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. This invention relates {o -photo-composing

| machmes that is to say. machmes ‘wherein se-
lected type characters are composed, 111 Ime
photographmally '

Heretofore, many machmes Of th1s smt have
- been proposed. Iowever,
chines is being used commercially to any great

none of these ma-

extent, especially in the newspaper and book
~ publishing fields which demand that the printed
matter be well defined or-sharp in outline and the
characters be properly spaced apart.

. in these .
 branches of the -printing industry, it is. also

(CL 178—6.7)

- such that it is slightly. greater than the: helght' .

10
~ vibrating beam is shifted until it is adjacent.one
edge of a selected character and then it is moved
progressively across this character. As the beam

important that ﬁhe compaosing - machine be .such '

‘that different type. faces may be composed in -

-lme |
Prior phOuO cor':tposmg machines have either

 failed to satisfy these requirements or they have

been so highly complicated as to be too costly_

o build or too slow in operation.

The foregoing and other well known obgect.aons
are overcome by the present invention which
provides for the first time a keyboard controlled
composing machine -embodying the principles. of
electronics.

In practicing the invention, the individual type
characters to be.composed in line are selectively
scanned from a font or series of ‘type characters
associated with the . screen in one. cathode 1ay
tube, the resultant impulses utilized 1o create in
a second cathode ray tube images of the char-
acters so scanned, and ‘the images then photo-
eraphed onto a light sensifive member in a pre-
determined spaced relationship with respect to
ong another.

™Tn accordance with one embodiment of the
invention; the scanning of the selected char-
acters is effected in the. conventional manner,
that is to say, by a beam of -electrons that vibrates
in two -planes, but the amplitudes of these vibra-
tions are restricted to the extent that the beam
scans a substantially square area slightly larger
than the area occupied by the largest character
in the font. Normally, the- vibrating beam of
electrons is chrected towards. the center of the
screen. In response to the operatlon of a Kkey
on a keyboard, however, the beam is shifted until
it is caused to scan a selected. character. As the
beam scans this character, impulses are -gen-
erated on the signal lead -or electrode: leading
from the screen and these impulses are utilized
to create in a second tube .a full or complete
image of the character thus scanned. As the
image is so produced, a'light sensitive mﬂmber is
exposed thereto for .a predetermmed length of
time to create a photograph of the character,

 form of illuminated sections thereof.
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ofter which the member is moved .a distance

determined by the set width of the character.

In accordance with. another embodiment of
the invention, the scanning.of the selected char- |
acter is effected in panoramic fashion by a beam
of electrons that vibrates:in a single pla,ne only.
The amplitude of vibration-of the beam is made

of the tallest character in the font. In response
to the opemtwn of a key on a keyboard, this

travels across the character, 1mpulses are gen-

erated on the electrode leading from the screen.

The impulses thus generated are utilized to
create on the screen in  the second tube an

image of the character being -scanned in the
As the
image is so created on the screen in the second
tube, a light sensitive member is moved in front
of it, with the result that a photograph thereof
is progressively created on the light sensitive
member. In addition, means are provided for
arresting the movement of the light sensitive
member after it has- traveled a predetermined
distance, the arrangement being such that the
photographs of characters created on the mem-
ber will bear spaced relationship determined by
the varyineg set widths of the different characters.

Referring to the drawings—

g, 1 is o schematic view of that embodiment
of the invention wherein full images of selected
characters are created and photographed.

Fig. 2 is a schematic view of that embodimenst
of the invention wherein images of selected
characters are progressively created and photo-
oraphed.

Fig. 3 is a schematic view of the two motion
switch and the electrical connections leading
therefrom to conirol the operation of the rotary
switch embployed in the first embodiment of the
invention for moving the film.

g, 4 is an enlarged view of a portion of the
screen associated with the transmitting tube
emploved in the first embodiment of the inven~
tion.

Fig, 5 is an enlarged view ol g portion of ths
Screen as_socla,ted with the transmitting tube em-
ployed in the second embodiment of the invention.

Wiz, 6 is g view showing a composed line of typs
characters selected from the screen associaied
with one transmitting tube, a composed line m"
type characters selected from the scresn -associ
ated with 2 second transmitéing tube, and a com-
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3
posed line of type characters seclected from both

secreens.
Fig. 7 is a view showing a condensed and an

expanded character: and

Fig. 8 is a schematic view of the circuits as-
sociated with the drum employed in the second
embodiment of the invention for progressively
moving the electron beam across a selected char-
acter.

In the first embodiment of the invention where-
in full or complete images of selected characters
are to be created and photographed, the appara-
tus employed comprises an electrically operated
keyboard 10, a pair of Monoscopes or transmitting
tubes 11, 12, a Kinescope or receiving tube 13,
and & camera having a lens {4, |

While the keyboard (0 may be of any standard
fype, the one employed, and a portion of which
iIs shown, comprises ten horizontal and ten ver-
tical rows of keys marked with index characters
for a font or series of one hundred different type
characters.

As is well known, both types of tubes are some-
what similar in construction, each tube being
provided with a screen 112, 122, {32, 3 gun por-
tion 11b, 12b, 3% for generating and directing a
beam of elecfrons towards the center of the
screen, and a pair of plates or yokes H, V which,
when energized by alternating current, serve to
deflect the beam in two planes. In accordance
with the present invention, the energization of
the yokes H, V is effected by means of an oscil-
lator 195, the output of which is fed to the yokes
through amplifiers 16 to 19 inclusive.

Also, in accordance with the present invention,
the so-~called first grids of the gun portions of
the tubes are all connected to a brightness con-
trol unit 20 by means of which the first grid is
normally floating with respect of the cathode un-
der which condition no electron beam is formed.

The two types of tubes, however, differ from
one another in that the screen {32 in the receiv-
Ing tube 13 is of the fluorescent type which, when
bombarded by a beam of electrons, serves as a
transducer, absorbing electrical energy and emit-
ting light, whereas the screens 112, 122 in the
transmitting tubes 11, 12 comprise a metal plate
having a pattern thereon which, when bombarded
by a bheam of electrons, generates a potential or
impulse on the sighal lead or electrode {ic, {2¢
which leads from the plate.

