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 FACSIMILE TELEGRAPH APPARATUS FOR VARI-
ABLE BLANKING AND CARRIAGE RETURN

Leon G. Pollard, Southampton, Ciarence R. Deibert,
Water Mill, Frank T. Turner, Hampton Bays, and Rob-
ert H, Snider, Southampton, N. Y., assignors to The
Western Union Telegraph Company, New York, N. Y.,
a corporation of New York

Application December 13, 1951, Serial No. 261,461
26 Claims. (Cl 178—7.1)

The present invention relaies primarily to telegraph
communication by facsimile and more particularly to a
novel and improved transmitiing machine and associated
control apparatus for iransmitting subject matter such
as pictures and messages at high speeds.

For cfficient and satisfactory operation of facsimile
apparatus at high speeds, generation and fransmission of
intelligence and phasing signals must be carefully con-
trolled. Furthermore, means must be provided ior gen-
cration and transmission of auxiliary signals such as
standby and end-of-message tones and phasing signals.
It is also desirable that means be provided for sup-
pressing the transmission of intelligence signals during
phasing intervals in order to minimize undesired marking
of the recording copy sheet. To insure efficient use of a
communication channel having a band width sufficiently
oreat for transmission of facsimile signals at high speed,
it is desirable that two or more transmitting machines
be provided and that apparatus be provided to operais
such machines successively. In this manner, loading of
one machine may be effected during the transmitting in-
terval of another machine.

In accordance with the above, the principal object of
ihe invention is to provide a novel and improved
facsimile transmitter and associated control circuits suii-
able for use at high speeds. | |

Another object of the invention is to provide means
for suppressing transmission of signals from a facsimiie
transmitter during selected intervals. |

Still another object of the invention is to provide
means for successively operating a plurality of facsimile
transmitters.

Further objects of the invention will appear from the
following description.

In accordance with the imvention, these objects are
achieved by providing one or more facsimile fransmit-
ters, apparatus for scanning message blanks in the trans-
mitter and having the subject matter to be transmitted
delineated thereon, apparatus for scanning a porticn of
each message blank to produce a generally rectangular
clectrical impulse having a duration proportional o a
dimension of the message blank, apparatus operated 1in
a time sequence determined by the electrical impulse
selectively to transmit facsimile signals and phasing sig-
nals, and relay means operated in accordance with the
conditions of the transmitters to control traunsmission of
facsimile, phasing, end-of-message and standby signals
and to control operation of the transmitters.

The invention will now be described in greater detail
with reference to the appended drawing in which:

Rig, 1 illustrates a facsimile transmifter in accoraance
with the invention;

Fig, 1A illustrates in detail a portion of Fig. 1

Fig. 2 illustrates a message blank rolled for imsertion

in the message drum of Fig. 1;
Fig. 3 is a detailed view of another portion of Fig.1;
Fig. 4 is a block diagram illustrating facsimile trans-
mission apparatus in accordance with the invention;
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Fig. 5 is a series of wave shapes for explaining the
operation of the arrangement of Fig. 4;

Figs. 6, 7 and 8 show in greater detail the arrangement
of Fig. 4, |

Fig. 9 illustrates a suitable photocell modulating ar-
rangement for use with Fig. 4;

Fig. 10 shows another photocell circuit arrangement,

Fig. 11 iliustrates a medulator for use with the photo-
cell circuit of Fig. 10 and 2 modification of the circuit
shown in Fig. 6, |

Figs. 12 through 15 show a relay circuit for controlling
operation of the apparatus shown in Figs. 1, 3, 4, 6
through 8, 10 and 11, and |

Fig. 16 illustrates the arrangement of Figs. 6 through
8 and 11 through 15.

Referring now to the drawing and more particularly to
Fig. 1, an electric motor 28 is arranged to drive a tone
generator 21 and a message drum 22. Tone generator
21, which forms part of a motor stabilization circuit, i3
fully described together with its circuit in the copending
patent application of ¥. T. Turner et al, Serial No.
245 544, filed September 7, 1551, now U. 5. Patent
2,715,202, issued August 9, 1955. Message drum 22
comprises a hollow transparent cylinder 23 firmly held
between two hubs 24 and 25. Hub 25 is arranged to
rotate within an aperture in an end plate Z26. A door as-
sembly 27 is rotatably fastened at an upper end thereot
to end plate 26. The lower end of door 27 is fastened
to end plate 26 by means of a latch 28. When door 27
is in its closed position, as shown in Fig. 1, an excifer
lamp 29 is disposed within cylinder 23. A beam of light
39 from lamp 29 is directed onto a photocell 31.

The paper or other material on which is imprinted the
intellicence to be transmitted is rolled, as shown in Fig.
2, and inserted in cylinder 23 in such a manner that the
gap in the message blank extends longitudinally along
cylinder 23. As the cylinder rotates, light from lamp 23
passes through the gap in the message blank and 1m-
ninges on photocell 31 for a short period during each
revolution of the cylinder. The largest message blank
which may be employed is one having a length equal to
the length of cylinder 23 and a width slightly less than
the internal circamference of cylinder 22.

The message blank should be inserted so that the mes-
sage faces outward. A light beam 32 from a source 33
is directed onto cylinder 23 and reflected from the mes-
sage blank onto a photocell 34. The message blank 13
scanned by light beam 32 by causing cylinder 23 to ro-
tate and by causing carriage CG, on which source 33
and vhotocell 34 are mcunted, to travel at a predeter-
mined rate toward the left end of cylinder 23. Thc
mechanism for moving carriage CG is not illustrated, but
might ccnveniently be a motor driven lead screw with
a half-nut coupled thereto. The length cf travel of the
carriage may be adjusted in accordance with the length
of the message blank by adjusting a pointer P to the end
of the message blank. Pointer P is mounted cn a plate
P’ which is carried below cylinder 23 on rods 35 and 35°.
Also carried on plate P’ are a pair of eccentric cams
EMC and EMC’, shown in Fig. 1A, which is another view
of a portion of Fig. 1. Projections on cams EMC and
EMC’ are arranged to be engaged by lugs EML and
EML’ carried on carriage CG and of which lug EML
may be seen in Fig. 1. When the cams are engaged as
carriage CG reaches the left end of the message blank,
the cams rotate inwardly, engaging a rod 36. Rod 36 is
thus carried toward the left, actuating a lever 36’ which,
in turn, closes a switch EMS. Switch EMS energizes a
relay circuit, to be described hereinaffer, causing photo-
cell 34 and its associated apparatus to be returned to the-
right end of cylinder 23. The carriage return may coun-
veniently be effected through disengagement of the hall
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nut and release of a spring compressed during the for-
ward travel of the carriage. The relay circuit also per-

forms certain oiher functions associated with the end

of a message, which functions
inafter.

In Fig. 3, door 27 is shown in a partly open position.
As is illustrated in Fig. 3, a beveled annular disk 37 is
arranged to rotate with 2 shaft mounted on bearing in the
holder for lamp 29 and in the main body of door 27.
When door 27 is in its closed position, disk 37 fits tightly
against hub 25 and rotates with cylinder 23,

A pair of door interlock switches DCS and DCS’ are
‘arranged to be closed solely when door 27 is latched
In its closed position. Switches DCS and DCS’, which
are included in a relay circuit to be described hereinafter,
permit rotation of cylinder 23 only when deoor 27 is in
its closed position. |

- A facsimile transmitter station may comprise one or
more transmitters of the type shown in Figs. 1, 1A and 3.
For convenience, the invention will be described in con-
nection with two transmutters, although it is to be under-
stood that any convenient number may be employed.

In Fig. 4, the modulated outputs
photocells, each corresponding to photocell 34 of Fig. 1,
are applied, respectively, tc amplifiers 46 and 41. A
suitable modulating circuit is shown and descrived here-
inafter in connection with Fig. 9. Amplifiers 40 and 41
- are operative alternately under the control of a relay
circuit 42, as will be described 10re fully hereinafter.
The output of the operative amplifier is applied to an-
other amplifier stage 43, the output of which is, in turn,
applied to a blanking modulator 44. Blanking modula-
tor 44 serves selectively to permit the fransmission of the
intelligence signal to an amplifier 45. The duration and
timing of the blanking interval
inafter in connection with Fig. 5. The output of am-
plifier 45, which also is under the centrol of relay cir-
cuit 42, is applied to an output transformer 46, the
secondary winding of which may be coupled to a trans-
mission line, radio link or other suitable apparatus for
fransmission to a receiving station.

will also be described here-

The outputs of a pair of phasing photocells, cach cor-

responding to photocell 31 of Fig. 1, are applied, re-
spectively, to amplifiers 47 and 48. Amplifiers 47 and
48 are rendered operative alternately under the cop-
trol of relay circuit 42. |

- The phasing photoceli output consists of negative rec-
tangular voltage pulses, one such pulse being generated
each time the gap in the message blank becomes dis-
posed between photocell 31 and light source 29 of Fig. 1,

L. €., once each revolution of cylinder 23. A typical pulse

applied to amplifiers 47 or 48 at points A of Fig. 4 is

shown in curve A of Fig, 5. The leading edge of rec-

tangular pulse A appears at a time %, which is the time
in each revolution of drum 23 ot which light beam 39 first
basses through the gap in the message blank and im-
pinges on photocell 31. The trailing edge of rectangular
pulse A appears at a time ¢2, which is the time in each
revolution of drum 23 at which light beam 3¢ is first
interrupted by the message blank. In other words, the
leading and trailing edges of pulse A correspond, respec-
tively, to the sides of the gap in the message blank. The
pulse duration 4 is equal to the period of time required
for the gap to pass through light beam 3¢ and hence is

- proportional to the width of the gap. Time duration J

will therefore vary with the width of the message blank
employed. |

Amplifiers 47 and 48 serve to amplify and invert the
pulses, producing a positive rectangular pulse as shown
in curve B of Fig. 5. Pulse B is passed threugh a first

- differentiating network comprising the series combina-
tion of capacitor 49 and resistors 50 and 5. The voltage -

appearing at the junction of resistors 58 and 51 has a
wave shape as shown in curve C and comprises a sharp

positive peak and sharp negative peak occurring at times. |

of a pair of signal

will be described here-

Cot
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- sive to applied voltage peaks or pulses.
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4

t1 and 22, respectively. Voltage C is amplified and in-

verted in an amplifier 52, producing a voltage having a

wave shape as shown in curve D. Jn curve D, the nega-
tive peak occurs at time 71 and the positive peak at time #2.
However, amplifier 52 is operated on a portion of its
characteristic curve at which the positive voltage peak will
be substantially attenuated relative to the negative peak.
Voltage D is applied to a flip-flop circuit 53. The term
flip-flop circuit, as used in the specification and claims,
means a cirenit for producing a generally rectangular
pulse, the circuit having a normal condition and an op-
erated condition, switching therebetween being respen-
The negative
peak of voltage D trigeers the flip-flop circuit, producing
positive rectangular output pulses as shown at E ‘and
having a leading edge occurring at time #3. |
Voltage pulse B is also applied to a second differentia-
ting network comprising the series combination of capa-
citor 49 and resistors 54 and 55. The wave shape ap-
pearing at the junction of resistors 54 and 55 is shown
at ¥ and is similar to that at C. Voltage F is amplified
and inverted in an amplifier 58, producing a wave G
having a negative peak at time #i and a positive peak
at time £2. Wave G is applied to a one-shot multivibrator
circuit 57 which is responsive solely to positive voltage
Circuit 57 is thus not triggered until time 2.
The constants of the multivibrator circuit are adjusted so
that the output pulse duration d1 has a predetermined
length. A suitable time 1 might be for instance, an
interval corresponding to % inch of travel of the mes-

sage blank., |
Multivibrator 57 provides two outputs. A negative rec-

- tangular pulse at H is applied to a differentiating net-

10

a0

A ]
'l

60

65

70

- phasing amplifier 65. Phasing a

75

work comprising the series combination of a capacitor
53 and resistors 59 and 60. A voltage wave I appear-

ing at the junction of resistors 59 and 60 consists of a

negative peak at time ¢2 and a positive peak at time 13,
time #3 corresponding to the end of period di. Wave ]
i1s amplified -and inverted in an amplifier 61, prodicing a
wave J having a positive peak at time 2 and 2 negative
peak at time #3. The negative peak of wave J releases
flip-flop circuit 53, causing the trailing edge of the output
wave thereof to occur at time 3. The output wave E
of the flip-flop circuit is thus a positive rectangular pulse
having a duration d2 equal to d plus d1. In other words,
wave E has a leading edge occurring at the time the gap
in the message blank reaches light beam 36 and 2 trailing
edge occurring a predetermined time interval 41 after
the light beam is interrupted by the message blank.
Output wave E is applied to blanking modulator 44 and
serves to suppress transmission of intelligence during the
gap Interval, which is the time during which the signal
photocell is scanning the gap in the message blark, and
for a predetermined time interval thereafter. By ad-

justing the relative orientation of the signal and phasing

photocells, the blanking interval may bve made to extend

for a short time both before and after the scanning of the

message blank gap by the signal photocell. If time in-

. terval d1 corresponded to 3% inch of travel, the phasing

photocell could conveniently be adjusted to lead the SIg-
nal photocell by 3% inch. In this manner, blanking would
occur for the period covered in scanning the gap and
Yi6 inch on either side of the gap. Such an arrangement in
effect provides a margin on the recording copy sheet.
A second output of multivibrator 57 is shown at K
and comprises a positive rectangular voltage pulse ex-
tending from time 72 to time #3. Pulse K is amplified
in a cathode follower amplifier stage 62, producing a
positive rectangular voltage pulse 1. Pulse L is applied
to a phasing modulator 63. The pulse L which is applied
to modulator 63, permits a .phasing wave from a phasing
oscillator- 64 to be transmitted by modulator 63 to a
1plifier 65, under con-
trol of relay circuit 42, passes the phasing wave to output
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The phasing wave may have any desired
frequency, such as, for Instance, 25 ke.

Another oscillator 66 is provided to generate a standby
Or end-of-message wave, '

any

transformer 4.

through 15,

The specific circujts indicated in Fig. 4 will now be
described in detail in connection with Figs. 6, 7 and 8
Like elements in the different figures are given ike char-
Similarly, the wave shapes shown in Fig. 5 and
described in connection with Fig. 4 are ¢qually applicable
to £igs. 6, 7, 8 and 11.

