 9. 
serves as the stop lever for a calm 94 which is 

... mounted on shaft 49 and is rotatable therewith 
through a friction clutch f 96 when released by 
the armature of electromagnet 9 upon the en 
ergization of the magnet. The armature of elec 
tromagnet 9i also closes contacts 97 completing 
a circuit from battery 98 through the contacts, 
conductor 99, the right-hand armature, front 
contact and right-hand winding of relay 89 to 
ground, thereby establishing a holding circuit for 
relay 89. However, the contour of cam 94 is 
Such that it holds the armature of electromagnet 
9 in the operated position until just before cam 
9 completes one revolution. Since the arma 

ture of electromagnet 9, will not be held by the 
electromagnet after the recorded signals of the 
incomplete line have passed pick-up magnet 53, 
this armature will engage the periphery of cam 
94 and move to its unoperated position to arrest 
the cam and permit contacts 9 to open. 
With relay 34 released, the operating circuit 

for relay 83 was interrupted at several points 
at the time that pick-up magnet responded to 
the start signal so that this relay did not respond 
to this signal of the incomplete line of picture 
signals and it remains released, even though there 
should occur in the picture signals themselves a 
signal of the same character and value as the 
start signal at least throughout the entire inter 
val during which relay 89 is locked in the ener 
gized condition. This condition is indicated in 
Fig. 14. Relay 88 controls the operating cir 
cuit of clutch magnet 84 for the picture recorder 
through its front contact and right-hand arma 

...ture. Thus relay 88 and clutch magnet 84 
remain released while the start signal and the 
incomplete line of picture signals traverse repro 
ducing magnet 53, so that none of the signals 
Contained in the incomplete line is permitted to 
affect sensitized sheet 6 carried by cylinder 68. 
In the rest position of cylinder 68 the light beam 
impinges upon clamping bar 69, so that although 
the picture signals are always applied to light 
valve 58 over local circuit 57, the sensitized 
sheet is not affected. As the signals recorded on 

12 
magnetic medium 44 traverse erasing magnet 

O 

58, they are erased from the recording medium. 
The erasure of the incomplete line of recorded 
signals does not result in the loSS, of these signals 
because, as previously stated, the picture trans 
mitter rescans any interrupted line until the Sig 
nals representing that line have been transmitted 
Without interruption. ?-- 
The relay 34 cannot reoperate until after all 

of the signals representing the incomplete line 
and the section of the magnetic medium 44 
which the missing signals would occupy have 
transversed reproducing magnet 53. The rea 

15 
son for this is that relay 9 in Fig. 1 is releasable 
to reconnect the picture signal transmitter and 
the control tone generator, to the communication 
channel only at the beginning of a picture line 
and specifically just before the generation of the 
start signal. Thus relay 34 will not normally 
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reoperate and prepare the energizing circuit for 
relay 88 while the signals of an incomplete line 
are traversing reproducing magnet 53. How 
ever, in case it should be accidentally reoperated 
by radio interference, the relay 88 could not be 
operated to complete the circuit of clutch magnet 
33 because relay. 89 is held energized through 

contacts 9, and the ground connection required 

30 
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for energizing relay 88 is disconnected at the 
left-hand armature and back contact of relay 89. 
AS SOon as a pause in Speech transmission 

causes the resumption of picture signal trans 
mission, the control tone operates relay 34 and 
the picture signals are recorded on magnetic 
medium 44 beginning with the start signal. 
AS in the case of the previously described picture 
Signal receiving cycle, only the relay 34 is op 
erated, the relays 88 and 89, and the electro 
magnetS 84 and 9 remaining deenergized. 
The exception to this is that if the speech interval 
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has been very brief, So that an incomplete line 
is traversing reproducing magnet 53 during the 
recording of the next received group of picture 
signals on recording medium 44, relay 89 will be 
locked in operated condition, as indicated in 
Fig. 13. It Will be assumed that at least one full 
line of picture signals is received and recorded 
On recording medium f44. Accordingly, when the 
Start signal is picked up by reproducing magnet 
i53 and develops a voltage in the output of rec 
tifier 86, the circuit of relay 88, being prepared 
through to the rectifier by relay 38, is com 
pleted by the release of relay 89 and the relay 
88 operates, in turn operating clutch magnet 84 
to cause cylinder 68 to be rotated to record the 