In accordance with the present invention, the
patierns on the screen in each of the transmitting
tubes 11, 12 make up a font or series of one hun-
dred different type characters, preferably ar-
ranged in ten horizontal and ten vertical rows
to accord with the arrangement of like characters
on the keys of the keyboard. The type faces of
the characters in the two transmitting tubes i1,
[2, however, may differ from one another. For
example, the characters in tube {1 may be “Bo-
doni” and the characters in tube 12 may be “Cas-
lon.”

The two transmitting tubes i1, i2 are so ar-
ranged that in response to the operation of 2
control switch 21 positioned adjacent the key-
board, one or the other may be operatively con-
nected through an amplifier 23 to the gun portion
{3 of the receiving tube (3. To this end, the
signal leads or electrodes 1ic, 12¢ leading from
the two tubes 11, 12 are connected to the two
contacts, 222, 22b of a switch 22. Normally, a
contact 222 serves to operatively connect the elec-
trode leading from fube 11l to the receiving tube

13. When the control switch 2{ is operated, how-
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ever, a circuit is completed through the winding
of a relay 22¢ which then functions to open con-
tact 222 and to close contact 22P and thus connect
the other transmitiing tube 12 to the receiving
tube (3.

The camera comprises a light tight compart-
ment (not shown) in which is mounted the Eine-
scope I3 and the lens i4, the lens {4 being posi-
tioned between the face of the Kinescope i3 and
a film 24 which extends downwardly from a spool
(not shown) and thence between a pair of fric-
tion rollers 25, 26 one of which is mounted on
g shaft 217.

When it is desired to compose 3 line of char-
acters of a given type face, the tube containing
the screen having the type characters of that
face is brought into operative position with re-
spect to the Kinescope 13 in the manner explained
above.
which represent the selected characters it is de-
sired to compose in line are operated cne after
another. As each key is depressed, it inaugurates
a cycle of operations during which the brightness
control unit 20 is rendered operative thereby al-
lowing the beam of electrons generated in the
tube to travel towards the center of the sereen,
the beam vibrated in two planes, the vibrating
beam shifted until it is caused to scan the char-
acter selected, the resultant impulses utilized to
create in the Kinescope 13, a full image of the
character being scanned, the image photographed
onto the film 24, and the film 24 moved a distance
equal to the set width of the image.

To more clearly understand how the cycle of
operations is inaugurated and maintained, let
1t be assumed, for example, that the upper case
character “W” of the Bodoni type face is to
be composed in line. Under these conditions,
the Monoscope 11 containing this character is
brought into operative position with respect to
the Kinescope 13, after which the key bearing
the index character “W’’ is depressed. When
this key is depressed, it completes a -circuit
through the winding of two control relays 28, 29
electrically connected thereto, relay 28 being one
O0f ten electrically connected to the keys in the
ten horizontal rows of keys, and relay 29 being
one of ten electrically connected to the keys in
the ten vertical rows of keys. As soon as this
circuit is completed, relays 28, 29 operate and
close switches 282 and 292 to establish circuits

‘that maintain them locked in operative position.

After these relays are locked, the key may be
released.

When switch 282 closes, it also serves to com-
plete a circuit through the winding of a relay 30.
When relay 30 is thus energized, it closes switch
30% which then functions to complete two cir-
cuits, one being through the windings of two
relays 31, 32 in the brightness control unit 20,
and the other being through the winding of a
motor (not shown) in a time delay relay 33.
When the circuit through the windings of relays
81, 32 in the brightness control unit 20 has been
completed, these r"elayspperate to close switches
312, 322, respectively, and in so doing render the
control unit operative. - |

When the brightness control unit 28 has been
rendered operative, the beam of electrons gen-
erated in this tube is free to travel towards the
center of the screen. Ags this beam travels
through the tube, the deflecting yokes H, V serve
to vibrate it in two planes, and the input from
the oscillator 15 to the yokes is so resulated by
means of the gain control units 162, {T* asso-

Thereafter the keys on the keyboard {0
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ciated with the amplifiers &, 17 that the ampli-
tudes of vibrations of the beam are such that
the beam scans a. substantially square al€a
slichtly larger than the area occupied. by the
largest character on the screen.

In addition, when relay 28 operates it closes
switeh 28 and taps in on a closed direct current
‘circuit having a series of resistances 34 to com-
plete a circuit through the horizontal deflecting
yoke. H of the Monoscope i1. Where this circuit
is tapped in. at switch 9g8b g positive potential
obtains by virtue of .the fact that there is. less
resistance in. the positive leg than in the negative
leg of the circuit. In.consequence, & positive
potential is superimposed on.the ‘horizontal de-
flection yoke H of the Monoscope. i1,
unbalance in the circuit is such that the poten-
tial thus applied is sufficient to shift. the vibrat-
ing beam horizontally until. it is in alignment
with the character selected.

Likewise, when relay 23. operates, it closes
switch 29 and taps in on a second closed direct
current circuit having a series of resistances 35
to superimpose a positive potential upon the ver-
tical deflection yoke V of the Monoscope {{, and
the unbalance in the circuit is such that the po-
tential thus applied is sufficient to shift -the
vibrating beam vertically until it is in aligntment
with the character selected. In other words, in
response to the operation of a key on the key-
board 10, the vibrating beam in the Monoscope
{1 is shifted until it is caused to scan 2 character
that corresponds to the key operated.

Az the vibrating beam in the Monoscope [
scans the selected character, an impulse is gen-
erated on the electrode 1{° leading from the
screen [ each time the beam traverses the
character. These impulses are fed through the
amplifier 28 and then delivered to the gun portion
13» of the Kinescope {2. The brightness control
anit 20 having been rendered operative, these
impulses cause the intermittent release of elec~-
trons which are condensed into beams and
directed towards the center of the fluorescent
screen. As these beams travel through the tube
13, they are vibrated both horizontally and ver-
tically by the yokes H, V with the result that a
full or complete illuminated image of the char-
acter being scanned is created on. the fluorescent

sereen |32 of the Kinescope 13.
As the image of the selected character is thus

 created on the fiuorescent screen 132, a photo-
oraph thereof is created on

the film 24 through
the medium of the lens 14 in 2 manner well un-
derstood. |

The time of exposure of the film 24 to the
image in the receiving tube (3 is controlled by
the time delay relay 33 which, as explained here-
tofore, is set in motion when a key on the key-
board is operated. After the time for which the
delay relay 33 was set has elapsed, it operates to
break the circuit through the windings of the two
relays 31, 32 in the brightness control unit 20 at
which time these relays operate to open switches
3{a 322 and so render the control unit 20 in-
operative. When the brightness control unit 29
is thus rendered inoperative, it again acts to re-
move the positive grid voltage to render the tube
inoperative, at which time, of course, the fiuo-
rescent screen in the receiving tube 13 is dark.

