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UNITED STATES PARENT OFFICE 
23.gi: 

ASFAEATE USEF3, SNTHESE 25 N. FACSME 
SEGAAS FEgyi COSCE SENASLS 

clay tor. S. Fitzt, Jr., iochester, N.Y., assiggnog to 
Eastaina: Sociak Compazay, Reci ester, N. Y., a 
corporation of New Jersey 

Cyriginal Rio, 2,575, d, dated Novezabaa i3, 1951, 
Seria. No. 6,594, July 29, 1959. Application 
for seissugeese aber 18, 1952, Sexia. Nc. 326,898 

(C. 8-30) 3 Cairas. 

This invention relates to facsimile apparatus 
and more particularly to a translating Yecha 
nism which generates and records facsimile sig 
nals corresponding to the characters represented 
by received coded signals. 
The present invention deals with agpa'atus 

which will print legible characters from a single 
input signal and at extremely higll speeds. 

It is an object of the invention to provide a, 
System capable of high speed translation of a, 
character representing signal into synthetic fac 
siniie Signals of the represerted character. 

In accordance with a principal 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 a plurality of elec 

15 

trinic tubes arranged in coiumns and rows in 
Such a manner that the tubes for ring a pattern 
in the shape of the character represented by 
the control voltage 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 unit. Such as 
is described and claimed in patient application 
Serial Number 174,423, filed July i8, 1950, by 
Russell G. Thompson. Sequence circuit Raeans 
operating in timed relation with the feeding of 
the 1recording medium, functions to render the 
selectively energized tubes effective, column after 
column, to operate the related recording elements 
in proper sequence to build up or the recording 
medium the character represented by the control 
voltage applied to the matrix. 
Another object of the invention is to provide 

a circuit, arrangemeat which is capable of analyz 
ing a coded signal and posting a voltage or a 
terminal individual to the character represerted 
by the signal. 
For printing alphabetical characters as well 3S 

digits, a six element binary code for the coded 
signals is preferred. These signals ray originate 
in any Inanner but the invention contern plates 
their derivation from punched tabulating cards 
or perforated tapes. 
Apparatus according to the invention will print 

over three hundred characters a second which is 
fast enough to make it coin patible with high 
speed digital cottputers are its use to record in 
termediate or final results of such computers is 
contemplated. 
The invention will be better understood froin 

the following description when read in Connects 
tion with the accompanying drawings in which: 

Fig. 1 shows schematically a signai ger kerating 
matrix incorporated in a unit for recording from 
a punched cari or tape; 
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Fig. 2 illustrates the unit of Fig. 1. With ex 

phasis in the details of the sigraal aralyzer; 
Fig. 3 shows a six element binary code Which 

the units of Figs. 1, 2 and 5 are designed to 
handle; 

Fig. 4 shows diagrantinatically a simplified air 
rangement for recording digits only; and 

Fig. 5 is a conventionalized showing of an en 
bodiment 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 a defini 
tion in height of seven lines and with, five-line 
definition in width. More or fewer lines may be 
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 
character's Which are easily legible. 
The apparatus to be described for the print 

ing of alphabetical characters as well as digits 
has been designed for synthesizing facsimile sig 
rials 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 each coded 
character signal. 
Card feeding mechanisms for moving cards un 

der sensing brushes and neans for advancing 
recording mediums past the printing styli are 
So Well known that their description herein is 
unilaecessary. 

For Synthesizing the proper facsimile signals 
for reproducing a character represented by a 
Single signal, a group of duetriode tubes O are 
arranged in sever columns of five rows each 
and are so connected that both grids of each 
duo trio de S must be eriergized to obtain an oat 
put from the tube. All of the tubes in a row 
are connected with their outputs in parallel to 
the input of a twin triode tube connected as 
an ordinary inverter stage with its right triode 
cut off except when its grid is furnished a posi 
tive pulse from the output of one of the tubes 

in its roW. The lefthand side of this inverter 
Stage is normally conducting, but is cut off 
by a negative pulse when the right side starts 
to conduct. The plate of the right side of the 
inverter stage is connected to the grid of a 
power tube 'W' and the plate of the lefthand 
side is connected 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 2 for one 
of the printing styli 3. The tubes in each 
row are similarly connected through an inverter 
and alaplifier to the electromagnetic drivers 2   



