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1

This invention relates %o facslmile spparatus
and more particularly to a translating mecha-
nism which generstes and vecords facsimile sig~
nals corresponding to the characters represented
by received coded signals,

The  present invention deals with apparatus
which will print legible characters from g single
input signal and a} extremely high speeds.

It is an object of the invention to provide a
system ‘capable of high speed $ranslation of a
character representing signal into synthetic fac-
simile rignals of the represented character.

In accordance with a prineipsl feature of the
invention, a control voltage derived by sensing
record cards or other means which will provide
successive coded printing signals are applied to
an electric matrix including & plurality of elec-

i0

‘18

tronie tubes arranged in columns and rows in

such a manner that the tubes forming a pattern
in the shape of the character represented by
the control veltage are selectively energized.
Each row of tubes is connected to individual re-
cording means which may comprise the separate
styli of a multiple styli recording umit such as
is deseribed and claimed in patent application
Serial Number 174,423, filad July 18, 1950, by
Russell . Thompson. Seguence cireuit means
operating in timed relation with the feeding of
the recording medium funetions to render the
selectively energized tubes efective, column afier
column, to operate the related recording elements
in proper sequence to build up on the recording
medium the character represented by the control
voltage applied to the matrix.

Another object of the invention is {0 provide
a circuit arrangement which is capable of analyz-
ing a coded signal and posting a volisge on a
terminal individual to the character represented
by the signal.

For printing alphabetical characiers as well as
digits, a six elemen$ binary code for the coded
signals is preferred. These signals may originate
in any manner but the inventlon eontemplaies
their derivation from punched tabulating cards
or perforated tapes.

Apparatus according t¢ the Invention will print
over three hundred characfers a second which is
fast enough o make it compatible with high
speed digital computers and its use to record in-
termediate or final resuits of such computers is
contemplated.

The invention will be better understood from
the following description when read in connec-
tion with the accompanying drawings in which:

Fig. 1-shows schematically o signal generating
matrix incorporated in g unit for recording from
a punched card or tape;
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Fig. 2 fllustrates the unit of Fig. 1 with em-
phasis on the details of the gignal analyzer:

Fig. 3 shows a six element binary code which
the units of Figs. 1, 2 and 5 are designed fo
handle;

Fig. 4 shows diagrammatically a simplified ar-
rangement for recording digits only; and

Fig. 5 is a conventionalized showing of an em-
bediment of the invention adapted for printing
address labels.

The apparatus to be described for the purpose
of disclosing the invention has been: designed
to record or print all characters with' g defini-
tion in height of seven lines and with five-line
definition in width. More or fewer lines may he
employed as desired but it is believed that seven
by five definition gives the lowest resolving power
which can be tolerated when it is desired to print
characters which are easily legible,

The apparatus to be described for the pring-
ing of alphabetical characters as well as digits
has been designed for synthesizing facsimile sig-
nals from signals coded from six binary elements.
Any other code may of course be employed as
long as it meets the requirement that unique
voltage patterns may be derived for sach coded
character signal.

Card feeding mechanisms for moving cards un-
der sensing brushes and means for advancing
recording mediums past the printing styli are
50 well known that their description herein is
unnecessary.

For synthesizing the proper facsimile signals
for reproducing a character represented by a
single signal, a group of ductriode tubes {8 are
arranged in seven columns of five rows each
and are so comnected that both grids of eacn
duotricde [§ must bé energized to obtain an out-
put from the tube. All of the tubes {0 in 5 row
are connected with their outputs in parallel to
the input of a twin triode tube i1 connected as
an ordinary inverter stage with its right triode

- cub off except when its grid is furaished a POsi~

tive pulse from the output of one of the tubes
10 in its row. The lefthand side of this inverter
stage 1] is normally conducting, but is cut off
by a2 negative pulse when the right side starts
to conduct. The plate of the right side of the
inverter stage [l is connected to the grid of a
power tube “W” and the plate of the lefthand
side is copnected to the grid of a power tube
“B,” the outputs of these two power tubes be-

ing connected, respectively, to printing coils “W” ..

and “B” of an electromagnetic driver 12 for one
of the printing sty 13, The tubes 0 in each
row are similarly connected through an inverter
and amplifier {o the electromagnetic drivers 12
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o® the other styli of the recorder. When the
coil “B” is energized, it presses its associated stylt
{3 against a printing rollexr i4 which marks the
intervening vaper 1% irom a carbon paper £6.