After an image of a selected character has been
photographed, the film 24 is advanced a distance
equal to the set width of the photographed char-
seter. In this embodiment of the invention, the
film is advanced 1 accordance with the well
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xnown system of spacing type characters. in. a
composed line wherein the em measure is divided
into eighteen units and the set width- of each
character in the font is a multiple of one-eight-
eenth of the em measure. Accordingly, there is
provided a so-called two-motion switch 36 of the
type commonly used in . telehpone exchanges.
ainee such switches are well known, a description
thereof is not deemed necessary other than-to
say they comprise a semi-cylinder having hori-
zontal and vertical rows of contacts together with
means responsive to the opening and closing .of
two circuits therethrough for moving a contact
arm therein vertically from one horizontal row
of contacts to the next and thereafter rotating
the contact arm from .one vertical row of. con-
tacts to the next to bring the contact arm there-
in into engagement with a selected contact.

In accordance with the present invention, the
number of contacts in the two~-motion switch 36
corresponds to the number of keys on the key-
board and they are arranged in like manner. In
other words, the two-motion switch 3§ is provided
with one hundred contacts arranged in ten ver-
tieal and ten horizontal rows (Fig.3).. |

When a key on the keyboard 18 is operated,
the contact arm in the two motion switch 3§ is
moved into engagement with the contact therein
which corresponds to this key, this being effected
in two stages through the medium of a pair: ol
vibrating or self-interrupting switches 37, 38 and
g pair of rotary switches, 89 to 42 inclusive; as-
sociated with each vibrating switch. The num-
wer of coniacts on the two rotary switches. 38,
A8 associated with vibrating switeh . 37 exceeds
by cne the number of vertical rows. of keys, and
the number of contacts on the two -rotary
switches &1, 42 associated with the vibrating
switch 28 exceeds by one the number of horizontal
rows of keys, the first confact in each rotary
switen being neutral or the starting point of the
switch.

When a kev on the keyboard is operated, 1t
completes a circuit through the winding of a relay
£3 which functions, by closing switch 43%, to com-
plete a circuit through the winding of relay 44
associated with the vibrating switch 31. There-
after, relay 44 operates and rocks a pivotally
mounted bell crank lever 85 in one direction
against the action of s spring £5. As the bell
erank lever &5 rocks in this direction, it .pulls
hack 2 pusher arm &7 carried thereby from.one
to the next of a series of notches formed in ‘the
neriphery of a disk 48 mounted on a shaft 48.
Also, as the bell crank lever €5 rocks in. this di-
rection it opens the vibrating switch 37 and thus
hreaks the circuit through the winding of relay
44 at which time spring 45 acts to rock the lever
25 in the opposite direction to close the vibrating
switch 27 by reestablishing the circult vhrough
the winding of relay 44 and to rofate-the shaft
49 to carry a pair of ccntact arms 50, 51 meunt-
ed thereon from the first to the second contact
on the two rotary switches 38, 40. 'AS s00n -as
the circuit through the winding of relay 44 is re-
established, the above deseribed cycle -of opera-
ticns continues to advance the contact arms-38,
51 step-by-step from contact to.contact on the
rotary switches 39, 40. The rotation of the shaft
£3 is effected against the action of a spring--52,
a pawl 58 being provided. to hold the-shaft £9-and
the contact arms 59, 51 in the position to-which
they were advanced. All the contacts-in -the
rotary switch 39 are - -electrically connected to-
gether, the arrangement being such that a cir-
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c¢uit, which is initially established through the
first or neutral contact of this switech and through
the two-motion switch 36 when a key is operated,
1s opened each time the contact arm moves from
one contact to the next. Each time this circuit
is opened, the contact arm in the two-motion
switch 36 moves vertically from one horizontal
row of contacts to the next. When the contact
arm in the two-motion switch 36 reaches the
horizontal row of contacts that corresponds with
the horizontal row of keys in which is lcecated
the key that is operated further movement
thereof is arrested by the contact arm 51 of the
second rotary switch 40. Accordingly, the con-
tacts on the second rotary switch 40 are so ar-
ranged that when a key is operated, a potential
is applied to the contact that corresopnds with
the . vertical row in which the key operated is
located. For example, when key “W?” is operated
and which is located in the third vertical row of
contacts, a potential is applied to the fourth con-
tact, the first contact being neutral or the start-
ing point of the switch, as explained heretofore.
When the contact arm 51 engages this contact it
closes a2 circuit which, in by-passing the self in-
terrupfing switeh 37, prevents further movement
of contact arms 89, 51 and thus completes the
first stage in the movement of the contact arm
in the two motion switch 38. Also, when contact

arm 3f engages this contact it renders operative

a slow motion relay 54 to inaugurate the second
stage in the movement of the contact arm in the
two~-motion switch by putting in motion the sec-
ongd vibrating or self interrupting switch 28 to
advance step-by-step a pair of contact arms 55,
66 mounted on a shaft 57, from one to the next
of a series of contacts on the second pair of ro-
tary switches 41, 42. The second self interrupt-
ing switch 38 operates in the manner heretofore
explained, that is to say, a pivotally mounted
bell erank lever 58 is rocked back and forth un-
der the influence of a spring 59 and the alternate
energization and de-energization of a relay 69 to
advance the shaft 8T and the contact arms 55, 56
through the medium of a pusher arm 81 carried
by the lever 58 and a notched disk 62 mounted
on the shaft 57. The rotation of shaft 57 is also
effected against the action of a spring 63 and,
again, a pawl €4 is provided to hold the shaft
96 and the contact arms 55, 58 carried thereby in
the position to which they are moved.