Referring now to Fig. &, the modulated
cell outputs from an upper and a lower transmitter are
applied to the control grids of amplifier tubes 4¢’ and
a1, respectively, through capacitors 70 and 71, respec-
tively. Tubes 48’ and 41’ are operated alternately in
accordance with the particular transmitter being oper-
ated. Alternate operation is effected by selectively ap-
plying a positive bias in excess of the cut-off bias to the

signal phoio-

cathodes of tubes 40’ and 41’ through conductors 72 =

and 73, respectively, The selective application of posi-
tive bias is controlled by a relay circuit to be described
hereinafter.,

The outputs of tubes 4¢’

mote ends of series connected potentiometers 74 and 75,
respectively,

The output of tube
of a tube 78 through
tube 78 is coupled to
resistors 80 and 81

pled to the junction of resistors 80 and 81 through 2
resistor 82. Tube 78 Is connected ag n cathode follower
driver with respect to a modulator bridge network 44’
Bridge network 44’ has four armsg Comprising, respec-
tively, a rectifier celement 83, a rectifier element 84, 5
resistor §5 and a resistor 86. The junction of rectifier
clements 83 and 84 is coupled to the cathode of tube
78 through gz coupling capacitor 87 The junction of
resistors &85 and 86 is coupled to ground through a cou-
pling capacitor 88 and a load resistor 89.

As was pointed Out in connection with Fig, 4, it is
desired to SUppress transmission of facsimile signalg dur-
Ing a blanking interval, the blanking intervai consisting
of the gap interval 4 blus a predetermined time 1.
Generation of the blanking impulse E will be described
in detail hereinafter In connection with Fig. 8. Blanking
impulse E is applied to the control grid of a phase split-
ting tube 9@ through a conductor 1. The voltage at
the anode of tube 9g will have a wave shape as shown
In curve B’ of Fig. 5. Wave E’ is a negative pulse ex-
tending from time #1 to time £3. The voltage at the
cathode of tube 99 will have a wave shape similar o
that of the pulse E applied to the grid of tube 99,

Zhe anode of tuhe 99 is coupled to the junction of
rectifier element 83 and resistor 86 through a phase ad-
Justing network including a resistance-capacitance net-
work 92 and a variable resistor 93,
coupled to the junction of rectifier element 84 and
resistor 85 through a phase adjusting network including
a resistance-capacitance network 94 and g variable re-

43’ 1s applied to the control
a capacitor 79. The
ground through

grid
cathode of
series connected

applied to the junction of rectifier element §2 and res'istor
86, signal currents from tube 78 will not pass there-
through. Similarly, rectifier element 84 is sg poled that,

The control grid of tube 78 is cou-

15

ol
S

40

45

60

75

4]

when the positive voltage pulse E from the
tube 90 is applied to the junction of rectifier
and resistor 85, signal currents from tube 78 wil not
pass therethrough. In other words, modulator 44’ is
Cut off during the blanking interval At other times,
signal currents pass through modulator 44’ and develop
a signal voltage aCross resistor 89.

This signal voltage is applied to the control grid of
which is connected
46 of Fio. 7 through g conducter
provided with 3 normal operating biag
1asi 97 suitably by-passed

However, during the standby and
phasing periods, it ig desirable that tybe 45’ be cut off.

For this purpose, the ground connection of resistor 97
1s completed through a conductor 99 and a relay circuit
to bz described hereinafter, When 1t is desired to cut oif
tube 43’, the sround connection is opened.

Generation of phasing impulse I. of Fig. 5 will be de.
scribed in detail hereinafter in connection with Fig. 8.
Referring first, however, to Fig. 7, phasing impulse L is
applied to the contro] grid of a phase splitting tube 100
through a conductor 101. The voitage pulse developed
at the anode of tube 100 is a nepative rectangular pulse
extending from time 72 to time 13. The voltage pulse
tube 100 has the same shape
the grid thereof. The pulses
cathode of tube 109 are ap-

cathode of
element 84

Modulator 63’ is o bridge network having four arms
comprising, respectively, a rectifier element 102, a rec.
tifier element 183, a resistor 144 and a resistor 105. The

anode of tube 100 is coupled to the junction of rectifier
element 103 an ]

The phasing signal to be transmitted which might be,
for cxample, a 25 kc. oscillation, is generated in the
' oscillator 64 is applied to
through a poten-

coupling capac-
a load resistor 114, resistor 114 alsq Serving
as a grid resistor for an amplifier tube 65’

In the absence of 2 phasing impulse L. at the contro]
grid of tube 100, the potentials applied to rectifier efe.-
Mments 102 and 103 from the cathode and anode circuits,
respectively, of tube 16@ are such
sion of the rhasing 112 to tube 65’
' 100 is increased by the

L, the anode and cath-

of tube 6%’ Application of the phasing signal to the
grid of tube 65 wili thus occur once each revolution of
the message drum for a time interval €qual to time 41,
As will be ¢xplained more fully hereinafter, it is de.
sired to transmit g phasing signal to the receiving station
only for a predetermined time at the start of transmis-
sionn, To SUppress transmission of the '
€xcept during this period, the cathode

115 and a relay
When it is desired

to cut off tube 65’, the ground return path js opened,
The 12.5 ke, or other oscillation, which may con-
veniently be nsed ag o standby and as an end-of-message
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tone, is generated in an oscillator 66 and applied to the
conirol grid of an amplifier tube 67° through a potentlom-
oter 116. The anode of tube &7' is coupled to conductor
94 for application of the 12.5 ke. signal to output trans-
former 45. The cathode of tube 67" is coupled to ground
through a capacitor 117 and also through a conductor
118. The grcund return circuit through conductor 118
is completed through the relay circuits, to be ‘described
hereinafter, so that tube 67 ' {s permitted to operate only
when it is desired to sransmit the 12.5 ke. signal.
Referring now 10 Fig. 8, the impulses A, the gencration

of which was described 'n connection with Fig. 4, are

applied to the control grids of amplifier tubes 47’ and 48,

respectively. Tubes 47 and 48" are alternately rendered
nonconductive 1n accordance with the operation of the

associated transmitters by selectively applying a pOositive
cutoff bias to the cathodes of tube 47’ and 48". Applica-
tion of the positive cutoff bias to the cathodes of tubes

47’ and 48’, which 1s under control of the relay circuit

to be described hereinatter, is effected through conductors ~

110 and 121, respectively.

The anodes of tubes 47’ and 48" are interconnected and
are coupled to the control grid of an amplifier tube S2°
through a differentiating network comprising capacitor
249 and resistors 59 and 5i. The wave shape of the
voltage appearing at the grid of tube 52’ is that shown In
curve C of Fig. 5. Tube 52’ is operated on 2 curved
portion of 1ts characteristic so that the positive excursion
of the anode voltage 1s sharply attenuated. The anode
voltage wave shape of tube 52’ is shown in curve D of
Fig. 5. | o | | '.

Tubes 53’ and 53’7 are connected together in an Eccles-
Yordan flip-flop circuit with tube 53’ normally noncon-
ducting and tube 53'' normally conducting. The anode
of tube 52’ is coupled to the anode circuit. of tube 53’ so
that the negative excursion of the anode potential Of
tube 52’ reduces the anode potential of tube 53’. This

negative excursion, which occurs at time i is repeated

at the grid of tube 53’ through a capacitor 122. ‘The
drop in potential of the grid of tube. 53! reduces the
~node current thereof which, in turn, increases the ancde
potential of tabe 53''. The rise .+ anode potential of
tube 53" is repeated at +he control grid. of tube 53’

through a capaciior 123. The resulting regenerative .

switching action renders tube 53 conductive and tube 53"
nonconductive. Accordingly, ‘he anode poteatial of tube
53’ is changed Very rapidly from a relatively low value
to a relatively high value. A potentiometer 124 in the
anode circuit of tube 53" is coupled to the control grid
of tube 88 of Fig. 6, through a capacitor 125 and con-
ductor 1 so that the rise in anode voltage of tube 53"
initiates the blanking period. The flip-flop circuit will
remain in the second condition until triggered back 1o its
original condition. | |

The anodes of tubes 47’ and 48 are also coupled to
the control grid of a tube 56’ through a differentiating
network comprising capacitor 49 and resistors 54 and 55.
The voltage waves appearing at the grid and anode of
tube 56’ are shown i curves £ and G, respectively, of
Fig. 5. | | | o
Tubes 57’ and 577 are coupled together in one-shot

multivibrator circuit. arrangement with the duration of

the switching cycle being the predetermined time interval
d1 between times 72 and 3. Tube 57" 18 pormally non-

conductive and tube 577 ‘s normally conductive. The
ancde of tube 56 1s coupled to the control grid of tube

57’ through a capacitor 126 and a resistor 127. The

negative excursion of voltage wave G has 1o effect on
nonconductive tube 57" The positive excursion, how-
ever, initiates the regenerative switching cycle at time {2,
rendering tube 57’ conductive and tube 57 menconduc-
tive. ‘When the charge on capacilor 128 intercoupling the
anode of tube 57’ and the control grid of tube 57’ leaks

off sufficiently, a second switching action commences;
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rendering tube 57° noncondutﬁv"e and tube 57" con-

ductive. . o | |

The anode potential of tube 57’, which exhibits a nega-
tive excursion at time 72 and which returns to its normal
value at time £3 is shown :n curve H of Fig. 5. This
voltage is applied to the control grid of an amplifier tube
61’ through a differentiating network comprising a capaci-
tor 58 and resistors 39 and 60. The voltage waves ap-
pearing at the grid and anode of tube 61" are illustrated
in curves I and J, respectively, of Fig. 5. The ancde
of tube 61’ is connected to the anode circuit of tube 53",
The positive excursion of voltage wave j, which occurs
j ' toct on tube 53’7 because it is at-
tepnated and because tube 53’7 18 nonconductive at this
time and hence has a high anode potential. The negative
oxcursion of voltage wave J, which occurs at firme £3,
nitiates a regenerative switching action rendering tube
53’ nonconductive and tube 53" conductive. Therefore
the anode potential of tube 53’ drops at time t3, com-
pleting voltage wave E and terminating the blanking
neriod.

The anode of tube 57" is coupled to the control grid
of a tube 62 through a capacitor 129 and a potentiom-
oter 138, Tube 62’ is connecied as & cathode follower

amplifier, soO ihat the voltage wave appearing at the
anode of tube 57" and shown 1n curve ¥ of Fig. 5 is re-
peated at the cathode of tube 62 This latter voltage
wave, which 18 shown 1n Curve [, of Fig. 5, exhibiis a.
positive excursion at time 2 and a drop at time t3. The
cathode of tube 62 is coupled to the control grid of tube
100 of Fig. 7, through 2 capacitor 131 and conductor

161 so that voltage wave L serves to conirol phasing

‘modulator 63",

There are a number of modulating circuits suitable for
modulating the output of the signal photocells prior 1o
application of the facsimile signals to amplifier tubes 44’
and 41’. One such circuit is illustrated in Fig. 9. In
Fig. 9, a modulating bridge circuit 14¢ has four arms
comprising, respectively, a photocell 34, a capacitor 142,
a capacitor 143, and the parallel combination of a vari-
able resistor 144 and 2 variable capacitor 143. Photocell
24 and capacitor 142 may conveniently be incorporated
.1 an envelope 146. The fagcimile carrier wave, which
might be, for example, 25 kc., 18 derived from a carrier
oscillator 147 and applied o terminals 148 and 148" of
bridge circuit 140. The modulated ~arrier. output is de-
cived from terminals 149 and 149’, terminal 149 being
counled to the control grid of sither tube 49" or &% of

Fig. 6 and terminal 149’ being grounded.

Photocell 34, when interposed In 2 light beam of vary-

ing intensity, acts essentially as a variable resistance cle-
ment. Accordingly, if the bridege 1s balanced for the
light intensity from the copy sheet background, a mod-
ulated output signal will be developed whenever the light

beam scans a marked area of the copy sheet. When 2

~ copy sheet having a different background shade 1s 1o

serted in the transmitting drum, the bridge circuit should
again be balanced so that a minimum output 1s developed
while the background is being scanned. Balancing the

bridee is effected primarily by varying the value of re-

sistor 144. | | |
An alternative photocell arrangement 18 Hustirated 11

Fig. 10 wherein the photocell is an electron muliiplier
phototube 34, the multiplier anodes of which are con-
nected to respective tappings on a potentiometer 151,
The left hand end of potentiometer 151 is supplied with
a high positive potential. The right hand end of DO-
tentiometer 151 1s coupled to. the anode of at amplifier
(ube 152 through a resistcr 153 The anode of tube
152 is supplied with an operating potential through the
relay circuit to be described hereinafter. The relay cir-
cuit supplies a positive potential during those intervals

in the cycle when a signal output from amplifier 152 18

desired. In this respect, the relay- connections for am-
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plifier tube 152 and the connections for a similar tube
associated with a second transmitter correspond to the
relay connections for amplificr tubes 41’ and 40’ of Fig.
6 or tubes 40"’ and 41" of Fia. 11.

The output of phototube 34’ is applied to the control
grid of tube 152, a resistor 154 intercoupling the con-
trol grid of tube 152 and one end of a resistor 155. The
other end of resistor 155 is connected to the cathode of
tube 152. The facsimile output signal is developed at
the junction of resistors 154 and 155, tube 152 being
operated as a cathode follower amplifier. The cathode
ground resistor for tube 132 is a poteniiometer to be
snown and described in connection with Fig. 11, which
may be substituted for Fig. 6 in the system.

In Fig. 11, the respective opposite ends of a pair of
series connected potentiometers 169 and 1§31 are coupled
to a pair of facsimile signal output terminals. Fach of
these terminals may be the output terminal of a photo-
tube-amplifier circuit of the type shown in Fig. 10. In
this event, each of potentiometers 180 and 161 serves as
the cathode-ground resistor for the associated cathode
follower amplifier as described in connection with Fig.
10.  For this purpose, the junction of potentiometers
160 and 161 is coupled to ground through a voltage
regulator tube 162.

The sliders of potentiometers 160 and 161 are con-
nected, respectively, to the control grids of a pair of
amplifier tubes 40’" and 41"’ connected in cathode fol-
lower circuit arangement. The cathodes of tubes 40’
and 41" are interconnected and coupled to ground po-
tential through a cathode resistor 163 and voltage regu-
lator tube 162. Tube 162 serves as a low impedance path
for tubes 40’" and 41" and as a source of D. C. bias for
the associated photocell amplifier tubes such as tube 152
of Fig. 10. The anodes of tubes 4% and 41" are
coupled to a source of positive potential through con-
ductors 73’ and 72’, respectively, and through the relay
circuit to be described hereinafter. Conductor 73’ and
72" correspond, respectively, to conductors 73 and 72 of
Fig. 6. It will be remembered that conductors 72 and
73 of Fig. 6 apply positive potentials to the cathodes
of tubes 40’ and 41’, respectively, selectively to cut
these tubes off at desired times. The same positive po-
tentials supplied through these conductors at the same
times will render tubes 48" and 41" conductive at the
appropriate times. It will be noted that while conductor
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72 1s connected to the cathode of tube 40’, conductor

72" is connected to the anode of tube 41, Similarly,
conductor 73 is connected to the cathode of tube 41’
while conductor 73’ is connected to the anode of tube
40”.  Since tubes 40" and 41’ correspond, respectively, to
tubes 40" and 41", the reversed connections in Figs. 6
and 11 allow tubes 40’ and 41"’ to follow the same {ime
sequence of operations as tubes 49’ and 41’ with the
same relay circuit connections. Conductors 73" and 72’
of Fig. 11 should be considered as connected to con-
ductors 73 and 72, respectively, of Fig. 8.