55 picture line. At its left-hand armature and front 
contact, relay f$8 establishes a holding circuit 

- for itself from battery 20 through the winding 
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of the relay, the inner right-hand armature and 
front contact of relay 34, the back contact and 
left-hand armature of relay 89 to ground. As 
long as relay 34 remains energized, responsive 
to steady reception of the control tone, relay 88 
Will remain locked and in turn hold clutch mag 
net 84 energized to cause cylinder 68 to rotate 
continuously and record line after line of the 
picture signals as they are reproduced by magnet 
53, the carriage 63 being advanced one step 
rightWardly for each revolution of cylinder 68. 
The clamping bar 69 of cylinder 68 passes under 
the light beam as the start impulse of each line is 
reproduced by magnet 53 So that this signal is 
not recorded on the sensitized sheet 67 carried 
by cylinder f 58. 
Upon any interruption of the control tone, relay 

34 will be released thus interrupting the hold 
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ing circuit of relay 88 which releases and in 
turn releases clutch magnet 84. Thereupon the 
hook on clutch member 33 will be presented in 
the path of the shoulder on clutch disc 2 and 
cylinder 68 will be arrested with clamping bar 
69 presented under the light beam. As Wheel 
46 continues to rotate, the start signal of the 

line of picture signals which was interrupted 
Will be presented to reproducing magnet 53 and 
because relay 34 is released, rectifier 86, re 
Sponding to the start signal will complete the 
energizing circuit of magnet 9 and relay 89, 
thus preventing, due to the locking of relay 89 
and magnet 9 for Substantially one revolution 
of can 94, the renergization of relay 88 in the 
event that relay 34 reoperates in the meantime, 
until a length of the recording medium 44 
adapted to accommodate a full line of picture 
Signals and including the incomplete line of sig 
nals has traversed magnet 53. 
The reason that reproducing magnet 53 must 

be spaced along the periphery of wheel 46 from 
recording magnet 43 a distance slightly less 
than that which will accommodate a full line 
of picture signals from One start signal to the 
next will now be considered, reference being made 
to Figs. 5, 6, 7, 10 and 12. The test as to whether 
or not a received line of picture signals is to be 
recorded on Sensitized sheet 67 must be made 
during an interval in which the control tone, if 
On, cannot be cut off to effect the release of 
relay 34, and if off, cannot be put on the trans 
mission channel to operate relay 34. Such an 
interval occurs beginning with the opening of 
contacts 06, which will prevent the operation of 
relay 9 if relay 34 should then become operated, 
and ending With the release of relay 9 in re 
Sponse to the opening of contacts f, if relay 34 
should be unoperated at that time. Accordingly, 
the start signal must be presented to reproducing 
magnet 53 about the time that contacts 06 
open. This coincides substantially with the time 
that the dark portion of clamping bar 8 in Fig. 1 
begins to pass under the light beam. It should 
not be earlier than the opening of contacts 06, 
nor later than the release of relay 9 by contacts 
f f. Fig. 12 shows the approximately correct 
relation of the presentation of the start signals to 
reproducing magnet 53 relative to the opening 
of contacts C6 as represented in Fig. 5, the open 
ing of contacts as represented in Fig. 6, the 
release of relay 9 as represented in Fig. 7 and 
the consequential release of relay 34 as repre 
sented in Fig. 10. It will be seen that the periph 
ery of wheel i 47 between magnets i 43 and 153 
lacks by approximately the extent of the blank 
signal corresponding to the dark portion of 
clamping bar 8 the capacity to store a complete 
line from start signal to start signal. 
From the foregoing it will be apparent that the 