All the contacts of rotary switch 41 are elec-
trically connected together, the arrangement be-
ing such that a circuit which is established
through the first contact of this switch ang
through the two-motion switch 35 when the slow
acting relay 54 operates, is opened and closed
each time the contact arm 55 moves from one
contact to the next. Hach time the eireruit
through the two-motion switch 388 is opened and
closed in this manner, the contact arm therein
is rotated from one vertical row of contacts to
the next. When the contact arm in the two-
motion switch 36 has been moved to the contact
in the vertical row of contacts that corresponds
to the vertical row of keys in which is located
the key operated, further movement thereof is
arrested through the medium of the contact arm
06 of the rotary switch 42. In consequence, the
contacts on the rotary switch 42 are so arranged
that when a key is operated a potential is applied
to the contact that corresponds with the hori-
zontal row in which the key operated is located.
or example, when key “W” is operated and
which is lccated in the eighth horizontal row of
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contacts as counted from the bottom up, a po-
tential is applied to the ninth contact, the first
being neutral or the starting point of the switch.
When contact arm 56 on the rotary switch 42
engages this contact, it closes a. circuit which in
by-passing the self interrupting switch 38 com-
pletes the second stage in the movement of the
contact arm in the two-motion switch 36 to bring
it into engagement with the contact therein that
accords with the key depressed. |

After the contact arm in the two-motion switch
36 has been so' located, it is locked in position.
To this end, there is provided a relay 65 which
Is rendered operative when the circuit which
halts further movement of the contact arm in

the two motion switch has been completed.” When

relay 68 operates, it closes a switch 652 and es-
tablishes a circuit which serves initially to hold

the contact arm in the two-motion switch 36 in

engagement with the contact to which it was
moved. F o - B

Also, when relay 65 operates, it closes a second
switch 88 which then serves to establish a circuit
through the windinz of another relay 66. When
relay 68 operates it, in turn, closes a switch 662
and thus completes a cireuit that supersedes the
initial lock-up circuit established to lock the con-
tact arm in the two-motion switeh 26 in its ad-
justed position,. -

After the contact arm in the two motion switch
35 has been locked in its adjusted position, the
two rotary switches 389 to 41 inclusive are re-
stored to their initial position, this being effected
by means of relay 66 which in opening contact
66° of switch &6¢ breasks the circuit through the
winding of relay 43. When relay 43 is thus de-
energized, switch 43P closes and completes a cir-
cuit through the windings of two relays 671, 68.
When relay 67 operates, it pulls the pawl 53 out
of engagement with disk 438 at which time Spring
22 acts to return contact arms 90, &1 to their
initial positions of engagement with the first con-
tacts on the two rotary switches 39, 45. Like-
wise, when relay 48 operates, it pulls the paw] 64
out of engagement with disk 62 at which time
spring 63 acts to return the contact arms 55, 56

to their initial position of engagement with the

Iirst contacts of the two rotary switches 41, 42.

As before stated, the two motion switch 36 is
provided with ten vertical and ten horizontal
rows of contacts which accord with the arrange-
ment of the keys on the keyboard. The contacts
which accord with characters of the same set
width are connected together and to one of eight~
eenn contacts in still another rotary switch 69
and in proper sequence (Fig. 3). TFor example,
the contacts that accord with the narrowest
characters, such as the lower case i ” which

)

have g set width of five units are connected to-

gether and to the fifth contact on the rotary

switch 69 while the contacts that accord with
the widest characters, such as the upper case
“W,” which have a set width of eighteen units
are connected together and to the last or eight-
eenth contact (Fig. 5).

When the contact arm in the two motion
switch 36 comes to rest it applies potential to
that contact on the rotary switch 69 that accords
with the set width of the character scanned and
reproduced. - |

Going back for the moment, let it be remem-
bered that the time delay relay 33 served to
render the brightness control unit 20 inoperative
after the film 24 had been exposed to the repro-
duction or image on the fluorescent screen [3a
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in the receiving tube 13 Ifor a predetermined
léngth of time. When the time control relay 33
functioned, it also completed g circuit through a
third self interrupting switch 10 and through
the winding of a relay Ti associated therewith.
Thereafter, the switeh 7€ operates in the manner
heretofore explained, with the result that a piv-
otally mounted bell crank lever 12 associated
therewith is rocked badk and forth under the
influence of ‘a2 spring 13 and the allernate ener-
zization and de-energization of the relay 11, AS
the lever 12 focks about its pivotal axis the shail
91 which carries the frictich roller 23 over which
the film is threaded, is advanced step~by-step 2
distance equal to one unit of the em MEasure,
this advance of ihe shaft. 21 being efiecied
through the medium of a puisher arm 14 which is
sarried by the lever 12 and a mnotched disk 1o
mounted on vhe chaft 27. As the shaft 21 1s 80
rotated, the film 24 is likewise advanced step-by-
step in front of the flugrescent screen 13 in the
receivine tube 13 a distance egual to one unit of
the em measure. After the film 24 has advanced
» -distance equsal to the set widin of the photo-
eraphed ‘character, the ‘sell interrupting switch
1§ is rendered inoperative to halb further ad-
vance of the film. Accordingly, the shaft 21 is
coupled to & second shaft 1 § through the medium
of a magnetic clutch 77. The second shaft 16
carrles a contact arm 78 that is also advanced
step-by=step from ore to the next of the eighteen
contacts on the rotary switch 89 in response. to
the oneration of the self-interrupting switch i9.
YWhen contact arm 18 is advanced into engage-
meént with the contact to which potential was
applied by the two motion switch 38, a circuit
15 completed which by-passes relay 11 and hence
yrevents further rotation of the shaf{ 27 and the
various elements driven thereby. Also, at this
sime, ‘o circuit is completed through a so-called
wipe-out relay 18 which renders the magnetic
eluteh TT inoperative and thus allows 2 spring
(niot shown) to restore the shaft 76 and the con-
tact srm 18 carried thereby to their initial posi-
tion. In additicn, the wipe-out relay 18 when
operated, completes a circuit through the two-
motion switch 3§ to allow the contact arm there-
4n to return to its initial position. AlsoO, the
wine-ocut relay 36, when operated, serves to break
the lock-up circuits for relays 28, 29 and in this
manner restores the circuit through the keys cn

the keyboard so thab snother cycle of operations.

‘may be inaugurated. = . 1

Tn addition to the above described arrange-
ment for restoring the circuifs to their initial
condition, the keyboard is provided with a wipe-
-out key &1 which when depressed also breaks the
lock-up circuits through relays 28, 29 to restore
the circuits through the keys on the keyboard.