- The facsimile signal appearing at the cathode of tube
40" or tube 41" is modulated, on a facsimile carrier from
an oscillator 147, in a modulator 164. Modulator 164
comprises a pair of transformers 165 and 166. The
primary winding of transformer 165 is supplied with the
facsimile carrier wave through a potentiometer 167 in-
tercoupling oscillator 147 and ground potential.

The facsimile signal appearing across cathode follower
resistor 163 1s supplied to a center tap of the secondary
winding of transiormer 165 through a large coupling
capaciior 168 and a large resistor k69 shunted by a
small capacitor 17¢. The junction of capacitor 168 and
resistor 189 is coupled to ground through a rectifier i7i
to form a D. C. restoration circuit. Rectifier 171 is poled
80 as to pass facsimile signals corresponding to the white
or background level of the transmitted copy. Accord-
Ingly, each time the copy background is scanned, ca-
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pacitor 168 will be discharged through rectifier 171, the
discharging circuit having a relatively short {ime constant.
When the inteiligence markings are scanned, the fac-
simile signal will not pass through rectifier 171 but will
charge capacitor 168 through the relatively long time
constant charging circuit including resistor 38&%. It is
evident that the D. C. or background level of the facsim-
ile signal will be clamped to ground potential through
the action of rectifier 171, thus insuring a constant irans-
mitted background level irrespective of the backeround
shade of the copy sheet. Capacitor 179, shunting re-
sistor 169, provides high frequency compensation. In
one embodiment of the invention, the constants of the
D. C. restorer circuit were so chosen that satisfactory
restorer action was achieved in transmission of con-
tinuous tone scale pictorial copy with a quarter inch
copy sheet margin.

The terminals of the secondary winding of transformer
165 are coupled, respectively, to the terminals of the
primary winding of transformer 166 through a resistor
172 and a rectifier 173 and through a resistor 174 and
a rectifier 1735, respectively.

Rectifiers 173 and 175 are poled and biased so as to
provide a high or substantially infinite impedance to the
background signal and a low impedance to the facsimile
intelligence signals. The facsimile intelligence signal,
which in Fig. 11 would have a positive polarity, effec-
tively polarizes rectifiers 173 and 173, causing modula-
tion of the facsimile intellicence on the carrier.

One end of the secondary winding of trensformer 166
is connected to ground while the other end thereof is

connected to the control grid of an amplifier tube 43"

thereby applying the modulated facsimile carrier to tube
45"". The other connections of tube 45’' sre identical
with the connections of tube 43’ of Fig. 6, so that the
modulated facsimile output signal is selectively applied
to output transformer 46.

Blanking signal E, the generation of which was de-
scribed hereinbefore in connection with Fig. 8, is ap-
plied to the control grid of an amplifier tube 9¢’. The
cathode of tube 96" is coupled tc ground through series
connected resistors 176 and 177. The iunction of re-
sistors 176 and 177 is coupled to the control erid of
tube 90’ through a grid resistor 178 shunted by a recti-
fier 179. Rectifier 179 together with resistor 178 and
capacitor 125 of Fig. 8 form a D. C. restorer circuit
which clamps the blanking pulse to ground potential
thereby avoiding an apparent decrease in blanking pulse
amplitude with increasing blanking pulse length.

The amplified blanking signal output of tubsz 9§ is
derived from the cathode thereof and applied through
a capacitor 18§ fo the center tap of the primary winding
of transformer 166. The effect of the blanking signszl
I8 to bias rectifiers 173 and 175 so that they remain non-
conductive through the time interval #, to f,.

A potentiometer 181 is coupled between a source of
positive potential and grocund., The slider of potentiome-
ter 181 is coupled through a rectifier 182 to the end of
capacitor 189 remote from the cathoade of tube 20
Rectifier 182 is so poled as to clamp the zero level of the
blanking signal wave form to a fxed potential above
ground, the fixed potential veing dztermined by the ad-
justment of potentiometer 381, It will be noted that
potentiometer 181 is included in the ground return cir-
cuit for the low facsimile-input side of modulator 154,
Accordingly, poteniiomieter 181 mav be set so that fac-
simile signals below a certrin lave! will have re efiect on
moculator 164, In effect potentiometer 181 provides a
contrast control which may be set substaniially to elim-
inate that portion of the fmzc3imile signal which represents
paper texture.

Referring now to Figs. 12 through 15, a relay system
in accordance with the invention for controlling the stari-
ing and switching of the transmitters and associated ap-

paratus of a two {ransmitter arrangement will be de-
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scribed. The relays intended to operate primarily in
connection with one transmitter, herein termed the upper
transmitter, are the end-of-message relay EMU, the door
closed relay DCU, the motor start relay MSU, the timer
relay TU and the door open relay DOU. The relays in-
tended to operate primarily in connection with the other
transmitier, herein termed the lower transmitter, are the
end of message relay EML, the door closed relay DCL,
the motor start relay MSL, the timer relay TL and the
door open relay DOL. The three common relays are
the selector relay SEL, the phasing relay P and the
facsimile signal relay ¥ AX

Belore presenting a detailed descuptmn of the relay
system and associated apparatus shown in Figs. 12 through
15, a brief overall description thereof will be given. When
the power is turned on initially, a standby signal is trans-
mitted from oscillator 66 of Fig, 7. When the door of
the upper fransmitter is opened, door open relay DOU
becomes energized. Next a message blank is inserted
1n the upper transmitter and the door is closed, energizing
door closed relay DCU through a door switch and con-
tacts of relay DOU. Energization of relay DCU cuts
off the standby signal, energizes a door latch magnet, a
drum brake magnet and the exciter lamp power supply,
and applies power line AC to the drum motor through
ccentacts cn motor start relay MSU. Energization of relay
DCU also produces energization of selector relay SEL,
thereby determining the association of amplifier circuits
- with the active transmiiter. Relay SEL connects the car-
riage line feed mcotor on the upper transmitter to facsimile
relay FAX which will cause the motor to operate at the
proper time. |

The voltage appearing across the drum motor is also
applied through a rectifier to the winding of motor start
relay MSU. As the motor speed rises, this rectified volt-
age increases until, as the drum motor approaches syn-
chronous speed, the voltage becomes high enough to
energize relay MSU. Energization of relay MSU trans-
fers the drum motor from the AC line to a synchronous
power amplifier which provides a highly controlled driv-
ing voltage therefor. Relay MSU also applies BDC voltage
to a delay circuit which, after a predetermined time inter-
val during which the drum motor becomes stabilized, op-
erates a glow discharge tube. The glow discharge tube
energizes timer relay TU which, in turn, operates phasing
relay Pil. -
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Energizaticn of relay PH completes the ground return

path of tube 65" of Fig. 7 so that phasing impulses are
transmitted to output transformer 46. Relay PH also
operates a timer, the setting of which determines the dura-
tion of the phasing interval., At the end of the phasing
interval, the timer operates facsimile relay. FAX which
permits transmission of facsimile signals from the upper
transmitter photocell and which also energizes the upper
transmitter line feed motor, providing scanning of the

essage biank. At the same time, operation of relay FAX
releases relay PH, stopping transmission of phasing im-
pulses.

While the message is being transmitted from the upper
transmitter or at any time after the upper transmitter door
is closed, the lower transmitter may be started in a simi-
lar man in this case, the lower transmitter, after on-
eration of timer relay TL, runs idle until the end cf the
message on the upper fransmitter.

- At the end of the message on the upper transmitter, as
determined by the setting of the end-of-message pointer,
the end-oi-message switch is operated, operating end-of-
message relay EMU. Operation of relay EMU applies
end-of-message tone to the line and restores the relays
associated with the upper transmitter to their initial comn-
ditions. Deenergization of relay DCU applies power to
2 haii-nut sclenoid on the carriage, allowing the carriage
to be returned to the starting point by a carriaﬂe return
spring, -

. As soon as the carriage starts to return the end-of-
message SWlff‘h 1S released removing power from relay
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ission of the end-of—_mes’_sage

EMU and terminating trans
tone.

As soon as relay SEL has become deanerglzed ‘a COn-
nection is made from relay TL to relay PH and a similar
sequence of operations, commencing with transmission
of the phasing impulses, is followed for the lower trans-;
mitter,

The 0perat10n is similar irrespective of WhiCh trans-
mitter is started first, except for the operation of relay
SEL, and continues as long as messages are to be trans-
muited. At the end of the last message, all relays return
to their deenergized conditions and standby tone is ap-
plied to the line. |

The relay system will now be descmbed in greater detail.

er convemence, the armatures and associated contacts
of most of the relays have been divided into two groups,
the armatures and contacts of one group for each relay
being numbered consecutively from 1 and the armatures
and contacts of the other group for each relay ‘being
numbered consecutively from 1°. |

For simplicity, the various electrical connections will
be described simultaneously with a detailed descnptmn
of system operation.

Let it be assumed that there are two facsimile trans-
mitters of the type shown in Fig. 1. Initially, both are
idle. When the power is turned on and before anything
else 1s done, it is desired to transmit the standby signal.
It will be remembered that in order to transmit the stand-
by signal, the ground return path through conductor 118
for tube 67’ of Fig. 7 must be completed. At this time
all of the relays are in their unoperated positions as shown
in the drawing. The ground connection of conductor
113 may be traced from conductor 118, normally closed
contact 1’ and armature 2’ of relay DCL, normally closed
contact 1’ and armature 2’ of relay DCU and through
conductor 208 to ground. Tube 67’ is thus in conductive
condition and transmits the standby signal from oscﬂlator
6¢ to output transformer 48. |

It is assumed that, in their initial condition, the doors
of both transmitters are closed. When the door of trans-
mitter U is opened for insertion therein of a message
blank, relay DOU becomes energized. The energizing
circuit therefor may be traced from conductor 281, which
is the high side of the AC line, through the tongue and
back contact of switch DSU, the winding of relay DOU
and conductor 200 to ground. It should be noted that
switch DSU, which may correspond to either switch DCS
or DCS’ of Fig. 1, assumes its illustrated position when
the associated transmitter door is opened. When relay
DOU operates, it locks up in its operated position though
a circuit extending from ground through conductor 290,
the winding of relay DOU, contact 6 and armature 5 of
relay DOU, contact 1 and armature 2 of relay TU and
conductor 201 to the high side of the AC line.

When the door of transmitter U is closed, the tongue
of switch DSiU makes with its front contact and switch
DSZU is closed. Switch DS2U corresponds to the other
one of switches DCS and DCS’ of Fig. 1. The closm,,_.,
of switches DSiU and DS2U completes an energizing cir-
cuit for relay DCU. This circuit may be traced from
conductor 201 through the tongue and front contact of
switch DSIU, switch DS2U, armature 2 and contact 3 of
relay DOU, the winding of relay DCU and through con-
ductor 200 to ground. When energized, relay DCU locks
up through a circuit extending from conductor 201
through tongue 2 and contact 1 of relay EMU, tongue 5
and contact 6 of relay DCU, the winding of relay DCU
and conductor 288 to ground. |

The windings of door latch magnet DMGU and drum
brake magnet DBMU are coupled in parallel with the

winding of relay DCU so that these magnets are ener-
gized when relay DCU is energized. Magnet DMGU,
which is not shown in Fig. 1, serves to lock latch 28 and
prevent door 27 from being opened.” Magnet DBMU re-
leases a drum brake thereby permitting rotation of the
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message drum. It will be noted that since doer assembly
7 provides the right hand bearing for the message drum,
opening of the door while the drum is rotating or rotat-
Ing the drum while the door is open could seriously dam-
age the message drum. One end of each of windings
BMGU and DBEMU is grounded through a conductor 262,
wiile the other ends thereof are coupled to the high side
of the winding of relay DCU through a conductor 253.

Also coupled in parallel with the winding of relay DCU
is tne primary winding of exciter lamp transformer 294,
the secondary winding of which energizes exciter lamps
Ei.U end BELU. Lamp ELU corresponds to lamp 32 of
Fig. 1 while lamp BELU corresponds to lamp 29 of Fig.
1. Ii 1s evident that closing the message drum door of
transmitter U energizes relay DCU thereby locking the
door latch, releasing the drum brake and energizing the
signal and blanking photocell exciter lamps.

Energization of relay DCU completes an energizing cir-
cuit for selecter relay SEL, the circuit extending from
ground through conductor 260, the winding of relay SEL,
and contact 7 and armature 8§ of relay DCL to the high
side of the winding of relay DCU. Once energized, relay
SEL locks up through contact 6 and armature 5 thereof
to the high side of the winding of relay DCU. Accord-
ingly, relay SEL will be energized for the same period as
relay DCU.

Energization of relay DCU opens contact 1’ and arma-
ture 2’ thereof, thereby breaking the ground return circuit
of conductor 11§, rendering tube 67’ non-conductive and
suppressing transmission of the standby signal.

Conductor 72 of Fig. 6, which may also be considered
as conductor 72" of Fig. 11, and conductor 120 of Fig. 8
are connected to contact 4" of relay SEL. Conductor 73
of rig. 6, which may also be considered as.conductor 73’
of Fig. 11, and conductor 221 of Fig. 8 are connected to
contact &’ of relay SEL. Armature 5’ of relay SEL is
connected to a source of B-}- potential through a conduc-
tor 285. 1t is evident therefore that with relay SEL in its
unenergized condition, positive potential will be supplied
to conductors 72, 72" and 12¢ so that tube 40’ of Fig. 6
will be disabled, tube 41" of Fig. 11 will be operative and
tube 47" of Fig. 8§ will be disabled. It must be remem-
bered thai in a given installation the arrangements of
Figs. 6 and 11 are used in the alternative. |

When reiay SEL 1s energized, i. e., when the door of the
upper transmitter message drum is closed, positive po-
tential is supplied tc conductors 73, 73’ and 121, thereby
disabling tube 41’ of Fig. 6, rendering tube 40"’ of Fig. 11
operafive, and disabling tube 48" of Fig. 8.

When the upper transmitter door is closed, message
drum motor DMU, which corresponds to motor 2§ of
Fig. 1, 1s energized from the AC supply through a circuit
extending from ground potential through conductor 200,
contact 1" and armature 2’ of relay MSU, the winding of
motor DMU, armature " and contact 4° of relay MSU
and resistor 206 to the high side of the winding of relay
DCU. Resistor 206 1s a protective resistor designed to
limit the motor starting current. .