3 
of the other styli of the recorder. When the 
coil 'B' is energized, it presses its associated styli 
3 against a printing roller 4 which Klarks tha 

intervening paper 5 from a carbor paper it. 
Both sides of the thirty-five diotrides are 

normally conducting. The left sides of certain. 
of the tubes are cult off by a signal for 
sensing brushes it through a decader 3, the tubes 
f0 which are selectively cut off being selected by 
a network comprising a set of connections for 
each character to be reproduced of which only two 
are illustrated, viz., for the character's '2' and 
"E.' It will be noted that the network for the 
character '2' connects the' signai froii tie de 
coder i3 through high resistances 9 to the three 
middle tubes in the first columl on the right, 
the upper and lower tubes in the second column, 
the upper tube it in the third collinar, the second 
and third tubes from the top in the fourth 
column, the next to the bottom tube in time 
fifth column, the bottom tube in the sixth 
column and all five tubes in the seventh coluia. 
This cuts off the lefthand side of these tubes 83 
and it will be noted that the tubes to this con 
ditioned comprise a pattern forning the numeral 
'2' when viewed for the lefthand side of the 
drawing. Since no printing signal is produced 
until both sides of a tube are cut off, a se 
quence circuit is provided for cutting oif in rapid 
Succession the righthand sides of the tubes in 3 
the seven countins. As here show, this sequence 
circuit comprises seven twin triode tubes 2, each 
connected as a self-restoring trigger circuit, and 
so associated with aach other that when the first 
of these tubes is triggered, it will, upon restoring 3 
itself, trigger the next succeeding tube until all 
seven tubes have been triggered in rapid sequence. 
Each of these self-restoring trigger circuits is 
individually associated with a column of the 
matrix tubes it such that during the time a trigger 
circuit is in its unstable state the righth and side 
of all the natrix tubes 3 in its associated colun 
are cut off, with the result that, during this un 
stable stage the tubes is in the associated collinn 
whose lefthand Sides were cut off by the network 
signal as above described, Willi furnish a printing 
signal to the corresponding styli 3 so that with 
the recording medium 5 moving at the proper 
speed the character '2' will be built up thereon. 
fron top to botton (see Fig. 2). For decreasing 
the amount of plate current under D. C. condi 
tions, a high resistance 2 by-passed by a con 
denser 22 may be used to couple the power tubes 
B and W to their associated vibrator cois B and 
W. Under A. C. conditions the cordenser 22 al 
lows fuli Supply voltage to be impressed on the 
vibrator coils B and W. 
A card or tape punched or perforated in the 

six-element binary code of Fig. 3 may be coln-e 
verted into signals for energizing the proper ina 
trix tubes ( by the arrangement, shown in Fig. 2. 
As here shown, a perforated tape 30 is noved 
by suitable means 3 between a group of six 
sensing brushes fi and an electrode 32 connected 
to a high negative voltage. These six sensing 
brushes 7 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 encounters a perforation, it connects 
the electrode 32 to the grid of the lefthand side 
of its associated flip-flop tube 33 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 35 and 
the right side of its associated diode 34 to the 
grid of a tube 36 which thus starts to conduct, 
thereby generating a negative pulse on its anode 
Which is applied through a capacitor 3 to the 
righthand grid of the first trigger tube 20, there 
by starting the Sequence circuit to Operate through 
its cycle. 
A series of character-selecting tubes 38, one for 

each character to be printed, have their grids con 
nected through a high resistance 39 to one side 
or the other of all six flip-flop tubes 33 in such 
a manner list a signal must be recei"ed Sinall 
taneously from all six flip-flop tubes 33 in order 
to render the character-selecting tube $8 Con 
ducting and thus provide a negative potential Oil. 
the anode terminal of the tube 38 due to its load 
resistor 33. Only three character-selecting tubes 
33 are shown in the drawing and the anode termi 
nails of these tubes are designated by the charac 
ter the respective tubes represent, i.e., the charac 
tel's 1, 2 and E. 

In 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 a brush , functions to transfer cur 
rent from the left to the right side of the flip 
flop tube 33 fourth from the left which it will 
be noted is the only flip-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 38 has the potential of its cathode and 
is conducting, while the grids of all the othe 
tubes 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. 

It is thus evident that when the brushes 
sense a group of perforations in the code tape 
3 representing the numeral '2,' the correspond 
ing character-selecting tube 38 conducts to post 
a negative potential on its anode terminal 2 which 
in turn conditions certain of the matrix tubes 
f) as selected by the '2' network. At the same 
time the tube 36 furnishes a print signal to the 
first tube 2 of the sequence circuit which Op 
erates through its cycle to furnish the electro 
magnetic drivers 2 successive groups of signals 
as determined by the conditioned tubes i, which 
signals cause the styli i3 to mark the paper 5 
in the pattern of the character "2.' it will be 
appreciated that the paper 5 upon which the 
record is Raade is advanced under the styli 3 at 
a speed such that it moves a distance equal to 
the desired height of a character during the 
period required for the sequence circuit to com 
plete one cycle. 
When the last tube 20 of the sequence circuit 

restores itself, a negative pulse is furnished to 
the grid of a normally conducting triode 6 con 
nected as a cathode follower which cuts off the 
triode 3 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 right sides of the tubes 33, thereby resetting 
all the ?lip-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 T. 
and the electrode 32 are clipped by the left side 
of the corresponding diode 34. 
By arranging a plurality of the above-de 