test of whether or not picture values correspond 
ing to signals contained on recording medium 44 
shall be recorded on sensitized sheet 6 is made 
at the time the start impulse of a line is pre 
sented to reproducing magnet 53 and the deter 
mining factor is the condition of relay 34, de 
pendent upon the presence or absence of the con 
trol tone. It will be remembered that if the Con 
trol tone signal accompanying any line of picture 
signals is not cut off by the energization of relay 
9? in Fig. 1 before contacts 06. are opened, it 
cannot be cut off until these contacts have been 
reclosed under the control of cam 09. Even if 
relay 34 should be operated While contacts G6 
are open, so that the energizing circuit for relay 
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9i is completed upon the reclosure of contacts 
06, and even though relay 9 is not intention 

ally provided with a slow operating character 
istic, nevertheless there may be a measurable in 
stant between the completion of the energizing 
circuit of relay 9 i and the disengagement of the 
right-hand armatures from their back contactS. 
This timing relationship assures that if signals 
representing a full picture line have been trans 
mitted and recorded on recording medium 44, 
the transmission of the control tone signal shall 
continue and overlap the energization of repro 
ducing magnet 53 by the start signal at the be 
ginning of the completely transmitted line of 
picture signals, thereby keeping relay 34 oper 
ated until relay 88 shall have become operated 
and its holding circuit established. With this 
arrangement any completely transmitted line of 
picture values will be recorded on Sensitized sheet 
67 and any partially transmitted line of picture 

signals will ba deleted. 
The transmission of picture signals may be 

Suspended when the scanning mechanism has 
completed the scanning of a picture and the 
transnission of the signals representative there 
of, or the transmission of picture signals may be 
Suspended at any time as desired by the closure of 
locking key 92. This key completes the ener 
gizing circuit of relay 9 from battery 3 and 
the relay is held energized as long as the key 
remains closed. Under these circumstances no 
picture or control signals will be impressed upon 
the coli) munication channel during the pauses in 
telephone transmission and the relay 34 in Fig. 
2 will remain released, maintaining the telephone 
instrument at the receiving station connected to 
the coimmunication channel. 
The carriages 49 and 63 of the picture signal 

transmitter and picture reproducer respectively 
may be restored to their starting positions by 
disengaging Split nuts 8 and 65 from threaded 
rods 66 and 63, respectively. When these nuts 
have been disengaged from the threaded rods, 
SpringS 65 and 6: Will restore the carriages 49 
and 63, respectively to their extreme left-hand 
positions whereupon the split nuts 67 and 65 may 
be reengaged With the threaded rods for trans 
mission of another picture. 
Certain modifications are within the contem 

plation of the invention. For example, the relay 
9t, instead of directly opening and closing the 
path from the picture transmitter to hybrid coil 
27 and the path from the control tone signal 
generator 93 to hybrid coil 29 may instead con 
trol Suppressors similar to the suppressor 23, one 
of which would be connected between low-pass 
filter 89 and hybrid coil 27 and the other would 
be connected between compressor 94 and hybrid 
coil 29. 
Although the operation of the system has been 

described upon the basis of reception by the 
apparatus shown in Fig. 2, of signals transmitted 
from the station shown in Fig. 1, it was previously 
stated that Figs. 1 and 2 represent transmitting 
and receiving portions respectively of a single 
Station and that there would be no occasion for 
the transmitter in Fig. 1 to transmit speech and 
picture siginals to the receiving apparatus of the 
sane station. Thus when reference was made 
during the description of the operation of Fig. 2 
to elements or features in Fig. 1 as controlling 
the receiving operation of the apparatus in Fig. 2, 
such references were for convenience only and 
Were applicable instead to a station like that 
shown in Fig. 1 but associated with radio trans 
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mitter 27, or any other radio transmitter than 
the transmitter 32, from which the station shown 
in Figs. 1 and 2 is adapted to receive speech and 
picture signals. 
Although a specific embodiment of the inven 

tion has been disclosed in the drawings and de 
scribed in the accompanying specification, it 
will be understood that the invention is not lim 
ited to such specific embodiment but is capable 
of modification and rearrangement without de 
parting from the spirit of the invention and 
within the scope of the appended claims. 
What is claimed is: 
1. In a communication system, a speech trans 

mitter, a storage transmitter adapted to scan 
visual intelligence continuously in discrete incre 
ments and to generate signal groups correspond 
ing to said increments, a communication chan 
nel, switching means for causing the output of 
said speech transmitter or the output of said 
storage transmitter to be impressed on said chan 
nel, speech signal detecting means for subordi 

· nating transmission of said visual intelligence 
signals to transmission of speech, and repeat 
Scanning means for causing the retransmission 
of any group of said visual intelligence signals 
interrupted by speech transmission. 