Both sides of the thirty-five duotriodes (0 are
normally conducting. The left sides of cerlain
of the tubes i# are cut off by a signal from
sensing brushes i T through a decaoder t5, the tubes
{0 which are selectively cit off being selected by
2 network comprising a seb of connections for
each character to be reproduced of which only two
are ilustrated, viz., for the characters “2” and
@’ It will be noted that the network for the
character “2” connects the'signal from the de~
coder i8 through high resistances 18 to the three
middle tubes 18 in the first column on ihe right,
the upper and lower Lubes {§ in the second colum,
the upper tube i9 in the third column, the second
and third tubes §0 from the top in the fourth
column, the next to the bottom tube 18:in the
fifth column, the bottom tube {8 in the sixih
column and all five tubes 18 in the seventh column.
This cuts off the lefthang side of these tubes 18
and it will be noted that the tubes {8 thus con-
ditioned comprise a patiern forming the numeral
«“9r when viewed from the lefthand side of the

. drawing. Since no printing signal is produced
until both sides of a tube {B are cub off, a se-
quence cireuit is provided for cutbing off in rapid
succession the righthand sides of the tubes In
the seven columns. As heré shown, this sequence
circuit comprises seven twin triode tubes 26, cach
connected as o self-restoring trigger circuit and
so assoeciated with each other that when the first
of these tubes is triggered, it will, upon restoring
itself, trigger the next succeeding tube until all
seven tubes have been triggered in rapid sequence.
Fach of these self-restoring trigger circuifs is
individually associated with a column: of the
matrix tubes |0 such that during the thne a trigger
circuit is in its unstable state the righthand side
of all the matrix tubes {8 in its associated column
are cut off, with the result that during this un-
stable stage the tubes I8 in the associaied column
whose lefthand sides were cut off by the network
signal as above described, will furnish a printing
signal to the corresponding styli 13 so that with
the recording medium {5 moving a{ the proper
speed the character “2” will be buill up thereon
from top to bottom (see Fig. 2). For decreasing
the amount of plate current under D. C. condi-
tions, a high resistance 21 hy-passed by a con-~
denser 22 may be used to couple the power {ubes
B and W to their associated vibrator coils B and
W. Under A. C. conditions the condenser 22 al-
lows full supply voltage to be impressed on the
vibrator coils B and W.

A card or tape punched or perforabed in the
six-element binary code of Fig. 3 may be coli-
verted into signals for energizing the proper ma-
trix tubes {0 by the arrangement shown in Fig. 2.
As here shown, a perforated tape 30 is moved
by suitable means 3i between a group of six
sensing brushes [T and an electrode 32 connected
to o high negative voltage. These six sensing
brushes i1 are connected to the lefthand side of
individual twin triode tubes 33 connected in ordi-
nary flip-flop arrangement. Initially, all six of
the flip-flop tubes 33 have their left sides con-
ducting. When one or more of the sensing
brushes 17 encounters a perforation, it connects
the electiode 32 to the grid of the lefthand side
of its associated flip-fiop tube 32 which functions
to transfer current from the left to the right side
of the tube 33, thereby producing a positive pulse
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from its right grid through a capacitor 3% and
the right side of its associated diode 34 to the
erid of a tube $6 which thus starts to conduct,
thereby generating a negative pulse on its anode
which is applied through & capacitor 8T to the
righthand grid of the first trigger tube 29, there-
by starting the sequence circuit to operate through
its cycle.

A series of character-selecting tubes 38, one for
each characher to be printed, have their grids con-
nected through a high resistance ¥8 to one side
or the other of all six flip-flop tubes 33 in such
a manner that a signal must be received simul-
taneously from all six fip-fAop tubes 33 in order
to render the character-selecting tube 38 con~
ducting and thus provide a negative potential on
the anode terminal of the tube 28 due to its load
vesistor 48. Only three character-selecting tubes
28 are shown in the drawing and the anode termi-
nals of these tubes are designated by the charac-
ter the respective tubes represent, i. ., the charac-
ters 1,2 and E.

1n the six-element binary code as shown in
Fig. 3 the numeral 2 is represented by a single
perforation in the fourth position which, when
sensed by z brush 11, functions to transfer cur-
rent from the left to the right side of the flip~
fiop tube 33 fourth from the left which it will
be noted is the only fAip-flop tube 33 having its
left side connected to the grid of the tube 38
having the anode terminal 2. Thus the grid of
this tube 88 has the potential of its cathode and
is conducting, while the grids of ali the other
tubss 38 are connected to at least one flip-flop
element which is conducting and are, therefore,
subjected to the more negative potential of the
cathodes of the tubes 33 which biases them be-
yond cutoff.

