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This invention is concerned with a page printer fac-
simile receiver and a method of operating it.

The receiver may be of the kind which employs for
the recording of received signals a rotatable drum carry-
ing a single or multiple turn printing spiral. Slightly
spaced from the drum is a knife-edge printing member
extending perpendicular to the printing spiral so as to
print upon a recording paper, disposed between the drum
and the printing member, small symbol elements. The
recording paper is a sheet which extends from a supply
reel and which is stepwise or continuously advanced in
a direction perpendicular to the axis of the drum. The
spiral carried upon the drum is continuously inked by
an ink roller; carbon paper disposed between the spiral
and the recording paper or between the printing member
and the paper may be used in place of the inking roller.
The printing member, responsive to symbol impulses re-
ceived, is actuated relative to the recording paper by elec-
tromagnetic or electrodynamic drive means, to press it
against the paper and the latter against the printing spiral,
thereby effecting printing of symbol elements upon the
recording paper which appear thereon in lines of prede-
termined length.

Instead of using ordinary recording paper, paper im-
pregnated with an electrolyte, so-called electrochemical
paper may be used to produce thereon symbol element im-
prints responsive to passage of current between a point
of the printing spiral and the knife-edge printing member.
Special graphitized or metallized paper may also be em-
ployed to produce visible imprints thereon responsive to
arcing between the printing spiral and the knife-edge
printing member.

Other embodiments employ a pointed electrode in
place of a printing drum, which is moved line-by-line
crosswise in front of the sheetlike recording paper, to
produce upon the paper visible recordings responsive to
current flow or arcing between the electrode and the
drum which is disposéd in back of the paper.

The drawback of prior facsimile page printers requir-
ing the use of electrochemically prepared or metallized
or graphitized paper is, that the use of ordinary umpre-
pared paper is excluded; and the drawback of prior page
printers employing a printing spiral and movable print-
ing members is, that they do not permit an increase of
the recording speed due to inertia factors. However,
users of facsimile page printers, especially for recording
weather reports, increasingly demand apparatus in which
ordinary paper can be used, noting that the use of ex-
pensive, particularly prepared special paper is annoying in
view of the smoke and bad odor developed during opera-
tion and also in view of the necessity for moistening elec-
tro-chemical paper prior to operation and drying thereof
after concluding the recording.

The drawback in connection with facsimile page print-
ers adapted for using ordinary paper, being equipped with
a printing spiral which is continuously inked, and hav-
ing movable printing members for respectively selecting
turns of the printing spiral is, that the electro-magnetically
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controlled printing members are activated with the pic-

ture point frequency and, as a consequence, that the
printing members due to their relatively great inertia,

‘can be operated only in accordance with a relatively low

frequency. The endeavors are, however, to increase the
picture point frequency to about 1000 to 1500 cycles; page
printers of the indicated type are unsuitable for the cor-
responding printing speeds.

The present invention proposes a new system for fac-
simile receivers, wherein received signals, resulting from
scanning of symbol lines in the transmitter, are recorded
successively in color upon an endless tape, by means of
a printing system, and stored thereon at least for the
length of a line, the tape being moved about two reels
and serving as an intermediate record carrier. The in-
dividual stored lines are thereupon successively printed
upon a paper sheet, phasally mutually correct, by means
of a periodically momentarily effective printer mecha-
nism which is actuated relative to the paper sheet in a
direction perpendicular to the direction of advance mo-
tion thereof. .

In a page printer according to the invention, provided
with an intermediate record carrier, the printer mecha-
nism is actuated in accordance with the line frequency
which corresponds to a small fraction of the picture point
frequency. There is provided a small printing roller for
effecting the recording upon the intermediate record car-
rier, such roller operating with such a slight inertia that
it can easily follow higher picture point frequencies of
approximately 1000 to 2000 cycles.

The various objects and features of the invention will
appear from the description which will be rendered be-
low with reference to the accompanying drawings, in
which

Fig. 1 shows a page printer receiver according to the
invention which is synchronized with the transmitter only
once, prior to effecting the transmission; and

Fig. 2 illustrates a similar page printer receiver which
is synchronized in accordance with the start-stop princi-
ple, by a transmitter which transmits periodic line syn-
chronizing signals respectively ahead of or at the end of
each line.