2. In a communication System, a speech trans 
Initter, a storage transmitter adapted to scan 
visual intelligence continuously in discrete incre 
Inents and to generate Signal groups correspond 
ing to Said increments, a communication chan 
nel, switching means for causing the output of 
said speech transmitter or the output of said 
Storage transmitter to be impressed on said chan 
nel, means responsive to speech signals for op 
erating Said Switching means to disconnect said 
Storage transmitter fron said channel whereby 
Said visual intelligence signals are transmitted 
over said channel only during intervals of ab 
Sence of speech, and repeat scanning means for 
causing the retransmission of any group of said 
Visual intelligence signals interrupted by speech 
transmission until said group has been trans 
mitted in its entirety without interruption. 

3. In a communication system, a speech trans 
mitter, a storage transmitter adapted to scan 
visual intelligence continuously in discrete incre 
nients and to generate Signal groups correspond 
ing to said increments, a communication chan 
nel, switching means for causing the output of 
said Speech transmitter or the output of said 
Storage transmitter to be impreSSed on Said chain 
nel, means responsive to Speech signals for op 
erating Said Switching means to disconnect said 
storage transmitter from said channel whereby 
Said Visual intelligence signals are transmitted 
Over Said channel only during intervals of absence 
of Speech, and repeat Scanning means for causing 
retransmission from the beginning of any group 
of Said visual intelligence signals interrupted by 
Speech transmission until said group has been 
transmitted in its entirety without interruption. 

4. In a communication system, a speech trans 
mitter, a facsimile transmitter adapted to scan 
visual intelligence continuously in discrete incre 
ments and to generate signal groups correspond 
ing to said increments, a communication channel, 
switching means for causing the output of said 
speech transmitter or the output of said facsimile 
transmitter to be impressed on said channel, 
Speech signal detecting means for Subordinating 
transmission of Said visual intelligence to trans 
mission of speech, and means for causing new 
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be scanned only upon the uninterrupted trans 
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mission of a complete signal group. 
5. In a communication System, a speech trans 

initter, a facsimile transmitter adapted to Scan. 
visual intelligence in discrete increments and to 
generate signal groups occupying equal time in 
tervals, a communication channel, ineans for 
causing the output of said speech transmitter or 
the output of said facsimile transmitter to be 
impressed on said channel, means responsive to 
nomentary intervals of silence of said speech 
transmitter for connecting said facsimile trans 
mitter to Said channel and responsive to resump 
tion of Speech for disconnecting said facsimile 
transmitter from said channel, and means for 
causing repetitious generation of any group of 
said visual intelligence signals until said group 
has been impressed on said channel uninter 
ruptedly. 

6. In a communication system, a speech trans 
Initter, a picture transmitter adapted to scan 
a picture in lines and generate signals corre 
Sponding to the picture values, a communication 
channel, means for causing the output of said 
Speech transmitter or the output of said picture 
trains Initter to be impressed on said channel, 
mileans responsive to Silent intervals of said speech 
transmitter occurring as idle intervals or as pauses 
during Speech connunication for connecting said 
picture transmitter to said channel, and means 
for delaying the Scanning of any line of said 
picture until the occurrence of uninterrupted 
transmission of Signals representing the preced 
ing line in its entirety. 

7. In a communication system, a speech trans 
Initter, a facsimile transmitter adapted to scan 
Visual intelligence continuously in increments 
and to generate signai groups corresponding to 
Said increments, a communication channel, 
Ineans for causing the output of said speech 
transmitter or the output of said facsimile trans 
Iihitter to be impressed on said channel, means re 
Sponsive to Silent intervals of said speech trans 
mitter occurring as ide intervals or pauses dur 
ing Speech communication for connecting said 
facsimile transmitter to said channel, and means 
for delaying the connection of said facsimile 
transmitter to said channel until the beginning 
of a signal group. 