scribed units in groups, any desired number of 
parallel coiulians may be recorded simultaneously 
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on a suitable sileet. Wii.I. ille 33riage: 287 cier 
scribed, thirteen parallei ca 21 Sels (A33, 8 Opei's 
ated by a standard eighty positig2. E.'...lais.g 
card, each chaniel pricii g : it is site 05" 
twenty-four characters per gard. If this data, 
to be recorded consists entirely of 3:2.381's, the 
units may be simplified y era ploying i.e3A 39:2Sirig 
brushes which theisei Yes co: Si:ii Iize if:S te: 
minals , , , etc., coinaggie i3 h6 3.53. 
networks and to the Segle233 (ii's: it, 
eliminating the reed for ie: 332 y2iSig 
of Fig. 2. 
One arrangement for sittihakeously rising 

three colui Yins of digiS is Sid WE), dia.g. 'hati 
cally in Fig. 4 as congrising three sets {}i drier8 
2, each set having a, group of Styli is for re 
cording on a record in editRa. S YO'72di 
the three groups of Siyi aid a pris a sm 
Each set of drivers A2 is 3032380.2d 10 tein a 22 
iyzing brushes if through a circaii. i2. Wick. 
transiates the signal received wheil 2, hr 13i Ef 
contacts the electrode 32 is to facsiriie Signals 
for the digit represented by Suci, Rush. 
For printing liteS rating has 33i E2 

matrix tubes is are arras'ged it ifife coi 
and sever rows for Gyperating 2, raci'sitei' 23.7i. 
Seven styli 3. She heed oil is; ; ; ; Gilitical fig2. 
is obvious from the fact, that, i.e. ch33'83,838 to 
be printed are Seyen inits of die. Initio2). hig. 32.d. 
five units wide. I greater resolving gifer is 
desired, the antibet of TE its {f desiliiOgi taay, 
of couise, be increased. 
One important application C & 3,338...gsi.ieri, 

for printing line3 iies in 48 ited 35 inting 
address labels for the ailiig of gigga.gies or 
other iteras. Fig. 5 is 3, highly coilveitional 
showing of the investio2, alta, Elgecify in 2 Rizatia 
ing of address labels fronn, bidi; 18.39 (3.jtilagiiig 
record cards 33 having perfo:ais523 BC-323d if 
accordance With the code sity; ii. Eig. 3 if 
representing the letters 3rd digits to igg printed 
on the address label. The perforations for each 
lite to be printed occupy six coity is 333 i u to 
twenty-four index point gositions. En Eig. 5 he 
index point positions 2.2e incai233:3 as 3' 3, 
Standard record card 2.Éd in Ortei to accoli. 
modate the twenty-four Essible positions at 
present, required for address a kals ii., iii.2 be 
noted that the gerforatio239 O.C.: y the Sages 
between the index positions as well as the osi 
tions themselves. 

Referring still to Fig. 5, it will is evides, thai, 
When the card 33 is advanced 3s isdicated trade 
the Sensing brushes while a tape 2.Érarcs-d 
ill pririting relation past, the Siyi of the fol: 
drivers 2, the intelligence regi'sserted by the 
perforations in the fou; group3 of Si: goiu rails 
each. Will be gritied in legiiie Soci. Gig his 
tape (3. 
AS Was Stated above, the aga'a, it is of tila 

invention is indifferent to the Origii, of the char. 
acter-representing signals it, 'eceives aid &he 
USe of Sensing brushes for deriving these signals 
have beer's excisively illustrated in 202.11s of the 
widespread use of equiprasia, of this type witicia 
can Inore readily be convertei is in 2013iate giae 
presert in yention. 
The arrangeyanent of like relay ities 6 has 

for convenience of description 33: 
as a 11atrix but it will be apprecised 
term matrix relates to the functional relation. 
ship of the tubes () and in nowise 3i: its kiheir 
actual Spatial positicias. & yi; it iC1R: 
to those skillied in the airi, iiha: ;ine relay fic 
tion of the tubes 3 gay be series: Elei by ot:a: 

S 25 the 334u 213 is 3id iro'Ys of 2,731 t 

(i. 
tr;2:geral exhis Vysics "Yii fliga Aish 2, Eiria 

isig sig3.23. Only "Yiii.22 $570 signals are sinuita 
33.3(Sly applied here:g. 