Also, to enable the operator Lo view the char-
acter being scanned ana reproduced, a second
Kinescope 13 or receiving tube (not shown) may
be mounted adjacent the keyboard and a repro-

Jquection of the character being scanned created
therecn in the same manner that 3, reproduction
-of this character is created in the Kinescope.

~ The size of an image thus created depends upon
the amplitudes of the vibrations of the beam In
the receiving tube 13 and may he varied by regu-
1ating the power input to the yokes H, V from
the oscillator 15 by means of the gain control
units 182, 18* associated with ‘the amplifiers 18,
{9, Tor example, the size of the image may he
made the same as the 'size of the chiaracter

-

‘seanmed or it miay be ‘erilarged, ‘reduced, or dis-

“torted in height '?.arj;tif;c}r 5ﬁ;vi;1th, In consequence,
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from type characters of a given point size, images
of the same point size or images of larger point
sizes may be created on the screen in the receiv-
ing tube {3, and these images may be expanded
or condensed as desired. In addition, the size
of the photographs created from the images may
be made the same as the size of the images or
they may be enlarged or reduced by regulating
the focal point of the lens 14, Hence, by com-
bining the versatility of. the image creating
means with that of the camera, photographs of
s great number of sizes and shapes may be
obtained from type characters of a given size ‘and
race. For each change thus made in the photo-
graphic reproductions of the selected characters,
5 corresponding change must be made in the film
feeding mechanism to insure that the film is
advanced after each photographic operation a
distance equal to the set width of the photo-
eraphed character. __ .. o

There remains to be described the advance
of the film for spacing between words. Such
advance is effected by means of a special spacer
key which, when actuated, will shift the beam
in the manner heretofore described until it 18
caused to scan a specially provided blank space
on the pattern and at the same time put in mo-
tion the mechanism for advancing the film a
siven unit distance. This unit distance may be
any one of the eighteen units above ‘described
but, for practical purposes, would normally be
nine units (representing an ‘“en” space) Or
eichteen units (representing an ‘“em” ‘space).
However, to take advantage of word spacing on
either unit basis, two blank spaces on the patiern
and two separate keys would be provided, one
for the “en” space and the other for the “em”
space. | -

while in this embodiment of the invention,
the film is advanced according to the unit sys-
tem wherein the em measure is divided into
eichteen units, other unit systems may be em-
ployed. For example, the em measure may be
divided into thirty-six units. Under these con-
ditions, of course, the number of contacts on
rotary switch 69 would have to be changed ac-
cordingly and the pusher arm and notched disk
arrangement for rotating the shaft 21 would have
to be modified to the extent that the advance
of the film would be doubled and that contact
erm 18 actuated by shaft 27 would be moved
from one contact to the next in response. to the
operation of the seli interrupting switch 70.

In the second embodiment of the invention,
wherein an image of a selected character is
progressively created and photographed, the ap-
paratus employed also comprises keyboard 13,
o plurality of Monoscopes i, 12, a Kinescope
13, and a camera having a lens 14. L

The keyboard employed in this embodiment
of the invention is identical with the one here-
tofore described. B

The Monoscopes 11, 12 and the Kinescope 13
employed in this embodiment are similar to those
heretofore described save for the fact that the
horizontal deflecting yoke on the Kinescope 13
is dispensed with. In addition, & cut-off mark
a0 is positioned adjacent and below each char-
scter on the screens in the Monoscopes i1, 12.

As in the first embodiment, the gun portions
{{b, 42b, {3P of the tubes {I, 12, {3 are connected
to 'a brightness control unit 20 which as stated
heretofore, normally serves to prevent the pas-
sage of electron beams through the tubes.

Also, a5 in the first embodiment, the coupling

r " -
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of one or the other of the Monoscopes i1, 12 to
the Kinescope (3 is effected by the operation of
a control key 21{ positioned adjacent the key-
board 10.

In this second embodiment, however, the out-
put of the oscillateor 15 is fed through amplifiers
£7, i8 to the vertical deflection yvokes V only.

Also in this second embodiment, a film 82 is
wrapped around a vertically disposed drum 83
positioned behind the lens (3.

The drum 83 is mounted on a vertically dis-
posed shaft 84 journaled in bearings 85, 85 car-
ried by a frame 87, and it is driven by a motor
28 through the medium of a magnetic clutch
g8. The drum 83 is so mounted on the shaft
g4 that, while it rotates in unison therewith, it
may be moved vertically therealong. In addi-
tion, the shaft 84 is provided with a magnetic
brake 8§ by means of which rotation of the shaft
and drum may be arrested.

A second vertically disposed shaft 9!, fixedly
mcunted in brackets §2, 93 carried by the frame
81, is positioned adjacent the drum carrying
shait 84. A U-shaped carriage 94 is slidably
mounted on the second shaft 91 with its extend-
Ing arms in engagement with the drum 83 at
its opposite ends. Intermediate its ends, the sec-
ond shaft 21 is provided with a threaded sec-
tion 8% which engages a worm wheel 98 adapted
to be rotated by a worm 97 driven by a motor
88 mounted on the carriage 94, the arrangement
being such that when the worm wheel is turned
by the motor driven worm the carriage and the
drum are moved upwardly or downwardly de-
pending on the direction of rotation of the motor.

When a selected character is to be composed
in line, the Monoscope {1 or {2 containing that
character is operatively connected to the ¥i-
nescope i3 in the manner heretofore explained.
Thereafter, the key on the keyboard 0 corre-
sponding to that character is depressed. As this
Key 1s depressed, a cycle of .operations is inausu-
rated during which a beam of electrons that
vibraties in one plane only is created in the Mon-
oscope. The beam is then shifted to a fixed
position adjacent that edge of the character op-
posite its associated cut-off mark 88, the dis-
tance between the fixed position and the cut-
off mark being equal to the actual set width of
the character. After the beam has been shifted
to its fixed position, it is then drawn across the
character, and the resultant impulses are utilized
to create on the fluorescent sereen 132 in the
Kinescope 13, an image of the character in the
form of illuminated sections thereof. As the
image of the character is so created on the flu-
oresceni screen (32 in the Xinescope (3, the
film 82 is progressively exposed there to to create
a photograph thereof. And finally, the move-
ment of the film 82 is arrested after it has ad-
vanced a distance equal to the actual set width
of the character. |

To more clearly understand how this cycle of
operations is inaugnrated and maintained, again
let it be assumed that the upper case character
“W?” of the Bodoni type face is to be composed
in line. Under these conditions, Monoscope | !
which contains this character is brought into op-~
erative position with respect to the Kinescope
{3 and key “W?” on the keyboard 18 is depressed.
In the manner heretofore explained, when this
key is depressed, two control relays 28, 29 operate
and then become locked in operative position.