The end of resistor 206 adjacent to contact 4" of relay
MSU is connected to one terminal of a rectifier element
287. The other terminal of rectifier 207 is coupled to
ground potential through the series combination of a re-
sistor 208 and a capacitor 282, The junction of resistor
208 and capacitor 289 is coupled to ground through a re-
sistor Z21€, the winding of relay MSU and conductor Z68.
When moter DMU comes up to speed, current drawn by
motor DMU and the consequent voltage drop across re-
sistor 286 decreases sufficiently so that the rectifier 207
produces an operating potential for relay MSU.  When
relay MSU is operated, motor DMU is supplied with
power from a synchronous power amplifier SPAU, the de-
tails of which, together with the details of the motor
- stabilizer circuit and the 60-cycle source, are fully dis-
closed in the copending application of F. T. Turner et al.
referred to hereinbefore. The output of amplifier SPAU
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1s applied to contacts 3’ and 6’, respectively, of relay
M5U so that, when relay MSU is energized, drum motor
DMU will be supplied with ~ower from amualifisr SPAT.
It will be noted that the iaput tc amplifier SPAU is
shorted at centact 7" and armaiure 8’ of relay DCU and
contact 1 and armature 2 of relay MSU, so that the ampli-
fier is operative solely when both relays DCU and MSU
are energized.

When relay MSU is energized, a positive potential is
applied to the ancde of a glow discharge tube 2i1. The
circuit therefor extends from the anode of tube 211
through the winding of relay TU, contact 6 and arma-
ture 5 of relay MSU and through resistor 288 to the posi-
tive terminal of rectifier 237. It will be noted that relay
TU will not be energized until tube 211 conducts, com-
pleting the eaergizing circuit through the main discharge
path of tube 211 and tc ground through conductor 242.
‘The starter ancde of tube 211 is coupled to ground po-
tential through series connected resistors 212 and 213,
The junciicn of these resistors is coupled to the cathode
of tube 211 through a capacitor 214 and to the anode
of tube 2121 through a resistor 215. Resistor 215 serves
as a charging resistor for capacitor 2i4 so that, when a
positive potential is applied to the anode of tube 211,
capacitor 214 charges at a rate determined by the time
constant of its charging circuit. When sufficient charge
1s built up on capacitor 214, the potential of the starter
ancde oi tube 211 1s great enough to transfer the dis-
charge from the starter ancde to the main ancde, com-
pleting the energizing circuit for relay TU. Upon ener-
gization of relay TU, a circuit is completed from the
starter anode of tube Z1I through resistor 212, a resistor
216, contact 6 and armature 5 of relay TU and through
conducter 200 to ground.

Energizaticn of relay TU breaks the locking circuit for
relay DOU extending through contact 1 and armature 2
of relay TU. Deenergizaticn of relay DOU completes
an energizing circuit for relay PH. This circuit extends
from ground through conductor 282, the winding of relay
PH, a rectifier 217, contact I and armature 2 of relav
FAX, armature 2 and contact 3 of relay SEL, contact 3
and armature 2 of relay DCU, contact 1 and armature 2
of relay DOU and through switches DS1U and DSZU
to the high side of the AC line. The delay between ency-
gization of relay MSU and PH 1s provided i¢ allow drum
motor DM U to synchronize with the driving voltage from
amplifier SPNU befcre beginning transmission.

When relay PH is energized, a ground return circuit
for tube 63" of Fig. 7 is completed, thus permitting
transmission of the phasing signal from modulator 62’
through tube 65’ to cutput transformer 46. The grcund
return circuit extends from the cathode of tube 65
through conductor 115, contact 3 and armature 2 of relay
PH and through conductor 288 to ground.

Energization of relay TU applies B4 to the upper
tone generator amplifier, the circuit extending from B
conductor 285 and through contact 3’ and armature 2’
of relay TU to the upper tone generator amplifier. Upon
application of B4 to this amplifier, motor stabilization
as described in the aforementioned patent application of
E. T. Turner et al. can occur. It should be noted that
the upper and lower tone generators correspond to tone
generator 21 of Fig. 1.

When relay PH is energized, an energizing circuit for
a timer 218 is completed, the circuit extending from the
high side cf the AC line throcuch armature 5 and contact
6 of relay P and through timer 218 io ground. After
phasing signals have been transmitted for a predeter-
mined time nterval, such as 2.5 seconds, timer 218 closes
switch 219, therebv comipleting an energizing circuit for
relay FAX., This latter circuit extends from the high
side of the AC line, through switch 219, the winding cof
relay FAX and conductor 268 to ground.

Energization of relay FAX opens contact 1 and arma-
ture 2 thereof, thereby opening the energizing circuit for
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relay PH. Deenergization of relay PH removes ground
frox
transmission of the phasing signal. It will be noted that
the phasing signal has been transmitted for a time interval
determined by the timer adjustment. When relay PH
is deenergized the timer energizing circuit through con-
tact & and armature 5 thereof is opened, permitting timer
218 to return to its initial condition.

Upon completion of the phasing interval, message trans-
mission from the upper transmitter is to commence. As
has been pointed out above, energization of relay SEL
rendered tube 47" of Fig. 8 conductive and either tube
40’ of Fig. 6 or tube 48"’ of Fig., 11 conductive. Prior
to energization of relay FAX, message amplifier tube 45’
of Fig. 6, or tube 45" of Fig. 11, lacked a cathode ground
return path. Upon energization of relay FAX at the
close of the phasing interval, this path is provided, the
circuit extending through conductor 99 of Fig. 6 or Fig.
11 and through contact 3’ and armature 2’ of relay FAX
to ground conductor 20¢. When this ground return path
1s complete, intelligence signals from the upper transmitter
signal photocell may be transmitted tc cutput transformer
46 of Fig. 7. |

In order to scan the message blank the camage assem-
bly comprising the signal photocell and exciter lamp, as
shown at 33 and 34 of Fig. 1, must travel longitudinally
along the message drum. This travel is effected by means
of a line feed motor LFMU which is energized through
a circuit extending from ground conductor 262 through
- the winding of motor LFMU and contact 3’ and armature
2" of relay SEL to the high side of the winding of relay
- FAX. it should be noted that, upon energization, relay

the cathode of tube 65’ of Fig. 7 thereby suppressing -

10

15

20

25

30

FAX locks up through a circuit extending from ground

conductor 200, the winding of relay FAX, contact 6 and
armature 3 of relay FAX, contact 4 and armature 5 of
relay EML, contact 1 and armature 2 of relay EMU and
through conductor 201 to the high side of the AC line.
Accordiagly, relay FAX will stay encrgized until either
relay EMU or EML is energized.

While the message blank in the upper transmitter is
being scanned, the message drum of the lower transmitter
may be loaded. In fact, the lower transmitter may be
loaded at any time after the upper transmitter door is
closed. The first step is opening the door of the lower
transmitter and inserting the rolled blank therein. Upcn
opening the door, relay DOL is energized through a
circuit extending from the high side of the AC line
through conductor 261, tongue and back contact of docor
switch [DS1L, the winding of relay DOL and through
conductor 200 to ground. When energized, relay DOL

locks up through a circuit extending from the high side -

of the AC line through conductor 2$3, armature 2 and
contact 1 of relay TL, armature 5 and contact 6 of relay
DOL, the winding of relay DOL and through conductor
2649 to ground.

- VWhen the door of the Ilower transmlttur is closed,
switches DSIL and DS2L assume their cperated posi-
tions, campletmﬂ an energizing circuit for relay DCL.
This energizing circult extends from conductor 2§41
through the tongue and front comtact of switch DSIL,
switch DS2Z2L, armature Z and contact 3 of relay DOL

~and through the winding of relay DCL and conductor

200 to ground. When energized, relay DCL locks up
through a circuit extending from ground through con-
ductor 2088, the winding of relay DCL, contact 6 and
armaiure 5 of relay DCL, contact 1 and armature 2
of relay EML and conductor 201 to the high side of
the AC line.

The windings of door latch magnet DMGL and drum
brake magnet DBMI are coupled in parallel with the
winding of relay DCL so that these magnets are energized
when relay DCL is energized. Magnets DMGL and
DBML and fransformer 228, as well as exciter lamps ELL
and BELL, correspond, respectively, to magnets DERMU
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and DMGU, transformer 204, and lamps ELU and BELU
described in connection with the upper transmitter.

- Also coupled in parallel with the winding of relay
DCL is the primary winding of exciter lamp transformer

- 220, the secondary winding of which energizes exciter

lamps ELL and BELL. It is evident that closing the door
of the lower transmitter locks the door latch, releases
the drum brake and energizes the signal and blanking
photocell exciter lamps

When relay DCL is energized, an energizing circuit for
drum motor DML is completed. This circuit extends
from ground through conductor 249, contact 1" and arma-
ture 2’ of relay MSL, the winding of drum motor DML,
armature 5’ and contact 4’ of relay MSL and resistor 221
to the high side of the winding of relay DCL. Resistor
221 is a protective resistor designed to limit the starting
current of motor DML. Contact 4" of relay MSL 1is
connected to one terminal of a rectifier element 222, the
other terminal of which is coupled to ground potential
through the series combination of a resistor 223 and a
capacitor 224. The junction of resistor 223 and capacitor
224 1s coupled to ground potential through a resistor 223,
the winding of relay MSL and conductor 288.
~ When drum motor DML comes up to speed, the cur-
rent drawn by motor DML and the consequent voltage
drop across resistor 221 decrease sufficiently - so that
rectifier 222 produces an ophraung potential for relay
MSL.

The output terminals of a synchronous power amplifier
SPAL are connected to contacts 3’ and &', respectively,
of relay MSL so that, when relay MSL is energized due
to the rising speed of motor DML, motor DML becomes
energized from amplifier SPAL rather than from the
A. C. line. The 1nput to synchronous power amplifier
SPAL 1s shorted at contact 77 and armature 8" of relay
DCL and contact 1 and armature 2 of relay MSL so
that the amplifier Is operative solely when relays DCL
and MSL are energized.

When relay MSL is energized, a positive potential
15 applied to the anode of a glow discharge tube 2286
through a circuit extending from the positive terminal of
rectifier 222 through resistor 223, armature 5 and contact
6 of relay MSL, and the winding of relay TL to the anode
of tube 226. The cathode of tube 226 is connected to
ground and, through a capacitor 227, to the junction of
series connected resistors 228 and 2292 intercoupling the
starter anode of tube 226 and ground. The junction of

resistors 223 and 229 is coupled to the anode of tube

226 through a charging resistor 23¢ and to ground through
a resistor 231, contact 6 and armature 5 of relay TL and
conductor 280. When the positive potential is applied
to the anode of tube 226, a charging current for capacitor
227 flows through resistor 238. After a predetermined
time interval dependent on the time constant of the
chargmg circuit, the charge on capacitor 227 will raise
the potential of the starter anode of tube 226 sufficiently
to initiate the main discharge, thereby completing the
energizing circuit for relay TL.

Energization of relay TL causes application of B+
potential to the tone generator amplifier of the lower
transmitter. The circuit therefor extends from B4
through conductor 205, and contact 3’ and armature 2"
of relay TL to the lower tone generator amplifier.

At any time after closing the door of the upper trans-
mitter, a message blank may be inserted in the lower
transmitter. When the door of the lower transmitter is
closed, the sequence of operations just described will

occur. After reiay TL is energized, applying B-- to the

- lower tone generator amplifier, the iower transmitter will

run idle until transmission of the message .in the upper
transmitter is completed.
At the end of the message on the upper transmitter, as

 determined by the setting on the end-of-message pointer

75

of the upper transmitter, corresponding to pointer P of
Fig. 1, switch EMSU, corresponding to switch EMS of
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Fig. 1, will be closed, thereby completing an energizing
circuit for relay EMU. This circuit extends from the high
side of the A. C. line through conductor 201, switch
EMSU, the winding of relay EMU and conductor 200
- to ground. o

When relay EMU is operated, a ground return path for
tube 67" of Fig. 7 is completed, thereby applying the
end-of-message tone from oscillator 66 to output trans-
former 64. This ground return path extends from the
cathode of tube 67’ through conductor 118, contact 6

and armature 5 of relay EMU and through conductor 200
to ground.

It will be noted that energizatioﬁ of relay EMU opens

contact 1 and armature 2 thereof, thereby opening the
energizing circuit for relay DCU. Reenergization of re-
lay DCU results in deenergization of relays SEL, TU,
FAX and MSU, door latch magnet DMGU, drum brake
magnet DBMU, and exciter lamps ELU and BELU, each
of which is energized in parallel with relay DCU. De-
energization of relay MSU opens contacts 6’ and 3
thereof, removing driving voltage from drum motor
DMU. Deenergization of relay FAX removes driving
voltage from line feed motor LFMU, stopping forward
travel of the upper transmitter carriage. |

Deenergization of relay DCU closes an energizing cir-
cutt for a half-nut solenoid SU thereby releasing a car-
riage return spring and causing the carriage to return
to its 1nitial position. The energizing circuit for solenoid
SU extends from the high side of the A. C. line through
switches DS1U and DS2U, armature 2 and contact 1
of relay DOU, armature 2 and contact 1 of relay DCU,
a switch SSU, the winding of solenoid SU and conductor
202 to ground. As soon as the carriage starts to return,
switch EMSU opens, thereby opening the energizing cir-
cuit for relay EMU and suppressing transmission of the
end-of-message tone by opening the ground return path
for tube 67°. Since a very short time is required for the
carriage to commence its return trip, the end-of-message
signal will be transmitted for a very short interval. If
the lower transmitter had not been loaded, the ground
return path for tube 67’ would be maintained through
contact 1" and armature 2’ of relay DCL and contact 1’
and armature 2" of relay DOL, resulting in transmission
of the standby signal. When the carriage returns to its
initial position, a stop arm thereon operates switch SSU
thereby opening the energizing circuit for solenoid SU.

Deenergization of relays SEL and FAX at the end
of the message in the upper transmitter completes an
energizing circuit for relay PH extending from ground
through conductor 202, the winding of relay PH, recti-
fier 217, contact 1 and armature 2 of relay FAX, arma-
ture 2 and contact 1 of relay SEL, contact 3 and arma-
ture 2 of relay DCL, contact 1 and armature 2 of relay
DOL, switches DS2L and DS11. and conductor 201 to the
high side of the AC line.