In Fig. 1, a motor 1 drives over a worm 2 and worm
wheel 3 a reel 4 to move an endless band or tape 6
which is also supported by reel 5 uniformly in the di-
rection of the arrow shown on the frontal flight of the
tape. The motor 1 rotates at the same time a worm 7
to rotate 2 worm wheel 8 for the purpose of driving the
paper advance drum 9, thereby uniformly moving the
record-receiving paper 12, taken from a supply 13, in
the direction indicated by arrows. Numerals 10 and 11
indicate idler pressure rollers for the paper 12. The
paper 12 is advanced between the tape 6 and a pressure
roller 14 which is closely adjacent thereto. The gear
ratios between the worm 2 and worm wheel 3 and be-
tween the worm 7 and the worm wheel 8 are such, that
the record-receiving paper 12 moves during the interval
required for the motion of the tape 6 for the length of
a printing line, by an amount corresponding to the spac-
ing between two transmitter scanning lines. Numeral
15 indicates a cross-sectionally S-shaped bar which is ro-.
tatably journalled about an axis 16. The printing bar
15 is held in normal position, in which it is not pressed
against the tape 6, by means of a spring 17. The length
of the printing bar corresponds to that of a printed line.
Mumeral 18 indicates a printer magnet for atfracting,
upon energization thereof, the lower leg 19 of the print-
ing bar 15, thereby rotating the bar clockwise about the
axis 16 and pressing the knife-edge 20 thereof against
the tape 6 and the latter against the recording sheet 12
which is in engagement with the pressure roller 14,
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Nuinéral 21 indicates an eléctromagnetic printing sys-
tem which is controlled by the transmitter. This system
is provided with a member 22 having a knife-edge. Upon
energization of the system responsive to a signal im-
pulse received from the transmitter, the knife-edge 22
will press the tape 6 agdinst the knife-edge of a slowly
rotating inking wheel 23. The inking of the wheel 23
is accomplished by a slowly rotating and periodically
axially moving inking roller 24. Numeral 25 indicates
a slowly rotating felt roller which rotates in a direction
opposite to the direction of rotation of the rezel 4. The
felt roller 25 cancels the symbol elements impressed upon
the tape 6 aftér a line thereof has been printed on the
record-receiving paper 12. The tape 6 is made of rubber
cloth or a foil of synthetic raterial adapted to accept
color imprints and transfer them to the record-receiving
sheet 12. The shaft 26 for the reel 4 and the worm
wheel 3 cairies one part 27 of a slip clutch, the other
clutch part 28 carrying a cam 29 being carried by a shaft
32 to which is fastened a cam disk 30 having a rise 31.
The cam 31 upon rotating effects periodic closure of
contacts 33 for momentarily energizing the printer mag-
net 18 by current from a battery 34. Numeral 35 indi-
cates a detent lever which is biased counterclockwise by
a spring 37 with its left hand end in engagément with
a stop 38, thereby limiting the stroke of the corresponding
end of the lever.

Numeral 32 indicates a transmission line to which is
connected a receiver amplifier 46, followed by an ampli-
tude filter 41 acting as a maximum value limiter to keep
from the printing system 21 the phase signal and the
synchronizing signals, respectively. The incoming sym-
bql sjgnais are rectified in the rectifier 42 and reach the
printing system 21. An amplitude filter 43 is provided
in parallel with the maximum value limiter 41, acting
as & minimum value limiter, and connected to the out-
put of the amplifier 40. The limiter 43 keeps symbol
signals of smaller amplitude from a receiver relay E
which is connected thereto by way of a rectifier 44. The
rekg for starting the cperation of the receiver is shown
at R.

Responsive to release of a start signal by the trans-
mitter, relay E will energize and contacts e; wiil be closed
to close a ¢ircuit for relay R from a battery 45, relay
R closing a holding circuit for itself at contact r;. At
19, relay R closes a circuit for the motor 1. At contact
€3, relay E conmects current from a battery 46 to en-
ergize the holding magnet 47 which attracts the right
hand end of the detent lever 35, thereby rotating such
lever clockwise to position its left hand end in front of
the cam 29 of the lower part 28 of the slip clutch 27—28,
thus hclding the lower part 28 of the slip clutch and
therewith the cam disk 39 in a definite start position.