Tt ig thus evident thai when the brushes 17
sense a group of perforations in the code tape
30 representing the numeral “2,” the correspond-
ing character-selecting tube 38 conducts to post
a negative potential on its anode terminal 2 which
in tuwrn conditions certain of the matrix tubes
10 as selected by the “2” network, . At the same
time the tube 36 furnishes a pring signal to the
first tube 28 of the segquence circuit which op-
erates through its cycle to furnish the electro-
magnetic drivers [2 successive groups of signals
as determined by the conditioned tubes 10, which
signals cause the styli i3 to mark the paper 15
in the pattern of the character “2.” It will be
appreciated that the paper [§ upon which the
record is made is advanced under the styli {3 ab
a speed such that it moves a distance equal o
the desired height of a character during the
period required for the sequence circuit to com-
plete ane cycle.

When the last tube 20 of the sequence circuit
restores itself, & hegative pulse is furnished to
the grid of a normally conducting triode &1 con-~
nected as & cathode follower which cuts off the
triode 81 and the resulting negative pulse ap-
pearing on its cathode is applied through the
right side of all the duodiodes 34 to the grids of
the richt sides of the tubes 33, thereby resetting
all the flip-flop tubes 33 to their initial condi-
tion in which their left sides are conducting.
Any positive signal generated by the breaking
of the contact between the sensing brushes iT.
and the electrode 32 are clipped by the left side
of the corresponding diode 34.

By arranging a plurality of the above-de-
seriped units in groups, any desired number of
parallel columns may be recorded simultaneously




angement de-

3y ha oper-
ated by a standard eighly position iobulaibl
card, each channel prinding wn o bwe
twenty-four characters per card. If €
to he vecorded consists enilrely of
units may be simplified by smployl

on g suitable sheet. 3
seribed, thirieen parallel channels

minals @, |, &, eic., connested o
networks and tc the sequen
eliminating the need for
of Mig. 2.

One arrangsment for simulbanecusly pr
three columns of diglis is shown dlagra
cally in Fig. 4 as comprising three gets of dv
i2, each set having o group of styli {& Tor re~
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ng volier {4,
o ten ana-

FEach set of drivers 12 iz sonnecied

iyzing brushes (7 through = cireuit 22 which 20
transiates the signal received when & brusih {71

contacts the electrode 32 imdo facsimile signals
for the digit representsd by such brpsh {7

For printing lines rather
matrix tubes il are arvan
and seven rows for operaiing 2
seven styli 13. The need for shis
is obvious from the fact that the charasters ¢
be printed are seven units of defnifion high snd
five units wide. I greater resolving power s
desired, the number of unifs of definiticn mway,
of course, be increased.

One important application of an gire
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address labels for the malling ¢
other items. Fig. 5 is o highly
showing of the invention arranged f
ing of address labels from ordi
record cards 43 having perforatio:
accordance with the code shown 3
representing the letters and digits to e prinfed
on the address label. Ths pai ]
line to be printed occupy six colw
twenty-four index point positions.
index point positicns ey
standard record ca and in ¢
modate the twenty-four possible
present required for
noted that the gperforabions
between the index positions s
tions themselves. ‘

Referring still to Fig, 5, it will be evident thab
when the card 43 is advanced ss indicated uander
the sensing brushes while a tape 48 is yarnced
in printing relation past the st he four
drivers 13, the intelligence rep by the
perforations in 1t : Ccolurmns
each will be printed in legl tha
tape 44.

As was stated above, the aj
invention is indifferent to the ozl
acter-representing sigmals it
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have beer: exclusively ilustrated because of the
widespread use of equipment of this type wi
can more readily he converted to Incoerpovaie th
present invention.

for convenience of description !
as a matrix but it will be appy

ship of the tubes {0 and in nowiss
actual spatial positicns. Also, I wiil

to those skilled in the ari st the relay fune-
tion of the tubes 19 meay be perfovmead by obher |

&
neaments which will furnish o pring-
only when $wo signels are sitnulto-
wiled therelo,
e electromagnetically-actuated styli
ey recording have been deseribed
g, it is $o be understood that the {ac~
als synithesized in accordance with
fom gmpnloyed to aotuate any

wn faceimile recording heads,

cabions deseribed for the purpose
features of the

o

modin

The
of disclosing the fundawmental
invention are nob o be taken ss limiting since
wany changes and adaptations will be owbvious

illed in this without departing
1 the scope of the anpended claims.