Energization of relay PH again closes the ground re-
turn circuit through conductor 115 for tube 65’ of Fig.
7, thereby permitting application of the phasing signal
from oscillator 64 to transformer 46, While it may ap-
- pear from the foregoing description that phasing signals
and end-of-message signals are transmitted concurrent-
ly, actually this is not the case. To prevent concurrent
transmission, the resistance-capacitance network in the

cathode circuit of tube 67° is given a short time con-

stant while the resistance-capacitance network in the
cathode circuit of tube 65’ is given a long time con-
stant, As a result, tube 67’ will be cut off by the open-
ing of switch EMSL before tube 65’ transmits a phasing
impulse.

Energization of relay PH closes armature 5 and con-
~ tact 6 thereof thereby applying AC line voltage to timer
218. Upon completion of the timer cycle, timer 218
operates switch 219, again completing the energizing cir-

cuit for relay FAX. When ¢nergized, relay FAX locks

10

15

20

30

25

45 .

It should be noted that a small time delay may occur be-
fore relay MSL becomes deenergized because of the

o0

b5

on capacitor 269.
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up through the same circuit described in connection with
the upper transmitter.

Operation of relay FAX cpens the energizing circuit
for relay PH, thereby opening the ground return circuit
for tube 65’ of Fig. 7 and suppressing transmission of
phasing impulses. Operation of relay FAX also closes
the cathode ground return circuit of tube 45’ of Fig. 6
or tube 45" of Fig, 11 as described hereinbefore. Ac-
cordingly, facsimile signals from the lower transmitter
may be transmitted to transformer 46. In this connec-
tion, it shouid be noted that relay SEL is deenergized so
that conductors 120 and 72 or 72’ are connected through
contact 4" and armature 5’ thereof to the B+ supply.
As a result, tubes 40’ and 41’ of Fig. 6 will be in their
non-conductive and conductive conditions, respectively,
or, if the arrangement of Fig. 11 is employed, tubes 40’
and 41" will be in their non-conductive and conductive
conditions, respectively. Similarly, tubes 47’ and 48’ of
Fig. 8 will be in their non-conductive and conductive
conditions, respectively.

Energization of relay FAX with relay SEL deener-

gized produces energization of the lower transmitter line
feed motor LFML because motor LFML is connected in

- parallel with relay FAX through a circuit extending

25
-tor LEML, and contact 1’ and armature 2’ of relay SEL
to the high side of the winding of relay FAX,

from ground through conductor 202, the winding of mo-

The message blank in the lower transmitter is scanned

and facsimile signals are transmitted until end-of-message
switch EMSL 1s closed as the carriage reaches the end-of-

message pointer P of Fig, 1.
Closing of switch EMSL completes an energizing cir-

- cuit for relay EML, the circuit extending from the high
-side of the AC line through switch EMSL, the winding

of relay EML and conductor 266 to ground. Energization

of relay EML completes a ground return path for tube

67" of Fig. 7 extending from the cathode of tube 67’

- through conductor 118, contact 3° and armature 2’ of
-relay EML and conductor 260 to ground. Upon com-
40
- of oscillator 66 is applied to transformer 46.

pletion of the ground return path for tube 67, the output

Energization of relay EML opens the energizing cir-
cuits for relays DCL, TL, MSL and FAX, line feed motor
LFML, drum motor DML, door latch magnet DMGL,
brake magnet DBML and exciter lamps ELL and BELL.

charge on capacitor 224. A similar delay may occur in
the deenergization of relay MSU because of the charge

Deenergization of relay DCL completes an energizing
circuit for a solenoid SL extending from ground through
conductor 202, a switch SSL, solenoid SL., contact 1 and
armature 2 of relay DCL, contact 1 and armature 2 of
relay DOL, switches DS2L and DS1L and conductor 201
to the high side of the AC line. Energization of solenoid

- oL releases the carriage to permit the return spring to

- return the carriage to its initial position.

60

When the
carriage reaches its initial position, a stop arm thereon

operates switch SSL opening the energizing circuit for
relay SL.

As soon as the carriage starts its return trip, switch

- EMSL opens, thereby opening the energizing circuit for

70
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relay EML. If the upper transmitter has been loaded
and is running idle, the ground return path for tube 67
of Fig. 7 will be broken, transmission of the end-of-mes-
sage signal will be terminated, and an operating cycle
for the upper transmitter will commence., If the upper
transmitter has not been loaded, transmission of the
standby signal by tube 67’ will continue, the ground re-
turn path being made in the same manner as when power
was Initially turned on, namely, through contact 1’ and
armature 2° of relay DCL and contact 1’ and armature 2’
of relay DCU. It should be noted that the end-of-message
signal and the standby signal are derived from the same
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-source, the -difference therebetweea’- being that theend-

of-message signal is of short duration. while the duration
of the standby signal is indefinite.
A push button switch PBL is connected between “the

high side of relay FAX winding and ground, the circuit -

including the winding of relay EML, so that this button

may -be closed during message transmission. to initiate the

‘end-of-message sequence of operations. A similar switch
PBU is provided for the upper transmitter,

If desired; the lower transmitter may be loaded ‘be-
fore the upper transmitter. .In this event the: sequence
of operations. described for the lower transmitter -occurs
. before those for the upper transmitter. Similarly, either
transmitter may be operated . without loading the other,
-in. which-event all relays return to.their unoperated- pOSI-
tions. at .the end of each cycle of operations.

It is to be understood that the mechanical apparatus
~disclosed in Figs. 1, 1A and 3 does not form: a part of
. the present invention :but forms. a ;part of the invention
disclosed in the copending patent.application .of .L..G.
- Pollard,. Serial No. 274,174, filed: February.29,.1952,
now Patent: No. 2,695,925, issued November 30,.1954.

‘While the.invention has been described in a particular
—use thereof.and in particular .embodiments, it is:not de-

-sired:that it ‘be limited thereto, for obvious modifications:

thereof.will occur. to those skilled in the. art without de-
parting fron .the :spirit and scope of the invention as set
“forth: in  the .anpended claims. The various values of

frequency, voltage and the like, given in the specification,
--are- intended: solely for illustration .and are not: fo: be-

considered as llmltlng the invention.
“What is ¢laimed is:

.1.:Facsimile transmission. apparatus comprising scan=
‘ning:means for scanning a rolled transmitting blank hav~

ing the: subject matter to be transmitted delineated there-

-on thereby to-produce a facsimile signal and in which the

adjacent edges of the rclled blank are spaced irom each
other by a Jlongitudinal gap, and including means oper-
ative ;periodically to produce a generally rectangular elec-

-trical impulse having a time duration determined by the .
width of the gap .between the adjacent. edges of . said

- transmitting blank, a flip-flop circuit having a normal con-
~dition and an operated condition, means responsive 1o
the leading edge of said electrical impulse to trigger said

flip-flop circuit from said normal conditicn to said oper--

ated condition thercof thereby to produce at the output
-of said flip-flop. circuit the leading edge of a generally

- rectangular ‘blanking pulse. at a time substantially coin-
cident with the leading edge of said electrical impulse,sa
one-short multivibrator circuit for generating a generally+

. rectangular output pulse having.a predetermined: time
duration, means responsive to _the trailing edge of. said
- electrical .impulse to trigger-:said .multivibrator thereby
to produce said output: pulse,. said output pulse having-a
leading edge substantially coincident. in time. with the
trailing edge of said electrical impulse: and a trailing .edge

occurring said predetermined time thereafter, means re-
sponsive to the frailing edge.of said output pulse to trig-

ger -said flip-flop circuit from said. operated condition

~duce the trailing edge of said rectangular blanking: pulse,
‘a blanking modulater circuit, an output circuit coupled to
~: said  blanking modulator circuit, means to apply said fac-
_simile signal to said blanking modulator circuit. thereby
to apply said facsimile signal o said output circuit, means:
- to apply said rectangular blanking pulse to said blanking
- modulator circuit to suppress .transmission of said. fac-
. simile signal from a time corresponding .to the leading
edge.of said electrical impulse to said predetermined: t1me
-after the trailing edge thereof, a source of a phasing:wave,
~a normally-non-conductive phasing modulator.intercou-

pling said source and said output circuit, and means to |

:apply the output pulse of said multivibrat{)r to:sald phas-
- ing modulator to render:said phasing modulator conduc-
- tive during said predetermmed time. -
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~trailing :edge- occurring - said - predetermined time there-
-after, means:responsive:to the-trailing edge of said output
;:_.-pulse to: trigger said ‘flip-flop circuit from said operated
-condition:thereof to-said-normal condition thereof thereby

30
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= 2.7 Facsimile «transmission-.apparatus, - comprising . first
-scanning means for.scanning-a rolled .transmitting blank

‘having the subject:matter to :be  transmitted -delineated

‘thereon “thereby to: produce :a facsimile - signal. and- in
which the adjacent edges of the rolled blank are:spaced

‘from each other by a longitudinal gap, second scanning
-means for scanning:a portion .of said transmitting blank

thereby .periodically. to produce. a generally rectangular

-electrical .impulse -having-:a time: duration .determined

by the width of the:gap between the adjacent edges of
sald transmitting: blank,:a flip-flop circuit having a nor- .

‘mal condition and an operated condition, means -respon-
~sive . to “the “leading :edge. of -said: electrical -impulse to
~trigger said fiip-flop circuit from-said normal condition to
-sald' operated -condition -thereof thereby -to produce at
the output: of said:flip-flop_circuit the leading edge of a
-generally rectangular “blanking: pulse- at a time--substan-
tially coincident -with the leading edge of said-electrical
-impulse, a one=-shot-multivibrator- circuit for generating

a generally rectangular:. oufput pulse having a-predeter-
‘mined time duration, - means responsive to the - trailing-edge

-of -said electrical- impulse -to - trigger -said multivibrator
thereby .fo: produce said: output pulse,- said: output- pulse

having a leading-edge::substantially coincident in time
with ‘the trailing - edg of--said:-electrical impulse and a

to.produce the trailing edge -of-said rectangular-blanking
-pulse, . a -blanking ~modulator - circuit, ‘an- output - circuit
coupled to::said - blanking - modulator circuit,” means to

.-apply said :facsimile-signal to-said blanking modulator cir-
;-fcult thereby -to:apply: said facsimile signal to said output
35
-said :blanking ::modulator - circuit - to-+suppress -transmis-
< sion of - said facsimile signal:from a-time corresponding

circuit, meansto-apply said.rectangular blanking pulse to

-to:the -leading edge-of-said electrical impulse to said pre-

. determined time-after the trailing edge ‘thereof, a-source
40
~modulator. intercoupling said source-and -said- output: cir-
~.cuit, and means-to apply the output pulse of said multi-
~vibrator .to said phasing modulator to render said phas-

-ing - modulater - conductwe during -said . predetermined
-,__tlme -

of aphasing :wave,:-a- normally: non-conductive phasing

-3..*Facsimile trammissmn apparatus, .comprising first

'f.rscanmng ‘means for:scanning-a:rolled transmitting- blank

~having -the= sub]ect :matter: to:be:-transmitted - delineated
“thereon-thereby:to produce a facsimile a'gnal and in which
—the- adjacent edﬂes of the roﬂed blank are: apac’..d' from

econd scanning means

_for:. scanmag a; porﬁoa of sald transmlttmﬂ blank thereby
- periodically:to: preduce a generally. -rectangular-electrical
-.impulse: having-a time’ duration--determined by the. width

55

of the gap between the adjacent:edges-of said transmitting

~-blank,: means -responsive : to -said ~electrical impulse to

_,_gproduce a first voltage peak.at a time. substantially' co-
. incident: with the Ieadm“ edge of -said-electrical impulse,
..a flip-flop circnit having:a. normal condition -and an op-

thereof to said normal condition thereof thereby to pro-- 80

erated condition,;means to-apply said first voltage peak

. to said. flip-flop: c1rcu1t to trigger said flip-flop circuit from
. said normal condition to_said operated condition thereof

‘85

_? thereby to produce. at the. output: of. said flip-flop circuit
the leading edge. of.a generally rectangular blanking pulse

at a.time substantially coincident :with the laadutuﬂr edge

: of said. electrlcal impulse, means responsive. to said elec- -

‘trical impulse to produce a .second voltage peak at a time

| *substannally coincident with the trailing edge of said elec-

‘70

-trical . impulse,- a -one-shot multivibrator circuit for gen-

erating a generally rectangular output pulse having a

_--predetermmed time* duration,; means-to apply said second
- voltage -peak:-to--said- multivibrator -therebs y to- produce
~ said--output.-pulse, - ‘said - autput pulse having a leading
“edge-: substantlally coincident in. time - with the- trailing

edge -of- said: ‘électrical - -impulse and a: traﬂmg edge - o¢-
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curring said predetermined time thereafter, means to de-
rive from said output pulse a third voltage peak at a time
substantially coincident with the trailing edge ot said
output pulse, means to apply said third voltage peak to
said flip-flop circuit to trigger said flip-flop circuit from
said operated condition thereof to said normal condition
thereof thereby to produce the trathng edge of said rec-
tangular blanking pulse, a blanking modulator circuit,
an output circuit coupled to said blanking modulator
circuit, means to apply said facsimile signal to said blank-
iIng modulator circuit thereby to apply said facsimile
signal to said output circuit, means to apply said rec-
tangular blanking pulse to said blanking modulator cir-
Cuit to suppress transmission of said facsimile signal from
a time corresponding to the leading edge of said elec-
trical impulse to said predetermined time after the trajl-
ing edge thereof, a source of a phasing wave, a normally
non-conductive phasing modulator intercoupling said
source and said output circuit, and means to apply the
output pulse of said multivibrator to said phasing modu-
lator to render said phasing modulator conductive dur-
ing said predetermined time.

4. Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
having the subject matter to be transmitted delineated
thereon thereby to produce a facsimile signal and in which
the adjacent edges of the rolled blank are spaced from
cach other by a longitudinal gap, second scanning means
for scanning a portion of said fransmitting blank thereby
periodically to produce a generally rectangular electrical
impulse having a time duration determined by the width
of the gap between the adjacent edges of said transmitting
blank, means responsive to said electrical impulse to pro-
duce a first voltage peak at a time substantially coincident
with the leading edge of said electrical impulse, a flip-flop
circuit having a normal condition and an operated con-
dition, means to apply said first voltage peak to said flip-
flop circuit to trigger said flip-flop circuit from said nor-
mal condition to said operated condition thereof thereby
to produce at the output of said flip-flop circuit the leading
edge of a generally rectangular blanking pulse at a time
substantially coincident with the leading edge of said
electrical impulse, means responsive to said electrical im-
pulse to produce a second voltage peak at a time substan-
tially coincident with the trailing edge of said electrical
impulse, a one-shot multivibrator circuit for generating a
generally rectangular output pulse having a predetermined
 time duration, means to apply satd second voltage peak
to said multivibrator thereby to produce said output pulse,
said output pulse having a leading edge substantially co-
incident in time with the trailing edge of said electrical
impulse and a trailing edge occurring said predetermined
time thereafter, means to derive from said output pulse a
third voltage peak at a time substantially coincident with
‘the trailing edge of said output pulse, means to apply said
.third voltage peak to said flip-flop circuit to trigger said
Mlip-flop circuit from said operated condition thereof to
-said normal condition therecof thereby to produce the trail-
ing edge of said rectangular blanking pulse, a blanking
:modulator circuit, an output circuit coupled to said blank-
ing modulator circuit, means to apply said facsimile sig-
nal to said blanking modulator circuit thereby to apply
sald facsimile signal to said output circuit, and means to
apply said rectangular blanking pulse to said blanking
modulator circuit to supress transmission of said facsimile
signal from a time corresponding to the leading edge of
said electrical impulse to said predetermined time after
the trailing edge thereof.

5. Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
having the subject matter to be transmitted delineated
thereon thereby tc produce a facsimile signal and in which
the adjacent edges of the rolled blank are spaced from each
other by a longitudinal gap, second scanning means for
scanning a circular section of said transmitting blank
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thereby periodically to produce a generally rectanpgulat
electrical impulse having a time duration determined by
the width of the gap between the adjacent edges of said
transmutting blank, means responsive to said electrical im-
pulse to produce a first voltage peak at a time substantial-
ly coincident with the leading edge of said electrical im- -
pulse, a flip-flop circuit having a normal condition and an
operated condition, means to apply said first voltage peak
to said flip-flop circuit to trigger said flip-flop circuit from
said normal condition to said operated condition thereof
thereby to produce at the output of said flip-flop circuit
the leading edge of a generally rectangular blanking pulse
at a time substantially coincident with the leading edge of
said electrical impulse, means responsive to said electrical
impulse to produce a second voltage peak at a time sub-
stantially coincident with the tralling edge of said elec-
trical impulse, a one-shot multivibrator circuit for gene-
rating a generally rectangular output pulse having a pre-
determined time duration. means to apply said second
voltage peak to said multivibrator thereby to produce said
output pulse, said output pulse having a leading edge sub-
stantially coincident in time with the trailing edge of said

electrical impulse and a trailing edge occurring said pre-
determined time thereafter, means to derive from said out-

put pulse a third voltage peak at a time substantially co-
incident with the trailing edge of said output pulse, means
to apply said third voltage peak to said flip-flop circuit to
trigger said flip-flop circuit from said operated condition
thereof to said normal condition thereof thereby to pro-
duce the trailing edge of said rectangular blanking pulse, a
blanking modulator circuit, an output circuit coupled to
said blanking modulator circuit, means to apply said fac-
simile signal to said blanking modulator circuit thereby to
apply said facsimile signal to said output circuit, means to
apply said rectangular blanking puise to said blanking
modulator circuit to suppress transmission of said fac-

simile signal from a time corresponding to the leading
edge of said electrical

ply the output pulse of said multivibrator to said phasing
modulator to render said phasing modulator conductive
during said predetermined time.

6. Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
having the subject matter to be transmitted delineated
thereon thereby to produce a facsimile signal and in which
the adjacent edges of the rolled blank are spaced from
each other by a longitudinal gap, second scanning means
for scanning a circular section of said transmitting blank
thereby periodically to produce a generally rectangular
electrical impulse having a time duration proportional to
the width of the gap between the adjacent edges of said
transmitting blank, said electrical impulse having a lead-
Ing edge occurring at a time substantially coincident with
scanning by said second scanning means of the leading
edge of the gap in said circular section and a trailing edge
occurring at a time substantially coincident with scanning
by said second scanning means of the trailing edge of the
gap in said circular section, means responsive to said
electrical impulse to produce a first voltage peak at a time
substantially coincident with the leading edge of said elec-
trical impulse, a flip-flop circuit having a normal condition
and an operated condition, means to apply said first volt-
age peak to said flip-flop circuit to trigger said flip-flop
circuit from said normal condition to said operated con-
dition thereof thereby to produce at the output of said flip-
flop circuit the leading edge of a generally rectangular
blanking pulse at a time substantially coincident with the
Ieadipg edge of said electrical Impulse, means responsive




8,824,002

23 .
ing: a: predetermined time- duration, means {o -apply. said
second: voltage peak-to:said multivibrator:thereby to pro-
‘duce said-output pulse,said output pulse-having a-leading
edge substantially coincident in time with-the trailing.edge
of said electrical impulse and a trailing edge occurring:said
predetermined time thereafter,-means: to-derive from: said
output pulse a third voltage:peak-at a time- substantially
coincident with the trailing edge- of said  output- pulse,
means to -apply said-third voltage:peak: to said: flip-flop
circuit to trigger said flip-flop circuit: from said operated
condition thereof to said normal condition thereof thereby
“to produce the. trailing edge-of said rectangular blanking
pulse, a blanking modulator -circuit, ; an -.output - circuit
coupled to said blanking-modulator -circuit, means:{o.ap-
ply said facsimile signal to said cutput circuit, and. means
to apply said rectangular blanking pulse to said blanking
modulator circuit to. suppress -transmission - of sard fac-
simile signal frem a- time -corresponding to the leading
edge of said electrical impulse to said predetermined fime
“after the trailing edge: thereof. o -

- 7. Facsimile transmission apparatus, comprising.scan-

10

'.tat-.able c¢ylindrical drum me

24

said-first time dyration, and means to, apply. said blanking
~impulse . to; said . modulator thereby to render said modu-
lator-non-conductive for a time interval substantially co-
extensive -with. said:second time duration and . including

the-interval of scanning by said first scanning-means. of
the gap-in said transmitting blank. S

10." Facsimile transmission apparatus, COmprising a re-
_ nber for holding therein a
rolled transmitting blank having the subject matter to be

transmitted - delineated thereon, -said - transmitting blank

having the adjacent edges thereof spaced from each other
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ning means for scanning a rclled transmitting blank hav- .

ing the subject matter to- be -transmitted delineated there-
_on thereby to produce a facsimile signal and 1n which the
‘adjacent edges of the rolled blank:are spaced. from each
other by a longitudinal gap, and including means opera-
‘tive periodically to produce an electrical impulse having
a first time duration determined by the width of the gap
‘between the adjacent edges of -said transmitting blank, an

output circuit, normally conductive modulator: means for

applying said facsimile signal to:said output-circuit, means
responsive to said electrical impulse for generating a

blanking impulse having a second time duration including

said first time duration, and means to apply said blanking

impulse to said modulator thereby to render said modu- 9

lator non-conductive -for a time interval substantially co-
extensive with said second time duration.

8. Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
‘having the subject matter to be transmitted delineated

_thereon thereby to produce a facsimile signal and in which
the adjacent edges of ‘the -rolled blank are spaced from
each other by a longitudinal gap, second scanning means
for scanning a portion of said transmitting blank thereby
- periodically to produce a generally rectangular electrical
impulse having a first time duration determined by the
width of the gap between the adjacent edges of said
transmitting blank, an output circuit, normally conductive
modulator means for applying said facsimile signal to said
output circuit, means responsive to said electrical im-
‘pulse for generating a blanking impulse having a second
-time duration including said first time duration, and means

to apply said bianking impulse to said modulator thereby

to render said modulator non-conductive for a time in-

‘terval substantially coextensive with  said second time.

9, Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
~having a longitudinal gap therein and having the subject
‘matter to be transmitted delineated thereon ‘thereby to
produce a facsimile signal and in which the adjacent
edges of the rolled blank are spaced from. each other by
a longitudinal gap, second scanning means for scanning
a circular section of said transmitting blank thereby

periodically to produce a generally rectangular electrical - @:

impulse having a first time duration determined by the
width of the gap between the adjacent edges of said
transmitting blank and baving a leading edge occurring
at a time substantially ceincident with scanning by said
second scanning means of the leading edge of the gap In
- said circular section, an output- circuit, normally con-

~ ductive modulator means - for -applying. said -facsimile

‘signal to said output circuit, means responsive to -said
‘electrical impulse for generating a:generally rectangular

‘blanking impulse having a-second. time duraticn including -

a0

dru

by-a: gap extending longitudinally along said drum, first
scanning. means - for- scanning said -transmitting blank

thereby to produce a facsimile -signal, second - scanning
means for scanning a circular section of said transmitting

blank thereby to -produce once each .revolution of said
1 a generally rectangular -electrical impulse - having
o first time duration determined -by-the width of the:gap
between the adjacent edges of said transmitting blank and

having a-leading edge.occurring at a time- subsiantially

coincident with scanning by said second scanning. means
of the leading edge of the gap in said circular section,

an: output: circuit, .normally conductive modulator means

for applying said facsimile signal to said cuiput circuit,
25 means responsive to said electrical impulse for generating
a generally-rectangular blanking impulse having. a second
‘time duration including said first time duration, and means
to apply said blanking impulse to said moduiator thereby
to render said- modulator non-conductive for a time in-

terval substantially coextensive with said second fime

duration and including the interval of:scanning by said

-first scanning means of the gap in said transmitting blank.

11.. Facsimile transmission apparatus, comprising scan-

" ning means for scanning a rolled transmitiing blank hav-

40

ing.the subject matter to be transmitted delineated there-

on thereby. to produce a facsimile signal and in which the

‘adjacent edges.of:the rolled blank are spaced from each
‘other by a longitudinal gap, and:including means.opera-
tive. periodically to produce a_generally rectangular elec-

trical impulse. having a time duration determined by the

‘width of -the gap.between the adjacent edges. of: said
‘transmitting blank;, a source of a phasing wave, an output

circuit, normally non-conductive modulator means inter-
coupling said:seurce and said output circuit, means re-
sponsive to-an edge of said electrical impulse for generat-

ing a phasing contrcl impulse having a predetermined

time duration, and means to:apply said phasing coatrol

50
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impulse tc said modulator thereby to render said modu--

lator conductive and. to permit-transmission of sard phas-

ing wave to said output circuit for a time interval substan-
‘tially coextensive with the duration of said phasing con-

trol 1mpulse. |
12. Facsimile-transmission. -apparatus, cot

prising first

scanning means for scanning a rolled transmitiiag blank

having the subject matter to be transmitted aelineated

‘thereon thereby to produce a facsimile signal and in which
the adjacent edges of the rolled blank are spaced from
each other by a longitudinal gap, second scanning means
for scanning a portion of said transmitting blank thereby

periodically to produce a generally rectangular electrical

impulse having a time duration determined by the widih
‘of the gap between the adjacent edges of said transmitting
‘blank, a source of a phasing wave, an ouiput circuit,

normally. non-conductive modulator means intercoupling
said source and said.output circuit, means responsive to

an edge of said electrical impulse for generating a phas-
ing control impulse having a predetermined time dura-

tion, and means to apply said phasing control impulse

‘to said modulator thereby. to render said modulator con-

70

76

-pulse.

ductive and to permit transmission of said phasing wave

“to said output circuit for a time interval substantially co-

extensive with -the duration.of said phasing control 1m-

13. Facsimile transmission apparatus, comprising first

scanning means for scanning a rolled transmitting blank
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having a longitudinal gap
matter to be trasmitted delineated thereon thereby to
produce a facsimile signal and in which the adjacent edges
of the rolled blank are spaced from each other by a
longitudinal gap, second scanning means for scanning a
circular section of said transmitting blank thercby peri-
odically to produce a generally rectangular electrical im-
pulse having a time duration determined by the width of
the gap between the adjacent edges of said transmitting
blank and having a leading edge occurring at a time sub-
stantially coincident with scanning by said second scan-
ning means of the leading edge of the gap 1n said circular
section, a source of a phasing wave, an output circuit,
normally non-conductive modulator means intercoupling
said source and said output circuit, means responsive to an
edge of said electrical impulse for generating a phasing
control impulse having a predetermined time duration,
and means to apply said phasing control impulse to said
modulator thereby to render said modulator conductive
and to permit transmission of said phasing wave to said
output circuit for a time interval substantially coexten-
sive with the duration of said phasing control impulse.

14. Facsimile transmission apparatus, comprising a ro-

tatable cylindrical drum member for holding therein a
roiled transmitting blank having the subject matter to be
transmitted delineated thereon, said transmitting blank
having the adjacent edges thereof spaced from each other
by a gap extending longitudinally along said drum, first
scanning means for scanning said transmitting blank
thereby to produce a facsimile signal, second scanning

means for scanning a circular section of said transmitting .

blank thereby to produce once each revolution of said

drum a generally rectangular electrical impulse having a
time duration determined by the width of the gap be-.

tween the adjacent edges of said transmitting blank and
having a leading edge occurring at a time substantially

coincident with scanning by said second scanning means

of the leading edge of the gap in said circular section, a
source of a phasing wave, an output circuit, normally
non-conductive modulator means intercoupling said
source and said cutput circuit, means responsive to the

trailing edge of said electrical impulse for generating a

generally rectangular phasing control impulse having a
predetermined time duration, and means to apply said
phasing control impulse to said modulator thereby to
render saild modulator conductive and to permit trans-

mission of said phasing wave to said output circuit for

a time interval substantially coextensive with the dura-
tion of said phasing control impulse.
15. Facsimile transmission apparatus, comprising scan-

ning means for scanning a rolled transmitting blank hav-

ing the subject matter to be transmitted delineated there-
on thereby to produce a facsimile signal and in which the
adjacent edges of the rolled blank are spaced from each
other by a longitudinal gap, and including means opera-

tive periodically to produce a generally rectangular elec-

trical impulse having a first time duration determined by
the width of the gap between the adjacent edges of said
transmitting blank, an output circuit, normally conductive
modulator means for applying said facsimile signal to
said output circuit, means responsive to said electrical

impulse for generating a blanking impulse having a sec-.

ond time duration determined by and including said first

therein and having the subject.
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mission of said phasing wave to said output circuit for &
time interval substantially coextensive with the duration:
of said phasing control impulse.

16. Facsimile transmission apparatus, comprising first
scanning means for scanning a rolled transmitting blank
having the subject matter to be transmitted delineated
thereon thereby to produce a facsimile signal and in which
the adjacent edges of the rolled blank are spaced from
each other by a longitudinal gap, second scanning means
for scanning a portion of said transmitting blank thereby
periodically to produce a generally rectangular electrical
impulse having a first time duration determined by the
width of the gap between the adjacent edges of said trans-
mitting blank, an output circuit, normally conductive
modulator means for applying said facsimile signal to.
said output circuit, means responsive to said electrical
impulse for generating a blanking impulse having a sec-.
ond time duration determined by and including said first.
time duration, means to apply said blanking impulse to
sald normally conductive modulator thereby to render:
said normally conductive modulator non-conductive for-
a time interval substantially coextensive with said second:
time duration, a source of a phasing wave, normally non-
conductive modulator means intercoupling said source:
and said output circuit, means responsive to an edge of
said electrical impulse for generating a phasing controk
impulse having a predetermined time duration, and means.
to apply said phasing control impulse to said normallv
non-conductive modulator to render said normally non-
conductive modulator conductive and to permit trans-
mission of said phasing wave to said output circuit for a.
time interval substantially coextensive with the duration:
of said phasing control impulse.