&ist3, wiile elect Eagletically-actuated styli 
for C3ox. 22-e: "egg"ding have bees, described 
for Exilting, ii, is 3.0 ae facierstood that the fac 
Sir Rile Sigirias Synthesized in accordance with 
the AYetic: Ray be exployed to actugate any 
of £33 yet k:30YFE) facsig Ride recording heads. 
The Riodications described for the purpose 

{}f disclosing tire urida Egental features of the 
is a jet?tio2 are gaoi, a lice taken as limiting since 
3.18.3 y : hailges and adaptations wii), be obvious 
to: skilled it: this 2.3", without departing 

2. the SCGR2 of Ekie 2.33 ailed claims. 
that it glaia as revi &id desire to secure by 

5.333r's ratext of the rited States is: 
1. A SSSÉ832 for Eiralasia.fig (cfied character 

signals i{3 3, "yist i3a representation of the chair 
20 2.2tel's 312 prising araiyzei Ancieais ic; providing 

fx'Or. 32.0ii coded sigrial air electii: signal of one 
3f a gll Tality of terrairials insiividual to the 
(i.a.i.a3ier represented thereby, a plurality of 
electrotic tubas 2.722.3 gedi is tie egrivalent of 

lis, a circuit, ret 
WOil individilai to ea is character to be repre 
Sented E.I. i. CO32-186ied to certaix of the electronic 
tubes and $0 one of the terrainals so that a 
Signal Oil Saic Oze of the terrainals conditions 

30 Said cert3.i. tubes, the 4tputs of the electronic 
tubes in eachi ray being CARected in parallei, 
Yilarking releak is for folio Ying each of a multi 
plicity of Collateral paths extending along a 
Slirface Q.E. Which ti e l'egiese:Entation is to appear, 

35 &20h of Said IRarking aea.I.S Jeing is cividual to 
8, correspOrding iOW of the electronic Libes, cir 
cuit meažis for energizing the colu () as of tubes 
in rapid. Succession to cause tha coaditioned 
tlibes in e2.ca colu 52.Éc provide an out:gut, while 
SO energized, 3rd Ileans controllied by the output 
tof each row of tubes for operating the corre 
Spoilding Yarking reans. 

2. As recordiag Syster, for 3 tilizing character 
3'éprese; iiilg electric signals raiseived in sequeace 

45 002112tising a separate terriraa) for each charac 
ter to be regarded, a circuit; responsive to the 
received signals for providing potentials on the 
termials coriesponding to the characters repre 
Sented by the Sigrials, a, plurality of switching 

30 reais, eagh equiring W. Siai taaegusly ap. 
plied Siginals to Cor:plete & Switching operation, 
arlaaged 2Clivalent, to the colunkas aid rows of 
a triatriz, the Switching 12.2a3as in each row being 
connected in. 28.5'aliel between a pair of buses, 

55 Frie2ins individual to and operative upon a switch 
irag pperation between each pair of buses for 
33,3'sing each (if a nultiplicity of coliateral path.S 
extending aio2g a recardi Surface, a network in 
dividual to each terrainal for applying the poten 

3G iai of the ter" airlal as a signal to a predeter 
finitied combination of the Switching means cor 
responding to the character represented by the 
associated 3r22inai, and means for applying a 
Sigi-kal in Sliceession to each column of switching 

65 file&32S, Wiereby the Kaarking rears are Opel'- 
Bted Sialiltaneously from a the rows its columnar 
Sedience ill atcordia. Eace With the Switching means 
Which received a signal froy, the network. 

3. Apparatus for recording in columnar form 
digital data received as an electric pulse on a 
terrainal individual to the digit represented by 
the electric pulse, a row of recording elements, 
372e2.3as for feading 2, recoz'cilg Raesiury bass 

g Selation to the roy 
8 of recording eley heats, indivisika Aears for c 

5. 
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tuating the recording elements singly and in 
combinations, a plurality of electronic relays 
connected in parallel 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, a cir 
cuit network individual to each terminal for 
Selectively conditioning said relays in accord 
ance with the digit represented by the electric 
pulse 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 medium in the form of the digit 
appropriate to the terminal receiving the eactic 
pulse. 

4. In apparatus for translating a series of 
coded character signals into a multiple series of 
electric signals corresponding to a paraliel sean 
ning of the coded characters in succession, a 
plurality of relays arranged equivalent to the 
columns and rows of a matrix, the relays in 
each row being connected in paralle between 
a pair of buses, so that the operation of any re 
lay in a row furnishes a signal to its buses, a 
network individual to each character for selec 

i0 

5. 
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8 
tively conditioning, when energized, the relays 
is 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 
vidual to the character represented by the signal. 

5, i.he apparatus described in clairn 4 wherein 
the means for operating the conditioned Ielays 
in columnar sequence comprises a plurality of 
Self-restoring trigger circuits, each having a 
stable and an active state, connected in cas 
cade so that as each trigger circuit returns to 
its stable state it triggers the next Succeeding 
trigger circuit and each trigger circuit being 
coupled to an individual column 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 energies a net 
Work it furnishes a triggering pulse to the first 
of the cascade Connected trigges' circuits. 

CLAYTON E. HUNT, JR. 
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