28 new and desive to secure by
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viing coded

those ski

cheracier
the char-
providing

af & phaelity of mainals individual to the
characier represenied thereby, a plurality of

electronic tubes arranged in ¢ eguivalent of
the columns and rows of o 1 a eirguit ned-
work individ o eanh character to be Tepre-
sented and connected fo certain of the electronic
tubes and to one of the terminals so that a
signal on sz2id one of the terminsls conditions
said certain tubes, the oulpuis of the electronic
tubes in each row being connected in parallel,

e

ng means for {nliowing each of z multi-
eral paths exbtending along a

surface on which the representation is to appear,
cach of ssid marking means being individual to
5 gorresponding row of the electronic fubes, cir-
cuit means for energizing the columnns of tubss
in rapid sucecession o cause the conditioned
tubes in ezch columan Lo provide an ouboub while
so energized, and means conliolied by the outputb
of each row of tubes for operasting the corrg-
sponding marking means,

2. & regording systemn for utilizing character-
representing electric signals received in sequence
comprising g separate terminal for each charac-

ter to be recorded, & civeuif yespousive o the
received sigmals for providing potentials on the
terminals corresponding o the characters repra-
senied hy the signals, o plurslity of swiltching
means, each regulving two shnultanecusly ap-
plied signals to complete o switching operation,
arranged sguivalens to the columams and rows of
a maatriz, the switching means in each row being
connected in parallel between a paly of buses,
means individual to and operative upon 2 switch-
ing operabion between esch pair of buses for
merking each of s multiplicity of collateral paths
sxiending along a record suriace, g network in-
dividual to each terminal for applying the polen-
tial of the ierminal as a signal to a predeter-
mined combingtion of the switching mesans cor-
responding to the character represented by the
associated termninal, and means for applying s
signel in suceession to each column of switching

- mesns, wherchy the marking means are oper-

pled simultenecusly from the rows in columuar
sequence in accordance with the switching means
which received a signal from the network.

3. Apperatus for recording in columnar form
digital data received as an electric pulse on a
terminal individual to the digit represented by
the electric pulse, & row of recording elements,
means for fesding o recording mediuma trans-
versaly past and in marking relation to the row
of recording cletrents, Individusl means for nee
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tuating the recording elements singly and in
combinations, a plurality of electronic relays
connedted in paraliel to each recording element
actuating means so that operation of any one
of said relays will energize the recording ele-
ment actuating means connected thereto, & cir-
cuit network individual to each terminal for
selectively conditioning said relays in aeccord-
ance with the digit represented by the electrie
paise received on the terminal, and means oper-
ative upon the receipt of an electric puise on
any of the terminals for selectively operating in
a predetermined sequence the selectively con-
ditioned relays, whereby the actuating means for
the recording elements are energized to mark
the recording rmedium in the form of the digit
appropriate to the termingl receiving the cieciric
pulse.

4. In apparatus for translaiing a series of
coded character signals into a multiple seriss of
electric signals corresponding to a parsliel scan-
ning of the coded characters in succession, &
plurality of relays arranged equivalent tc the
columns and rows of a matfrix, the velays in
each row Dbeing connected in parallel between
a pair of buses, so that the operation of any re-
lay in a row furnishes a signal to ifs buses, a
network individual to each character for selec-

i0
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8
tively conditioning, when energized, the relays
in accordance with the character to which the
network is individual, means for operating the
conditioned relays in columnar sequence, where-
by a series of signals are furnished each pair of
buses, and analyzing means responsive to each
coded signal for energizing the network indi-
yidual to the characler represented by the signal.

5. ‘The apparatus described in claim 4 wherein
the means for operating the conditioned relays
in columnar sequence comprises a plurality of
seli-restoring frigger cireuifs, each having a
stable and an active state, connected in cas-
cade so that as each trigger circuit returns to
its stable state it iriggers the next succeeding
trigger circuit and each trigger circuit being
coupled to an individual eolumn of relays so that
during the times the trigger circuits are in their
active states they furnish a signal to the relays
in their associated columns,

6. The apparatus described in claim 5 wherein
each time the analyzer means energiies a net-
work it furnishes a triggering pulse to the first
of the cascade connected trigger circuits.

CLAYTON E. EUNT, Jr.

No references cited.