8. In a communication system, a speech trans 
initter, a storage transmitter adapted to generate 
other intelligence signals in discrete groups, a 
COIain unication channel, Switching ineans for 
causing the output of said speech transmitter 
Or the output of Said storage transmitter to be 
impressed on Said channel, speech signal detect 
ing means for Subordinating transmission of said 
other intelligence signals to transmission of 
Speech whereby interruption of any discrete 
group of Said other intelligence signals may oc 

' cur, a Speech receiver, means for provisionally 
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recording Said other intelligence signals, means 
for connecting Said Speech receiver or said re 
cording means to said channel, means for pro 
ducing from Said provisionally recorded signals 
a visual record of the intelligence represented 
thereby, and means for precluding the produc 
tion of a visual record corresponding to an in 
completely recorded group of said provisionally 
recorded signals. 

9. In a communication system, a speech 
transmitter, a storage transmitter adapted to 
generate other intelligence signals in discrete 
groups, a communication channel, switching 

discrete increments of said visual intelligence to 75 means for causing the output of said speech 
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transmitter or the output of said storage trans 
mitter to be impressed on said channel, speech 
signal detecting means for subordinating trans 
mission of Said other intelligence signals to 
transmission of Speech whereby interruption of 
any discrete group of Said Other intelligence Sig 
nals may occur, means for transmitting a con 
trol signal concurrently With said other intelli 
gence signals, a Speech receiver, means for pro 
visionally recording said other intelligence sig 
nals, means responsive to absence or presence of 
Said control signal for connecting said Speech 
receiver or said recording means to said channel, 
means for producing from Said provisionally re 
corded signals a visual record of the intelligence 
represented thereby, and means for precluding 
the production of a visual record corresponding 
to an incompletely recorded group of said pro 
visionally recorded signals. 

10. In a communication system, a speech 
transmitter, a storage transmitter adapted to 
transmit other intelligence signals in discrete 
groups including a start signal preceding each 
group, a communication channel, SWitching 
means for causing the output of said speech 
transmitter or the output of said storage trans 
mitter to be impressed on Said channel, speech 
signal detecting means for subordinating trans 
mission of Said other intelligence Signals to 
transmission of speech whereby interruption of 
any discrete group of Said other intelligence sig 
nals may occur, means for transmitting a con 
trol signal concurrently with said other intelli 
gence signals, a speech receiver, means for pro 
visionally recording Said other intelligence sig 
nals, means responsive to absence Or presence of 
said control signal for connecting said speech 
receiver or said recording means to said channel, 
means for producing from Said provisionally re 
corded signals a visual record corresponding to 
said other intelligence signals, and means ef 
fective under concurrent control of said control 
signal and said start signal for activating Said 
visual record producing means. 

11. In a communication System, a Speech 
transmitter, a storage transmitter adapted to 
generate other intelligence signals in discrete 
groups occupying equal time intervals and in 
cluding a start signal preceding each group, a 
communication channel, Switching means for 
causing the output of said speech transmitter 
or the output of said storage transmitter to be 
impressed on said channel, speech signal detect 
ing means for subordinating transmission of 
said other intelligence signals to transmission of 
speech whereby interruption of any discrete 
group of said other intelligence signals may Oc 
cur, a speech receiver, means for provisionally 
recording said other intelligence signals, means 
for connecting said speech receiver or said re 
cording means to said channel, means for pro 
ducing from said provisionally recorded signals 
a visual record of the intelligence represented 
thereby, means for activating said visual record 
producing means, and means responsive to the 
start signal of an incomplete group of said other 
intelligence signals for precluding Operation of 
Said activating means for at least One of Said 
time intervals. 

12. In a communication System, a speech 
transmitter, a storage transmitter adapted to 
generate other intelligence signals in discrete 
groups, a communication channel, Switching 
means for causing the output of Said speech 
transmitter or the output of Said storage trans 
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mitter to be impressed on said channel, speechi 
signal detecting means for subordinating trans 
mission of said other intelligence Signals to: 
transmission of Speech whereby interruption of 

5 any discrete group of said other intelligence 
signals may. OCCur, a speech receiver, means for 
provisionally recording said other intelligence 
signals, means for reproducing Said other intel 
ligence signals in the same form and Order as 
recorded, means for producing a visual record of 
the intelligence represented by Said reproduced 
signals, means for precluding the production of 
a visual record corresponding to an interrupted 
group of Said other intelligence Signals, and 
means for erasing the record of Said. Other in 
telligence signals following the reproduction, 
thereof. 