17. Facsimile transmission apparatus, comprising first:
scanning means for scanning a rolled transmitting biank:
having the adjacent edges thereof spaced from each other:

- by a longitudinal gap and having the subject matter to:

40

45

b0

b3

60

time duration, means to apply said blanking impulse to

said normally conductive modulator thereby to render
said normally conductive modulator non-conductive for
a time interval substantially coextensive with said second
time duration, a source of a phasing wave, normally
non-conductive modulator means intercoupling said source
and saild output circuit, means responsive to an edge of
said electrical impulse for generating a phasing control
impulse having a predetermined time duration, and means
to apply said phasing control impulse to said normally

non-conductive modulator to render said ncrmally non-
conductive modulator conductive and to permit trans-
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be transmitted delineated thereon thereby to produce a
facsimile signal, second scanning means for scanning a
circular section of said transmitting blank thereby peri-
odically to produce a generally rectangular electrical im-
pulse having a first time duration determined by the
width of the gap beiween the adjacent edges of said trans-
mitting blank and having a leading edge occurring at a
time substantially coincident with scanning by said sec-
ond scanning means of the leading edge of the gap in said
circular section, an output circuit, normally conductive
modulator means for applying said facsimile signal to.
said output circuit, means responsive to said electrical
impulse for generating a blanking impulse having a second.
time duration including said first time duration, means to
apply said blanking impulse to said normally conductive
modulator thereby to render said normally conductive-
modulator nonconductive for a time interval substan-.
tially coextensive with said second time duration and in-.
cluding the interval of scanning by said first scanning:
means of the gap in said transmitting blank, a source of
a phasing wave, normally nonconductive modulator means:
intercoupling said source and said output circuit, means
responsive to an edge of said electrical impulse for gen-
erating a phasing control impulse having a predetermined
time duratton, and means to apply said phasing control
impulse to said normally nonconductive modulator to
render said normally nonconductive modulator conductive
and to permit transmission of said phasing wave to said
output circuit for a time interval substantially coexten-
stve with the duration of said phasing control impulse.

18. Facsimile transmission apparatus, comprising a ro-
tatable cylindrical dram member for holding therein a
rolled transmitting blank having the subject matter to be
transmitted delineated thereon, said transmitting blank
having the adjacent edges thereof spaced from each other
by a gap extending longitudinally along said drum, first
scanning means for scanning said transmitting blank there-

by to produce a facsimile signal, second scanning means
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for-scanning a circular:section -of said 1transi‘n'itting'ﬁ--'bla'nk?"
thereby: to produce-once-each revolution -of said drum-a

generally rectangular electrical impulse having-a-first time
duration:determined by the width of the gap between the

adjacent edges of said tramsmitting blank and having a

leading edge and a trailing edge cccurring, reapectwely, at
times SLbSLaHtlaHY coincident - with- the ‘scanning by said
second scanning means of the leading and trailing edges,
respectively, of the gapin said circular section, an-output

circuit, normally conductive modulator ‘means for apply-

ing said facsimile signal to said output circuit, maans Te-
sponsive to said electrical impulse for generating a blank-
ing impulse having a second time:duration including said
first time duration, means to apply said blanking impulse to
said normally conductive-modulator thereby to render said
normally conductive modulator nonconductive for a time
interval substantially- coextensive with said second time

duration, a source of a phasing wave, normally noncon-

ductive modulator means intercoupling said source and

sald output circuif, means responsive to the trailing edge

orf said electrical impulse fcr generating-a phasing control
impulse having a predetermined time duration, and means
to apply said phasing conirol impulse to said normally non-
conductive modulator to render said normally nonconduc-
tive modulator conductive and to permit transmission of

said phasing wave to said-output circuit for a time interval’

substantially coextensive ‘with the duration of said phas-
ing control impulse.-

19. Facsimile transmission- apparatus compnsmg a ro-
tatable cylindrical drum member- for holding therein a
roiled transmitting blank having the subject matter to be
transmitted delineated thereon, said transmitting blank
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~ting'blank thereby to produce a generally rectangular elec-
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-aig-nal4 to'said output circuit, means-to apply said blanking
pulse-to-said blanking modulator circuit to suppress trans-

mission of said facsimile signal from a time corresponding

to the leading edge of said electrical impulse to said pre- |
determined time after the trailing edge thereof, a source
of-'a phasing wave, a normally nonconductive pha"sing_
modulator intercoupling said source and said output cir-
cuit, and means to apply the ouiput pulse of said multi-
vibrator to-said phasing modulator to render said phas-
ing modulator conductive durmﬂ said aredetermmed time
interval.

20, Facsimile transmission apparatus comprising a ro-
tatable cylindrical drum member for holding therein a
rolled-transmitting blank having the subject matter to be
transmitted delineated thereon, said transmitting blank
having the ad]ac...,nt edges theleof spaced from each other.
by a gap extending long1tudmally along said drum, first
scanning means for scanning said transmitting blank there-
by to produce a facsimile signal, second scanning means
for-scanning a generally circular section of said transmit-

trical impulse once each revolution of said drum, said elec-
trical' impulse havmg a leading edge substantlally coin-
cident ‘with scanning by said second scanning means of
the leading edge of the gap in said circular sectiocn and a
trailing edge substantially coincident with scanning by said
second scanning means of the trailing edge of the gap in
said “circular section, a first differentiating network, means

.. to apply-said electrical impuise to said first differentiating

30

- trical impulse, a flip-flop circuit having a nor

having the adjacent edges thereof spaced from each-other

by a gap extending longitudinally along said drum, first
scanning means for scanning said transmitting blank there-
by to produce a facsimile signal, second scanning means
for scanning a generally-circular section of said transmit-
- ting blank thereby to produce a generally rectangular elec-
trical impulse -once each revolution of said .drum, said
electrical impulse having a leading edge- substantlaliy

coincident with scanning by said second scanning means
of the leading edge of the gap in said circular secticn and

a’ trailing edge substantially coincident with -scanning by
sald second scanning means of the tr a111ng edge of the gap

in said circular section, means responsive to said electrical .
impulse to produce a first voltage peak at a time substan-

tially coincident with the leading edge of said electrical
- impulse, a ﬂip—ﬂop circuit having a normal condition and

an operated condition, means to apply said first -voltage .
peak to said flip-fiop circuit to trigger said flip-flop circuit-
from said norma! condition to said operated. condition

network thereby ¢o prouuca a first voltage peak at a time
substantially coincident with the leading edge of said elec-
12l condi-
tion-and an operated condition, means to apply said first

~voltage peak to said flip-flop circuit to trigger said flip-flop
circuit from said normal condition to said operated con-

dition thereof thereby to produce at the output of said flip-
flop circuit the leading edge of a generally rectangular

- blanking pulse at a time substantially coincident with the

4 -

45

leading edge of said electrical impulse, a second differ-
enfiating network, means to apply said electrical impulse
to said second differentiating network thereby to produce

~a second voltage peak at a time substantially coincident

with the trailing edge of said electrical impulse, a one-shot
multtvibrator circuit for generating a ﬂeneraliy rectangu-
lar output pulse having a predetermined time duration,

~ means to apply said second voltage peak to said multi-
- vibrator thereby to produce said ocutput pulse, said. output
~ pulse having a leading edge substantially coincident in
time with the tralhng edge of said electrical impulse and a

‘B

thereof thereby to produce at the output of said flip-flop |
circuit the leading edge of a generally rectangular blank-

ing pulse at a time substantially coincident with the lead-
ing edge of said electrical impulse, means responsive to
saild electrical impulse- to produce a second voltage peak
at a time substantially coincident with the -trailing edge

of said electrical impulse, a one-shot multivibrator circuit

for generating a generally rectangular output pulse having
a predetermmed time duration, means to apply said sec-
ond voltage peak to satd multivibrator thereby to pro-

60

duce said output pulse, said output puise having a lead-

ing edge substantially coincident in time with the trailing
edge of said electrical impulse and a trailing edge occur-
ring sald predetermined time thereafter, means to derive
from said output pulse a third voltage peak at a time sub-
stantially coincident with the trailing edge of said output
pulse, means to apply said third voltage peak to said flip-
flop circuit to trigger said flip-flop circuit from said .op-
‘erated condition thereof to said normal condition thereof
‘thereby to produce the trailing edge of said rectangular
blanking pulse, a no

ulator circuit, means to apply said facsimile signal to said

rmally conductive blanking modula-
tor circuit, an output circuit coupled to said blanking mod-

- _with the trailing edge of said output pulse,
55

trailing edge occurring said predetermined time. thereafter,
a third differentiating network, means to apply said output
pulse to said third differentiating network thereby to pro-
duce a third voltage peak at a time substantially coincident
eans to apply
said third voltage peak to said. flip-flop circuit to trigger
said flip-flop. circuit from said operated conditicn thereof
to-said normal condition thereof thereby to produce the

- trailing edge of said rectangular blanking pulse, a normal-

ly conductive blanking modulator circuit, an output cir-

cuit coupled to said blankmg modulator circuit, means

to apply said facsimiie signal to_said blanking modulator
circuit thereby to appiy said facsimile signal to said output
circutt, means to apply said bl anking pulse to said blank-

. ing modulator circuit to mpprass transmission of said fac-
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‘simile signal from a time correspending to the leadingedge
of said eléctrical impuise to said predstermined time after

the trailing edge thereof, a source of a phasing wave, a

normally nonconductive phasing moedulator mtercou;almﬂl'_
said source and said output circuit, and means to apply
the omput pulse.of said rnu]*wwrator to said phasing mod-
ulator to render:said phasing modulator conductive dur-—' |
ing. said predetermined time interval. |
. 21. Facsimile transmissicn apparatus comprising a ro-
tatablﬂ cylindrical transparent drum member for holding

| blankmg modulator CIICUII- theraby tD apply said facsinule- ?5 therem 2 rolled {ransmitting blank having the subject mat-
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ter to be transmitted delineated thereon, said transmitting
blank having the adjacent edges thereof spaced from each
other by a gap extending longitudinally along said drum,
first optical scanning means for scanning said transmitting
blank thereby to produce a facsimile signal, second optical
scanning means for scanning a generally circular section
of said transmitting blank thereby to produce a generally
rectangular electrical impulse once each revolution of
said drum, said electrical impulse having a leading edge
substantially coincident with scanning by said second scan-
ning means of the leading edge of the gap in said circular
section and a trailing edge substantially coincident with
scanning by said second scanning means of the trailing
edge of the gap in said circular section, said first and sec-
ond optical scanning means being arranged relative to
each other so that circular scanning by said second scan-
ning means leads circuler scanning by said first scanning
means by a given distance, means responsive to said elec-
trical impulse to produce a first voltage peak at a time sub-
stantially coincident with the leading edge of said electri-
cal impulse, a flip-flop circuit having a normal condition
and an operated condition, means to apply said first volt-
age peak to said flip-flop circuit to trigger said flip-flop cir-
cuit from said normal condition to said operated condi-
tion thereof thereby to produce at the output of said flip-
flop circuit the leading edge of a generally rectangular
blanking pulse at a time substantially coincident with the
leading edge of said electrical impulse, means responsive
to said electrical impulse to produce a second voltage peak
at a time substantially coincident with the trailing edge of
said electrical impulse, a one-shot multivibrator circuit
for generating a generally rectangular output pulse having
a predetermined time duration, means to apply said sec-
ond voltage peak to said multivibrator thereby to produce
said output pulse, said output pulse having a leading edge
substantially coincident in time with the trailing edge of
said electrical impulse and a trailing edge occurring said
predeter
output pulse a third voltage peak at a time substantially
coincident with the trailing edge of said output pulse,
means to apply said third voltage peak to said flip-flop
circuit to trigger said flip-flop circuit from said operated
condition thereof to said normal condition thereof there-
by to produce the trailing edge of said rectangular blank-
ing pulse, a normally conductive blanking modulator cir-
cuit, an output circuit coupled to said blanking modulator
circuit, means to apply said facsimile signal to said blank-
ing modulator circuit thereby to apply said facsimile sig-
nal to said output circuit, means to apply said blanking
pulse to said blanking modulator circuit to suppress trans-
mission of said facsimile signal from a time correspond-
ing to the leading edge of said electrical impulse to said
predetermined time after the trailing edge thereof, a source
of a phasing wave, a normally nonconductive phasing
modulator intercoupling said source and said output cir-
cuit, and means to apply the output pulse of said multi-
vibrator to said phasing modulator to render said phas-
ing modulator conductive during said predetermined time
interval.

22. Facsimile transmission apparatus comprising a ro-
tatable cylindrical drum member for holding therein a
rolled transmitting blank having the subject matter to be
transmitted delineated thereon, said transmitting blank

having the adjacent edges thereof spaced from each other

by a gap extending longitudinally along said drum, first
scanning means for scanning said transmitting blank there-
by to produce a facsimile signal, second scanning means
for scanning a generally circular section of said trans-
mitting blank thereby to produce a generally rectangular
electrical impulse once each revolution of said drum, said
electrical impulse having a leading edge substantially co-
incident with scanning by said second scanning means of
the leading edge of the gap in said circular section and a
trailing edge substantially coincident with scanning by
said second scanning means of the trailing edge of the gap

ined time thereafter, means to derive from said’
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In said circular section, means responsive to said elec
trical impulse to produce a first voltage peak at a time sub-
staritially coincident with the leading edge of said electri-
cal impulse, a flip-flop circuit having a normal condition

and an operated condition, means to apply said first volt-

age peak to said flip-flop circuit to trigger said flip-flop CIr-
cuit from said normal condition to said operated condi-
tion thereof thereby to produce at the output of said flip-
flop circuit the leading edge of a generally rectangular
blanking pulse at a time substantially coincident with the
leading edge of said electrical impulse, means responsive
to said electrical impulse to produce a second voltage
peak at a time substantially coincident with the trailing
edge of said electrical impulse, a one-shot multivibrator
circuit for generating a generally rectangular output pulse
having a predetermined time duration, means to apply
sald second voltage peak to said multivibrator thereby to
produce said output pulse, said output pulse having a lead-
g edge substantially coincident in time with the trailing
edge of said electrical impulse and a trailing edee occur-
ring said predetermined time thereafter, means to derive
trom said output pulse a third voltage peak at a time sub-
stantially coincident with the trailing edge of said output
pulse, means to apply said third voltage neak to said flip-
flop circuit to trigger said flip-flop circuit from said op-
erated condition thereof to said normal condition thereof

~thereby to produce the trailing edge of said rectangular

blanking pulse, a normally conductive blanking modulator
circuit, an output circuit coupled to said blanking modu-
lator circuit, means to apply said facsimile signal to said
blanking modulator circuit thereby to anply said facsimile
signal to said output circuit, and means to apnly said
blanking pulse to said blanking modulator circuit to sup-
press transmission of said facsimile signal from a time

- corresponding to the leading edge of said electrical im-

~pulse to said predetermined time after the trailing edge
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thereof.