During the lock-up of the control relays 28, 2%

It
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{132 of switch [13. When contact 1132 closed,
it completed a circuit through the windings of
the two relays &, 32 in the brightness control
unit 28, with the result that these two relays op-
erated and rendered the control unit 20 operative
by closing switches 3{2 and 322. In other words,
when key “W” was obperated, a positive voltage
is applied to the grid of the tubes (1, 13 which
are operatively connected together, with the re-
sult that the beam of electrons released by the
gun portion of the Monoscope 11 is directed
towards the screen |i2 contained therein. As
this beam travels through Monoscope 1, it is
vibrated in a vertical plane only, and the input
from the oscillator I5 is so controlled by the gain
control unit {72 associated with amplifier 17 that
the amplitude of the beam’s vibration is slightly
greater than the height of the tallest character
on the screen | [2, | |

In addition and as explained heretofore, when
control relays 28, 29 operated, they closed
switches 28b, 28° and thus tfapped in on two closed
direct current circuits to apply a potential to each
cf the deflection yokes H, V on the Monoscope
i1, and the potentials thus applied are sufficient
to shift the vibrating beam to a fixed position
adjacent that edge of the selected character op-
rosite the cut-off mark associated therewith.

Also, when the third relay (12 operated, it
served to open contact 113P as well as to close
contact 1132 of switch (13 and thus break a nor-
mgally closed circuit through magnetic brake 98
and establish a circuit through the magnetic
clutch 89 to start rofation of the film carrying

7 drum 83. |

At its lower end, the drum 83 is provided with
two closed contact rings 99, 100 and an open re-
sistance ring (01, the ends of which are con-
nected to the two contact rings 99, (60 (Fig. 8).
A shoe 182 carried by a conductor 103 which leads
from one side of a battery 104 is maintained in
sliding engagement with contact ring 89, and a
similar shoe 109 carried by a like conductor 106
which leads from the other side of the battery
104 is maintained in sliding engagement with the
other contact ring 180. Thus, there is formed
a, closed direct current circuit of fixed potential -
in which is incorporated the resistance ring or
element 161. A circuit which includes a fixed
shoe [8T that is maintained in sliding engage-
ment with the resistance element (81, is tapped
in on this closed circuit and leads through an
amplifier 108 to the horizontal deflection voke H
on the Monoscope 1. |

When the magnetic cluteh 89 is thus rendered
operative and the drum 83 starts to rotate, a
cradually increasing potential is fed through the
amplifier {08 and superimposed upon the hori-
zontal deflection yvoke H of the Monoscope 11,
with the result that the vibrating beam is drawn
horizontally across the selected character. Agthe
character is thus scanned, an impulse is generated
on the electrode 1(¢ leading from the screen (2
in the Monoscope |1 each time the beam traverses
the character. These impulses are fed through
the amplifier 23 to the gun portion (3P of the
Kinescope 13, with the result that intermittent
beams of electrons are created and directed
towards the center of the screen 132, Inasmuch,
however, as the vertical deflection yoke V on the
Kinescope 13 is also connected to the oscillator
19, the beams thus generated in the Kinescope 13
are deflected vertically and in synchronism with
the vibrating beam in the Monoscope II. In con-
sequence, ags the selected character is scanned

= -
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in the Monoscope .11, there is created on the

" géréen in the Kinescope {3 an image of the char-
acter in the form of illuminated sections thereoi.

As the film 82 travels past these sections a photo-

. graph of the character 1s promesswely created |

thereon.
‘When the v:.bratmg heam in the Konoscope |1

- reached the cut- off mark 89 adjacent the edge.

of the character being scanned, an impulse will
be genera,ted on the electrode 1i°¢ leading from
the sereen | 1% and a corresp onding light spot will
appear on the - :ﬁuorescent sereen (32 in the

Kinescope 13 fromi whence it is directed by a

mirror (14 onto a photo-electrlc cell 162. The
impulse thus - generated in the cell 109 is fed
through an amphﬁer 19 and thence through the
- ¢oil of a relay (11, When relay fil is thus op-
erated, it opens switch 1f{2 and so breaks the
circuits set up in response to the operation oi
the key on. the keyboard 1€ and hence restores
the various parts to inactive position prior to

the inauguration of a second cycle of operation.

‘Bince the seanning beam and the film travel at
the same speed and since the beam, during its

‘scanning action of each of the selected characters, 2

travels a distance egual.to the actual set-width
of that character, the pﬂotcﬂ*raphs of the char-
acters on the film will be created In spaced rela-
tionship determined strictly by the actual though
varying set widths of the type characters.
“height of the photogiarh depends cn the focal
point of lens 14 and on the amplitude of vibia~
tion of the beams in the receiving tube and since
the focal point of the lens 14 may he varied and
since the amplitude of vibration of the beams
may ke varied by regulating the power. input

The

14

- relay (not shown) that is set in motion by means .
 of a line spacing key on the keyboard.

it

In ‘addition to the above described armnge-

ment for restoring the cireuits to their initial
| candman they may also be restored by means

of a wipe out key 81 which when opera,ted breaks -

- tHe eircuits through the control relays 28, 29.
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of the film for spacing between words.

Reference has yet to be made to the advance
Here,

again, such advance IS effected by means- of a

spacer key or keys, representing “an’’ and “am’’

spaces, which, when actuated, will shift the beam

to scan specially provided blank spaces on the

pattern and at the same time put into motmn_

= the mechanism for rotating the drum the equiva-
lent distance.

In this instance, however, the ex-
tent of moverrent of the drum or film will be

 eontrolled by the cut-off marks $9 which will be

2.0

locatad in the blank spaces so as to stop the ro-
tation of the drum after the film has been a.d-

- vanced the required dlstance, that is to say, for

e
el

from the oscillator I8 to the deflection ycke by

mesns of the gain control unit assoclated with
height of the photographs
mayv be changed to obfaln photographs of any

the a,inphﬁel i3, the

desired height within ths limits of the size oI
the reeceiving tube.