13. In a communication System, means for 
continuously generating signals representing pic 
ture values in discrete groups including a start 
signal preceding each group, means for generat 
ing a control tone Signal, a communication chan 
nel, means for impressing Said picture value 
signals and Said control tone signal on Said 
channel, means aSSociated With Said channel for 
receiving said signals, means operable in start 
stop manner for producing a visual record of 
picture values corresponding to said picture value 
Signals, and means controlled jointly by said 
start signals; and said control tone signal for 
starting said visual record producing means. 

14. In a communication system, a picture 
transmitter, a speech transmitter, a communi 
cation channel common to said transmitters, 
means for scanning a picture line by line, means 
for transmitting scanning signals on Said chan 
nel, means resposive to speech for interrupting 
transmission of said scanning signals at any in 
stant, and means for automatically repeating 
the Scanned signals for any Scanning line in the 
event of interruption of transmission of Said 
scanning signals before completion of transmis 
sion of said line. 

15. In a communication System, a Speech 
45 transmitter, a picture transmitter, a picture re 

corder, a speech receiver, a communication 
channel common to said transmitters, recorder 
and receiver, means for Scanning a picture line 
by line, means for transmitting Scanning signals 

50 on said channel, means responsive to speech for 
interrupting transmission of said scanning sig 
nals at any instant, and means for precluding 
the recording by said picture recorder of a par 
tial line in the event of interruption of trans 

55 mission of said scanning signals before com 
pletion of transmission of said line. 

16. In a communication system, a picture 
transmitter, a speech transmitter, a communi 
cation channel common to said transmitters, 

60 means for scanning a picture in lines, means 
for transmitting Scanning signals on said chan 
nel, means responsive to Speech for interrupting 
transmission of Said scanning signals at any in 
stant, means for advancing the scanning means 

65 to the next line upon completion of the scanning 
of a line, and means controlled by said inter 
rupting means in the event of interruption of 
transmission of said Scanning signals before com 
pletion of transmission of a line for precluding 

70 operation of said advancing means. 
17. In a picture transmission System, a picture 

transmitter including means for continuously 
scanning a picture in increments having definite 
beginnings and endings, a transmission channel, 

75 means for Connecting Said transmitter to said 
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charinel, means operable at random. relative to 
said scanning means for preparing said con 
necting means for operation, and means con 
trolled by said Scanning means for operating 
said connecting means only at a time imme 
diately preceding the beginning of an increment. 

18. In a communication System, a picture 
transmitter, a speech transmitter, a communi 
cation channel common to said transmitters, 
means for Scanning a picture line by line, means 
for transmitting scanning signals on Said chan 
nel, means responsive to speech for interrupting 
transmission of said scanning signals at any in 
stant, a magnetic recorder adapted to provision 
ally record said scanning signals as received 
over said channel, a picture reproducer adapted 
to reproduce a picture line by line from Said 
provisionally recorded signals, and means for 
precluding operation of said reproducer in re 
sponse to signals of an interrupted Scanning 
line. 

19. In a communication system, a picture 
transmitter, a speech transmitter, a communi 
cation channel common to Said transmitters, 
means for Scanning a picture line by line, means 
for transmitting Scanning signals on Said chan 
nel, means responsiVeto speech for interrupting 
transmission of Said Scanning signals at any in 
stant, a magnetic recorder adapted to pro 
visionally record said Scanning signals as re 
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ceived over said channel, a picture reproducef 
adapted to reproduce a picture line by line from 
said provisionally recorded signals, means for 
precluding operation of said reproducer in re 
Sponse to Signals of an interrupted Scanning line, 
and means for automatically repeating the 
Scanned signals of any scanning line in the 
event of interruption of transmission of said 
Scanning signals before completion of trans 
mission of said line. 

- EDWARD F. WATSON. 
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