This start or initial position is such as to cause en-
ergization of the printing magnet always at the instant
when the beginning of a line of symbol elements im-
printed and stored upon the tape 6 has reached the right
hand end of the printing bar 15. The transmitter and
the receiver motors must with this single phase-correc-
tion at the beginning of transmission operate in syn-
chronism for the duration of signal transmission so as
to assure that the start and the end of all lines are exactly
in alignment.

Upon conclusicn of the start signal from the trans-
mitter, the detent magnet 47 will be deenergized, releas-
ing the lever 35 to permit instant rotation of the cam
disk 38. The recording starts now and the printer mech-
anism ¥5-—18 is controlled in phase.

It i5 not necessary that the tape speed of the page
printer corresponds to the scanning speed of the trans-
mitter; the first may indesd be higher or lower than the
second. If the advance speed of the recording sheet is
in the same ratio increased or decreased relative to the
advance speed of the transmitter scanning device, mag-
nified or reduced documents can be received with the
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page printer. This is of significance, for example, in the
case of facsimile tramsmitters for large weather charts
which have to be received on a smaller scale with small
telegram size page printers. It is for this purpose nec-
essary, outside of the correct phase position of the re-
ceived image lines, that the ratios between tape and
scanning speed on the one hand and between the advance
speeds on the other hand, are constant and one corre-
sponding to the other, so as to obtain a document in the
receiver which corresponds geometrically to the trans-
mitted document.

It will be seen from the foregoing explanations that a
phase correction takes place in the arrangement accord-
ing to Fig. 1, controlled by the receiver, only once upon
beginning of the transmission. In the arrangement ac-
cording to Fig. 2, there is a periodically recurring phase
correction respectively ahead of or at the conclusion of
each image element line, the facsimile transmitter being
assumed to transmit periodic line synchronizing signals.

The advantage of line synchronization is, that com-
plete synchronism between the transmitter and receiver
motors is not necessary; it is sufficient if synchronism
exists for the relatively short interval of scanming and
recording a single line. The R. P. M. of the two drive
motors may mutually differ to some extent during the
transmission of the document to be recorded and sym-
chronizing means for the drive motors can therefore be
dispensed with.

An example of line synchronization is shown in Fig. 2,
the details of which correspond largely to those shown
in Fig. 1. Corresponding parts are simifarly referenced.

The difference as compared with Fig. 1 resides in
deriving rotation of a shaft 50 from the rotation of shaft
26 by means of different gear wheels 48 and 49. The
shaft 58 drives over the slip clutch 27—28 the shaft 32
carrying the cam disk 30. Depending on fluctuations in
the R. P. M. of the drive motor 1, the shaft 50 will
be rotated somewhat faster than the shaft 26. In accord-
ance with the start-stop principle, the periodic line syn-
chronizing impulses from the transmitter will correct the
phase correct position of the cam disk 30 periodically,
respectively ahead of and at the conclusion of each line.
The cam disk 30 accordingly does not rotate with con-
stant R. P. M. but intermittently. The detent magnet 47

? is momentarily energized responsive to each incoming

synchronizing impulse, whereupon the detent lever 35
frees the cam disk for one revolution. Upon conclusion
of one reveolution, the cam disk 30 is held by the re-
leasing detent lever 38 until the next synchronizing signal
arrives. The operation is thereupon repeated.

Changes may be made within the scope and spirit of
the appended claims.

I claim:

1. A page printer facsimile receiver comprising an end-
less tape operating as an intermediate record carrier, a
record-receiving sheet, means for moving said interme-
diate record carrier, means for moving said record-re-
ceiving sheet in a direction perpendicular to the direc-
tion of motion of said intermediate record carrier, op-
erating means for continuously successively recording in
color upon said intermediate record carrier symbol ele-
ments corresponding to incoming signals received from
a transmitter and belonging to successive lines of sym-
bols to be recorded upon said record-receiving sheet,
a printing mechanism, control means for periodically ac-
tuating said printing mechanism for the purpose of simul-
taneously printing on said record-receiving sheet groups
of symbol elements recorded upon said intermediate
record carrier and belonging respectively to successive
lines, and means for cancelling symbol elements recorded
upon said intermediate record carrier after printing there-
of line for line on said record-receiving sheet.