Furthermore, by using other means for moving
the vibrating beam across the characters but cne
which would start simultaneously with the rota-
tion of the film carrying drum 83, and by chang-
ing the relative speeds of travel between the twoe,
it would thus be possible to expand or condense
the photographs.

In conseguénce, hy confrolling the
of vibration of thﬂ beams in the receiving tube
13 and by contrelling the relative speeds of {ravel
hetween the film and the movement of the keam
across the charscter, photographs of a great
number of sizes and shapes may be obitainea
from tvpe characters of a given size and shape.
Once the machine is set, however, the photo-
oraphs regardless of their size and shape will
bhe created in spaced relationship getermined
strictly by the actual though varying set-widths
of the type characters from which they are pro-
duced since the cub-off marks pesitioned adja-
cent these characters determine the advance of
the flm in all cases. For like reascns, it is also
possikle in this embodiment of the invention to
compose ‘in line characters selected from both
transmitiing tubes.

After g line of characiers has been composed
on the film 82, the motor §8 may be started to
slide the drum 82 upwardly and then stopped to
arrest further movement of the drum after it has
heen moved the distance it is desired to main-
+ain between lines. The starting and stopping
of the.motor 88 may be controlled in any suitable
manneras, for example; by means of a tinte delay

amplitude |

an en space Or an em space a8 the case may be.

The panoramic scanning of a pattern or o 8e-
lected part thereof, in addition to the ‘advantage
it presents in photo-composmmn avoids the ne-
cessity of reproducing all defails of the pattern or
selected part at the same time as is the ¢ase when
ﬂca,nmng with a beara of electrons that vibrates

in two planes. Also, panoramic scanning re-
sults in simplification of frequency band require-

“ments even to the extent that it makes possible

the recording of a pattern or a selected part :

thereof on magnetic wire, tape or phonograph

records for storage Ior retransmlssmn OVer radm
01 wire commumcatmn systems. |
In koth embodiments of the. invention, the font

or series of type characters is shown and described

a3 being applied directly on the ‘screens in the

Pl
ot

T
1

60

75

Monoscones.

It is to be understood, however,
that equally favorable results may be obtained by
usmg Iconoscopes and projecting the fonts or

eries of type characters onto the screens throvgh
the medium of a2 lens from a card or the like
positioned outside the tube.

While in both embodiments of the invention
a complete font of type characters is associated
with the screen contained within the transmitting

tube, it is to be understood that other arrange-
‘ments may be used. For example, the ‘font of

characiers may be divided between two or ‘more
tubes and ‘even to the extent of providing an
individual transmitting tube for each character.

Also, while in both embodiments of the inven-
tion the impulses generated at the transmitting

station are conveyed by wires to the receiving or

composing station, it is to be understood that
the present invention contemplates the trans-
mission of these impulses by radio.

Turthermore, while in hoth embodiments’ of the
favention, a single composing station is described,
it is to be understood that a plurality of such sta-
tions may be employed. For example, one on
more stations may be installed in one composing
room and others in other composing rooms, and,
if desired, these corapositig rooms may be Tocated
in different sections of the country. TUnder these
conditions, the same type matter may be com-
posed simultaneously at these different stations
from g single transmitting station.

‘Having thus described my invention, I claim:

1. In or for a typographical photo-comiposing
machine, the combination of a cathode ray trans-
mitting tube having a screen provided with a se-
ries of type characters, medns for causing the
electron beam in said tube to vibrate in a single




plane and with an amplitude of vibration slightly
greater than the height of the tallest character
in said series, a keyboard, kevboard controlled
means for shifting said beam until it is adjacent
one edge of a selected character, means for mov-
ing said beam across said character, a single
cathode ray receiving tube independent of said
transmitting for creating an image of said char-
acter in the form of illuminated sections thereof,
and means for progressively exposing a light sen-
sitlve member to said image to create a photo-
graph thereof.

2. In or for a typographical photo-composing
machine, the combination of g cathode ray trans-
mitting tube having a screen provided with a se-
ries of type characters, means for causing the
electron beam in said tube to vibrate in a single
plane and with an amplitude of vibration slight-
ly greater than the height of the tallest character
In said series, a keyboard, keyboard controlled
means for shifting said beam until it is adjacent
one edge of a selected character, means for mov-
ing said beam across said character, a single cath-
ode ray receiving tube independent of said trans-
mitting tube for creating an image of said char-
acter in the form of illuminated sections thereof,
means for progressively exposing a light sensi-
tive member fo said image to create a photo-
graph thereof, and means for arresting the move-
ment of said beam and the movement of said
light sensitive member simultaneously after the
beam has moved a distance equal to the set-
width of said character. .

3. In or for a typographical photo-composing
machine, the combination of a keyboard, a cath-
ode ray transmitting tube having a screen pro-
vided with a series of type characters arranged
in predetermined positions and occupying pre-
determined areas, a cathode ray receiving tube,
means responsive to the operation of a keyboard
for automatically shifting the electron beam in
said transmitting tube to selected areas, means
for scanning the characters occupying the se-
lected areas, means for transmitting resultant im-
pulses to create images of the selected characters
in the receiving tube, and means for photograph-
ing said Images as they are successively created.

4, In or for a typographical photo-composing
machine, the combination of a cathode ray trans-

mitting tube having associated with the screen ,

contained therein a series of type characters and
g, cut-off mark positioned adjacent one edge of
each character, a cathode ray receiving tube hav-
ing a fluorescent screen, a light sensitive member
positioned in front of said receiving tube, means
for moving said member past said tube, means
for vibrating the electron beam in said transmit-
ting tube in a single plane, selectively controlled
means for shifting said beam adjacent that edge
of an individual character of said series opposite
its associated cut-off mark and for rendering said
member moving means operable, means respon-
sive to the operation of said member moving
means for moving said beam across said selected
character and to the cut-off mark associated
therewith, means responsive to the resultant im-
pulses generated in said transmitting tube for
creating on said fluorescent screen an image of
the selected character in the form of illuminated
sections thereof, and means responsive to the
movement of said beam to said cut-off mark for
simultaneously arresting the movement of said
beam and sald member.