23. Facsimile transmission apparatus, comprising a fac-
simile transmitter including a rotatable generally cylindri-
cal message drum for holding a rolled transmitting blank.
having the subject matter to be transmitted delineated
thereon, first scanning means for scanning said trans-
mutting blank to produce a facsimile signal, said first
scanning means including a linearly movable carriage
having an initial position, second scanning means for
scanning a generally circular section of said transmitting
blank to produce a phasing impulse having a given dura-
tion once each revolution of said transmitting blank and
an electric motor for rotating said message drum at a
given speed, an output circuit, a source of standby tone
normally coupled to said output circuit, a source of driv-
ing voltage, means operable upon insertion of a trans-
mitting blank in said message drum for connecting said
motor to said source of driving voltage and for decou-
pling said source of standby tone from said output cir-
cuit, a source of a phasing wave, a normally noncon-
ductive modulator, means to apply said phasing impulses
to said modulator to render said modulator conductive
during the duration of said phasing impulses, means re-
sponsive to assumption of said given speed by said motor
to couple said first modulator to said output circnit for
a predetermined time interval, means operative upon
completion of said predetermined time interval to pro-
duce movement of said carriage thereby to produce scan-
ning of said transmitting blank by said first scanning
means and to apply said facsimile signal to said output
circutt, and means operative upon completion of scanning
of said transmitting blank by said first scanning means
to disconnect said motor from said driving voltage
source, to return said carriage to said initial position
thereof and momentarily to apply an end-of-message
tone to said output circuit.

24. Facsimile transmission apparatus, comprising a pair
of facsimile transmitters each having message apparatus
for holding a transmitting blank having the subject matter-
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to be transmitted delineated thereon, first seanmng means
for scanning said transmlttmg blank to produce a facsimile
signal and second scanning means for scanning a portion
of said transmitting blank thereby periodically to preduce
a phasing impulse having a given duration, an output

circuit, a source of a standby tone nermally coupled to

said output circuit, means operative upcn insertion of a
transmitting blank in the message apparatus of one of
- said -transmitters for decoupling said source of standby
tone from said output circuit, a source .of a phasing wave,
“a normally nonconductive modulator, means to apply the
phasing impulses from said one transmitter to said modu-
lator to render said modulator conductive during the
duration of said phasing impulses, means operative a
gwen time interval after insertion of a transmﬁ*mg blank
in - the message apparatus of said one transmitter tc
couple said modulator to said output circuit for a prede-
termined time interval, means operative upon completion
~of said predetermined time interval to apply the facsimile
signal from said one transmitier to said eatwt circuit

and to initiate scanning by the associated first. scanning

- means of the transmlttlng blank in said one transmitter,

means 0perative upcn -completicn of scanning by said

first scanning means of the transmitting blank in said one
transmitter momentarily to apply an end-o f—-me&age tone

to said output circuit, means responsive io said cemple-_

tion of scanning of said one transmitter and to the-load-
- ing of a transmitting blank in the message appairatus_ of
the other transmitter to apply the phasing ufapulses from
- said other transmitter to said modulator to render .said

modulator conductive during the duration of said phas-
mg impulses and to couple said modulator to. sald output
circnit for said predetermined time: ‘interval, and means
operative upon completion of said latter predetermmed
time interval to apply the facsimile signal fmm said other
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transmitter to said output circuit and to initiate scanning

by the asscciated first scanning means of the transmittme
blank in said other transmitter.

~ 25. Facsimile transmission apparatus compmmg a
pair of facsimile transmitters each having a rotatable
generally cylindrical message drum for hol ding a rolled
transmitting blank having the subject matter to-be trans-
mitted delineated thereon. and having the adjacent edges

thereof spaced from each other by a gap.extending lon-

gitudinally along the message drum first scanning means
for - scanning - said transrnttmg bl an}r to prodiice  a
facsimile signal, said first scamning means meladmg a
carriage linearly movable alena the meseage drum-.and
.bavmg an initial position, second scanning means. for
scanning a generally circular section of said transmlttmg
blank to produce a phasing 1mpulse having a given dura-
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tion once each revelutlon of said transmitting 1.313.]11{ and

an electric motor for rotating said message drum.. at.a

given speed, an output circuit, a source of a standby tone .

normally coupled to said evtput circuit, a source of. drw-
ing voltage, means eperable upon insertion of a tramunt-

ting blank in the message drum of one.of said transxrlttera

for connecting the assoelated motor  to said seuree of

driving voltage and for deeehphng said. souree of standby
tone from said output circuif, a source of a phasing wave,
a normally nonconductive nedulater means-to, apeiy the
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transmitting blank in said one transmitter to d1sconneet
the associated motor from said driving voltage source, to
return the associated carriage to the initial position there-
of and momentarily to apply an end-of-message tone to
said output. circuit, means responsive to said completion
of scanning of said one transmitter and to the loading of
a transmitting blank in the message drum of the other
transmitter to apply the phasing impulses from said other
transmitter to said modulator to render said modulator
conductive during the duration of said phasing impulses
and to couple. said modulator to said output circuit for
said predetermined time interval, and means operative
upon compiletion of -said latter predetermined time in-
terval to.apply the fac:31m11e signal from said other trans-
mitter to. said output circuit and to produce linear move-
ment cf the- carriage of said other transmitter aleng the
associated message drum thereby to produce scanning. of
the transmitting blank in said . ether transmitter by the
associated first scanning. means.

26. Facsimile transmission apparatus, comprising a pair
of facsimile transmitters each having.a rotatable . gen-
erally cylmdncal message drum for nolding a rolled trans-
mitting. blank. havmg the subject matter to be transmitted
delineated thereon and having the adjacent edges thereof
spaced. frem each ether by a £gap extendmﬂ leneitudmally

| along the message drum, first scanning means for scan-

ning said. transmlttmg blank to.produce a facsimile signal,
said first . scanning . means meludmg a .carriage linearly
movable. alenar the message drum and havmg an initial
position, . SuCOﬂd scanning means for scanning a gener-
ally circular. section of said. trar:tsrmt‘m]«jr blank to produce
a phasmg unpulse havmg a -given duration .once €ach
revolution of said transmitting. blana and an. electric motor
for rotatmg said. message drum at a given speed, an. out-
put circuit, a source ef a standby tone . normally coupled
to said output circuit, a source of starting driving voltage,
a source-of: regulated drwmg veltage means -operable
upon insertion of a transmitiing blank in. the message
drum of one of sald transmitters for connecting the as-
sociated motor to said source of starting .driving voltage
and for aecouphag said source of standby tone from said
output circuit, a source of . a phasmg ‘wave, normally
nonconductive modulator, means to apply the phasing
impulses from said one transmitter to said modu-
lator to render said Inodulater conductive during the
duration of said phasing Imleses means responsive
to the assamptmn of said given speed by said motor to
couple said modulator- to said output circuit for a pre-
determined time interval, and to couple said .motor to
said source of regulated driving voitage, means operative
upon completion of said predetermined time interval to
apply the facsimile signal from said one transmitter to said
output circuit and to.produce linear movement of the
carriage .of said-one transmitter along the associated mes-
sage drum thereby: to produce scanning of the transmitting
blank by-the associated first scanning means, means opera-
tive upon completion of scanning by said first scanning

- means of the transmitting blank in said one transmitter to.
. 60

disconnect - the -associated motor from said regulated
drmng voltage source, to return the asscciated carriage

~ to the initial position therec}f -and. momentarily to apply

phasing impulses from said cne transmitter to said modu-

lator to render said modulator conduciive. aurina fhe daean |
- 65

said modulator to.said output circuit for a aredeuermlaer,

tion of said phasmfr :unpulses, means.responsive -to the
assumpiion of said given speed by said motor-to, eeaele

- time interval, means copsrative upon completicn. of said
predetermmed time 111Lerval 10. apply the facsimile. szgaal
from said one: transmmer te Sﬂ.ld outyut circuit a*ld 19
preduce linear . movement of the . carriage. of said ..one
~ fransmitter along the associated. message. drum m aby 1o

produce scanning. of-the transmitting blank by the asso-

ciated .first scanning :means, means._operative upon com-

pletion of scanning by said - first scanning -means .of the

‘an end-of-message tone-to said output circuit, means re-

sponsive to said.completion of scanning of sald one trans-
mitter and to the loading of a transmitting blank in the
message drum of the other transmitter to apply the phasing

- impulses from said other transmitter to said modulator to

%0

75

render said modulator conductive during the duration of
sald -phasing impulses_.and. to  couple said modulator to
said output circuit for.said. predetermined time interval,
and means.operative upon .completion of said latter pre-
determined : time . interval: to. apply. the. facsimile signal
from. said. other. transmitter to said output circuit and to
produce :linear. movement .of the carirage of said other
transmitter along ihe assaczated message drum thereby
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to produce scanning of the transmitting blank in said other
transmitter by the associated first scanning means.

27. Facsimile transmission apparatus, comprising a
pair of facsimile transmitters each having a rotatable trans-
parent gencrally cylindrical message drum for holding
therein a rolled transmitting blank having the subject mat-
ter to be transmitted delineated thereon and having the
adjacent edges thereof spaced from each other by a gap
extending longitudinally along the message drum, said
message drum having a door member at one end theresf
for loading said transmitting blank in said message drum,
first optical scanning means for scanning said transmitting
blank to produce a facsimile signal, said first scanning
means tcluding a carriage linearly movable along the
message drum and having an initial position, second
optical scanning means for scanning a generaly circular
section of said transmitting blank to produce a phasing im-
pulse having a given duration once each revolution of said
transmitting blank and an electric motor for rotating said
message drum at a given speed, an output circuit, a source
of a standby tone normally coupled to said output circuit,
a source of driving voltage, first relay means operative
upon closing of the door of the mesasge dium of one of
said transmitters for connecting the associated motor to
sald source of driving voltage and for decoupling said
source of standby tone from said output circuit, a source
of a phasing wave, a normally nonconductive maodulator,
means to apply the phasing impulses from said one trans-
mitter to said modulator to render said modulator con-
ductive during the duration of said phasing impulses,
second relay means responsive to the assumption of said
given speed by said motor to couple said modulator to
said output circuit for a predetermined time interval,
third relay means operative upon compietion of said pre-
determined time inferval to apply the facsimile signial
from said one transmitter to said output circuit and to
produce linear movement of the carriage of said one
transmitter along the associated message drum thereby
to produce scanning of the transmitting blank by the
associated first scanning means, fourth relay means opera-
tive upon completion of scanning by said first scanning
means of the transmitting blank in said one transmitter
to disconnect the associated motor from said driving volt-
age source, to return the associated carriage to the initial
position thereof and momentarily to apply an end-of-
message tone from said source of standby signal to said
output circuit, fifth relay means responsive to s2id com-
pletion of scanning of said one transmitter and i the
loading of a transmitting blank in the message drum of the
other transmitter to apply the phasing impulses from said
other transmitter to said modulator to render said mod-
ulator conductive during the duration of said phasing
impulses and to couple said modulator to said output
circuit for said predetermined time 1nterval, and sixth
relay means operative upon completion of said latier
predetermined time interval to apply the facsimile signal
from said other transmitter to said cutput circuit and to
preduce linear movement of the carriage of said other
transmitter along the associated message drum thereby
to produce scanning of the transmitting blank in said
other transmitter by the associated first scanning means.

28. Facsimile transmission apparatus, comprising scan-
ning means for scanning a relled transmitting biank hav-
ing the subject matter to be transmiited delineated thereon
thereby to produce a facsimile signal and in which the
adjacent edges of the rolled blank are spaced from each
other by a longitudinal gap, and including means opera-
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tive periodically to produce a generally rectangular elec-
trical impulse having a time duration determined by the
width of the gap between the adjacent edges of said trans-
mitting blank, first pulse generating means having a
normal condition and an operated condition, means re-
sponsive to the leading edge of said electrical impulse to
trigger said first pulse generating means from said normal
condition to said operated condition thereof thereby to
produce at the output of said first pulse generating means
the leading edge of a generally rectangular blanking pulse
at a time substantially coincident with the leading edge
of said electrical impulse, second pulse generating means
for generating a generally rectangular output pulse hav-
ing a predetermined time duration. means respensive to
the trailing edge of said electrical impulse to trigeer said
second pulse generating means thereby to produce said
output pulse, said output pulse having a leading edge
substantially coincident in time with the trailing edge of
said electrical impulse and a trailing edge occurring said
predetermined time thereafter, means responsive to the
trailing edge of said output pulse to trigger said first
pulse generating means from said operated condition
thereof to said normal condition thereof thereby to pro-
duce the trailing edge of said rectangular blanking pulse,
a blanking modulator circuit, an ouput circuit coupled
to said blanking modulator circuit, means to apply said
facsimile signal to said blanking modulator circuit there-
by to apply said facsimile signal to said output circuit,
means to apply said rectangular blanking pulse to said
blanking modulator circuit to suppress transmission of
said facsimile signal from a time corresponding to the
leading edge of said electrical impulse to said prede-
termined time after the trailing edge thereof, a source of
2 phasing wave, a normally non-conductive phasing modu-
lator intercoupling said source and said oufput circuit,
and means to apply the output pulse of said multivi-
brator to said phasing modulator to render said phasing
modulator conductive during said predetermined time.

29. In a facsimile transmission apparatus having
means for scanning in successive lineal cycles a rolled
transmitting blank bearing the subject matter to be trans-
mitted and in which the adjacent edges of the rolled
blank are spaced from each other by a longitudinai gap;

eans including a first photocell operative during said
successive lineal cycles for scanning said blank and gap
to produce pickup signals including signals representing
the subject matter on the blank, an output circuit over
which said pickup signals are transmitted, scanning means
including a second photocell operative during each of
said successive lineal cycles to produce a blanking sig-
nal, said second photocell being positioned in advance
of said first photocell in the direction of scanning to initi-
ate the start of said blanking signal before said first photo-
cell begins to scan the gap, means for extending the period
of the blanking signal until after the first photocell has
compleiely scanned said gap, and means controlled by
said blanking signal to prevent the transmission of said

pickup signals over the output circuit during the period
of the blanking signal.
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