2. Apparatus according to claim 1, comprising means
for periodically actuating said control means responsive
to phase signals received from the transmitter.
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3. Apparatus according to claim 1, comprising two
rotatable reels for movably supporting said endless tape
comstituting said intermediate record carrier, an elec-
tromagnetic recording system disposed relative to one
flight of said carrier constituting said operating means,
a rotatable roller disposed relative to the identical flight
of said carrier constituting said cancelling means, a
printing bar forming part of said printing mechanism dis-
posed relative to the other flight of said carrier, the
length of said printing bar corresponding to the length
of a line of symbol elements to be printed cn said record-
receiving sheet, and an electromagnet also forming part
of said printing mechanism for periodically actuating said
printing bar to move the corresponding flight of said
carrier against said record-receiving sheet for the purpose
of printing thereon symbol elements recorded on said
carrier.

4, Apparatus according to claim 3, comprising gear

means for rotating one of said reels to move said inter-

mediate record carrier, gear means for moving said
record-receiving sheet, and motor means for actuating
said gear means, the gear ratios of said gear means being
such as to cause said intermediate record carrier to
move at a speed which exceeds the speed of movement
of said record-receiving sheet by an amount correspond-
ing for each line length to the spacing between lines to
be recorded on said sheet.

5. Apparatus according to claim 4, comprising con-
tact means for governing the operation of said electro-
magnet, a cam for governing the actuation of said con-
tact means, gear means including a friction clutch for
operating said cam, and a device for governing the actu-
ation of said friction clutch comprising a holding magnet
controlled by signals received from the transmitter, said
holding magnet being responsive to receipt of a signal
effective to release said cam for one revolution to effect
actuation of said contact means.

6. Apparatus according to claim 5, comprising a re-
ceiver relay, circuit means for receiving signals from said
transmitter, said circuit means comprising two branches
each containing an amplitude filter and a rectifier, means
for connecting one of said branches with said operating
means, and means for connecting the other branch with
said receiver relay.

7. Apparatus according to claim 1, comprising a tape
made of rubber cloth constituting said intermediate rec-
ord carrier.

8. Apparatus according to claim 1, comprising a tape
constituting said intermediate record carrier, said tape
being made of synthetic foil material adapted to accept
pigment and to transfer it unto said record-receiving sheet.

9, Apparatus according to claim 1, comprising elec-
tromagnetic means for actuating said printing mechanism.

10. Apparatus according to claim 1, comprising a
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common drive mechanism for said record-recording sheet
and for said intermediate record carrier, respectively, and
means controlled by said drive mechanism for pericdically
actuating said printing mechanism .

11. Apparatus according to claim 1, comprising an
electromagnet for actuating said printing mechanism, con-
tact means for controlling the operation of said electro-
magnet, and rotatable cam means for controlling the
actuation of said contact means.

12. Apparatus according to claim 1, comprising an
electromagnet for actuating said printing mechanismi, con-
tact means for controlling the operation of said electro-
magnet, rotatable cam means for controlling the actua-
tion of said contact means, a slip clutch for rotating said
cam means, detent means for controlling said slip clutch,
a magnet for controlling said detent means, and circuit
means controlled from a tramsmitter for controiling said
magnet for causing said slip clutch to rotate said cam
means into phasally correct start position.

13. Apparatus according to claim 1, wherein satd
means for periodically actuating said printing mechanism
comprises a control element, a slip clutch, detent means
for said slip clutch including a detent magnet, said drive
mechanism comprising a drive motor, circuit means gov-
erned from a transmitter for transmitting synchronizing
signals, means controlled by said drive mechanism for
rotating said control element through the medium of said
slip clutch at a speed of revolution which exceeds the
maximal fluctuation in the speed of revolution of said
drive motor as compared with the sequence frequency
of said synchronizing signals, said detent magnet being
operative to release said control element for one revolu-

“tion responsive to each synchronizing signal and to arrest

rotation thereof at the conclusion of each revolution for
an interval until the next synchronizing signal is received.

14. Apparatus according to claim 1, wherein said in-
termediate record carrier is moved at a speed correspond-
ing to the scanning speed of the transmitter, and wherein
said record-receiving sheet is moved at a speed corre-
sponding to the speed of scanning-advance of the trans-
mitter.

15. Apparatus according to claim 1, wherein the ratios
of the speed of said intermediate record carrier to the
scanning speed of the transmitter and of the speed of
advance of said record-receiving sheet to the scanning-
advance speed of the transmitter are respectively con-
stant and mutually identical.
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