‘5. In or for g typographical photo-composing
machine, the combination of a cathode ray trans-
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mitting tube having associated with the screen
contained therein a series of type characters and
a cut-off mark positioned adjacent one edge of
each character, a cathode ray receiving tube hav-
ing a fluorescent screen, a rotatable drum posi-
tioned in front of said receiving tube, a light sen-
sitive member mounted on said drum, means for
rotating said drum to carry said member past
said receiving tube, means for vibrating the elec-
tron beam in sald transmitting tube in a single
plane, selectively controlled means for shifting
said beam adjacent that edge of an individual
character of said series opposite its associated
cut-off mark and for starting the rotation of
said drum, means responsive to the rotation of
said drum for moving said beam across said char-
acter to the cut-off mark associated therewith,
means rasponsive to the resultant impulses gen-
erated in said transmitting tube during the
movement of said beam across said character for
creating on said fluorescent screen an image of
sald character in the form of illuminated sections
thereof, and means responsive to the impulse gen-
erated in said fransmitting tube when sald beam
reaches said cut-off mark for simultaneously ar-
resting the movement of said beam and said drum.

6. In cor for a typographical photocomposing
machine, the combination of a cathode ray trans-
mitting tube, a screen associated therewith hav-
ing a series of type characters arranged in prede-
termined positions and occupying predetermined
aleas, a kevboard, means controlled by said key-
board for directing a vibrating beam of electrons
at said screen, a plurality of beam deflecting cir-
cuits, and means controlled by said keyboard for
rendering one of said deflecting circuits operative
to scan a selected character on the screen.

7. In or for a typographical photocomposing
machine, the combination of a cathode ray trans-
mitting tube, a screen associated therewith hav-
ing a series of type characters arranged in pre-
determined positions and occupying predeter-
mined areas, selectively controlled means for
automatically shifting the electron beam in said
tube to one of said areas, means for vibrating said
beam of electrons in a single plane, means for
moving said vibrating beam of electrons across
the selected character to progressively scan the
character, a second cathode ray tube, meang for
moving a light sensitive member in front of said
image to progressively create a vhotograph there-
of, and means for arresting the travel of s=aid
membper after it has moved g predetermined dis-
tance.

8. In or for a typographical photocomposing
machine, the combination of an individual cath~
ode ray transmitting tube having a screen therein
provided with a series of type characters, selec-
tively controlled means for automatically pro-
ducing and deflecting an electron beam in said
tube to a predetermined character on the screen.,
means for scanning said character with the elec-
tron beam, means for transmitting the impulses
generated in scanning, a cathode ray receiving
tube independent of and spacially separated from
sald trasmitting tube adapted to receive and
utilize the transmitted impulses to create images
of the selected characters scanned, and means for
photographing said images.

9. In or for a typographical photocomposing
machine, the combination of a cathode ray tube,
a screen associated with said tube having 5 series
of type characters arranged in predetermined PO~
sitions and occupying predetermined areas, means
for directing an electron beam at said screen, a
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plurality of normally inoperative beam deflecting
circuits, each associated with a dil erent charac-
ter of the screen, and a plurality of electrical
switches for selectively rendering one of said beam
deflecting circuits operative to scan the charac-
ter associated therewith.

10. A combination as set forth in claim 9, in-
cluding a single cathode ray receiving tube 1or
creating images of the characters scanned in the
aforementioned tube, and means for transmitting
the impulses generated in the aforementioned tube
to the receiving tube.

11 A combination as set forth in claim 9,
wherein the electron beam is normally inopera-
tive, and including means for rendering said beam
operative after being deflected to the area oc-
cupied by the desired character, and means 1o cut
the beam off after the character is scanned.

19. In or for a typographical photocomposing
machine, the combination of an individual cath-
ode ray transmitting tube having a screcn therein
provided with a series of type characters, some of
different widths, selectively controlled means for
automatically deflecting the electron beam in said
tube to predetermined positions to scan individual
characters on the screen, means for transmitting
the impulses generated in scanning to a cathode
ray receiving tube independent of said trans-
mitting tube, said receiving tube creating images
of the selected characters scanned, and means for
photographing said images on a film in spaced
relationship determined by the set widths of the
selected type charactlers.

13. In or for a typographical photocomposing
machine, the combination of an individual cath-
ode ray transmitting tube having a screen fhere~
in provided with a series of type characters, some
of different widths, selectively controlled means
for automatically deflecting the electron beam in
said tube to scan a selected character occupying
g predetermined position on the screen, means
for transmitting the impulses generated in scan-
ning to g single cathode ray receiving tube in-
dependent of said transmitting tube, said receiv-
ing tube utilizing said impulses to create images
of the selected characters scanned, a photographic
film, means for projecting said images onto said
film, and means for intermittently moving said
film after each exposure a distance determined
by the set width of the character whose image is
photographed.

14. In or for g typographical photocomposing
machine, the combination of an individual cath-
ode ray transmitting tube having a screen there-
in provided with a series of type characters, se-
lectively confrolled means for automatically pro-
ducing and deflecting an electron beam in said
tube to a particular character, means for pro-
gressively scanning the selected character from
beginning to end in the form of a plurality of
strips or lines, means for transmitting the im-

10

20

29

30

30

40

45

o0

095

60

18

pulses generated in scanning, a single cathode
ray receiving tube adapted to receive said trans-
mitted impulses and to create reproductions of
the strips scanned, a photographic film for re-
cording the reproduced strips, and means for
progressively moving said film so that the strips
will be photographed successively in very close
relation to form a composite of the selected
character. -

15. A combination as set forth in claim 14 in-
cluding means for cutting off said electron beam
after the character has been scanned.

16. A combination as set forth in claim 14 in-
cludineg means for arresting the film after the
character has been reproduced thereon.

17. In or for a typographical photocomposing
machine, the combination of a pluralily of cath-
ode ray transmitting tubes each having a screen
therein provided with a series of type characters,
a cathode ray receiving tube, means for opera-
tively connecting one or the other of said trans-
mitting tubes to said receiving tube, selectively
controlled means for automatically producing and
deflectine an electron beam in said operative
transmitting tube to a predetermined character
on the screen, means for scanning said character
with the electron beam, means for transmitting
the impulses generated in scanning from the op-
erative transmitting tube to the receiving tube,
means for utilizing said transmitted impulses to
create images of the selected characters scanned,
and means for photographing said images.

EMIL W, DINGA.
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