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Maurice.E. Miller; Addison, N. Y.
Applicatmn September'l'? 19486; Serial No.. 697 427

11 Claims. (CL 197—-84)

1

"I‘he present 1nvent10n relates; to» 11thographlc
or: offset printing, and more: particularly to: the«
production .of a. phiotographic:-image: of- the. fin-
ishied’ composition: to;be: printed; without, the: use:
of hand-set or machine-set type:; In the- pro- a8
duction. of: any:such compesition; phofographi-.
cally-and: without: the use-of ;actual-type; a most
serious:problam:consists-in “justifying”- the lines;.
or-in:other ‘words; in: so spacing:the. letters and
words that:each line is-even in:appearance: and: 10
ends: exactly at:the right=hand margin: of: the
column: - By-the ‘apparatus of:the: present-in--
vention this may: be easily-and preclsely accom-:
plished; - ’

As isswell'known, printers? type ofzany particu-
lar:font: vary- in-.width according to the width.
oftthe characters\represented Thereforej.in pros.:
ducing 5: photographic: image: of: a:line;of: prinb-
ing; without the use:of actual: type: bub: by indis.
vidually: photographing: the: characters: onto; 2
fiim: which-is advanced:intermittently;. itiis nec-
essary: that- each movement: of: the «film- shall:
exactly-correspond to:the width ofithelast:image:
photographed.thereon: According:to the:present:
invention this.is accomplished: by-controlling the: 25-
movements: of” the: filmr by :means: of: a; carriage:
provided:with:a:plurality:of: movable: stop. mem-.
bers, adapted:toicoopérate:with afixed stopmenix.
ber; the- extent: of -each: movement of the.car-
risige-being- limited” according: to:the :numher: of: 30.
movalile: stopmembers which-are moved: out: ofr
alignment- with : the: fixed ‘stop member; The:
number- of: movable: members- affected in: each:
instance-is-in turn<governed by-the.width:of. the:

15

chiaracter: to-be photographed; through the:me- 35

dium of a-plurality-off members: of 'varying:widths:
which ‘ate. selectively engaged:with:said: movable
stop miembers:to-elevate: themiout:of alignment:
withi the: fixed stop ‘member: 'Tlhie members: of
varying: widths may: conveniently take the form-
of*type: hammers; generally: similar- to- those:.of:
a:-typewriter; arranged: in<a semi-circular bhank;.
andteach: bearing theirepresentation:of: & char=:’
adter or:a blank representing a°space.. Upon: the: &5
saine ‘movement.of*a type hammer which: deter-.
mines: the- extent: of - -the next: movement: of: the:
carriage, the face of the type:hammer: may be:
automatlcally photographed onto the: a,foresaad
film: -
In order tor effect the a,utomatlc operatmns 50
aforesald“ it is: convenient to. employ: a stencil’
which:is: ctit-on-& separate-unit ofcthe a,pparatus,
whish must:also make: provision for justifying:
theilines: . "To-accomplish-this; a:similar arranges=:
menti of ‘movable: carnage and: bank ‘of? type: 56-

. ‘tmn of; thesspline:and:spline carriage.of Figure

N 2

hammers is. empIOyed the: type hammers.in. this.
instance: being: manually: actuated to simultanes-
ously-cut, the: steneil- and. to:produce, on:a sheet:
of. proof: paper- supported on: a- platen: secured;
to-the movable carriage; a.printed or typed nroof:
of. the-material being set:up. Here: againy, the.
type hammers: vary in- width: according. to:the:
characters: which they bear, and;means.are; pro--
vided: for- moving-both carriage: and. stencil; bex-
tween words; together with. méans. for: justifying:
the: stencil at the end.of each: line:of proof,; the:
amount. of additional space. to be inserted. be-.
tween: words;being: determineg: by- comparing, the:
typed: proof line with. a; fixed: scale; Means-are:
provided-for altering the stencil; at.the comples:

_ tion: of each: line; of: composition; by inserting;

additional-space-between, words. as may be-nee~

essary.:

The présent a,pphca;tmn is.directed, partlcularly,

20. to the carriage-control.mechanism used both;in,

the- stencil-cutting. and photegraphic. units.
Accordingly, it:is the. genera,l object of the: pres-«
ent..invention . to; provide. apparatus. of: the.type:
described:in the. foregoing. paragraphs; and more:
spec1ﬁca11y, to- provide: apparafus. as- defined:.in:
the- appended; claims. Other and further, obs:
jects and- advantages.will be- apparent. from: the:
deseription. which: follows, taken. in..connection:
with- the accompanying drawings.in whiche—.-
Figure 1 isya plan view:of: the stencﬂ cuttmg‘
unit-of the present invention;.. .. . :
. Figure 2:is-a. section on: lme 22 of" Flgure 1
Figure: 2¢; is: a- detail view- showing:the; mea,ns;
for-bringing about;an: increased adyvance of: the:
stencil: when-the-ward space: key is: pressed;:
Figure 3 is an enlarged: fragmentaryrsectmn-
on:line: 3:—3;of Figure 1;,
Figure 4 is arsection: on line 4—4; of: F1gur& s
Figure 5 is-aifragmentary: section on: 11ne 5—— %

0- of: Figure 1

Figure 6:is a. fragmentary section: on: llne !‘r——&
of: Figure: 23 :

Figure: Téis-a fra,gmentary section:orn: Ime 7—-1(
.off Figure: L;: K

Figure:8is:a v1ew partlyqn elevatlon and- partly :
in: seetion; ofr the sphne carna.ge‘ of: the: devw&
off Figure 13 - s

Figure 9 is xa;n enlarged. sectmnal view of a por_‘-

PFigure 10 is- a sectional: view:- illustrating; &
single:splihe:in the:spline-carriage:of Figure:8;:.
Figure- 11:is a: perspective: view- illustrating: &
group:of  splines: arranged as- in: the carrlage :

Figure 8; ;
- Pigure: 1245 8 seetion: on'hna 12—12 affFlgurejl




2,518,166

3

Figure 13 is a partial plan view of a stencil cut
by the device of Figures 1-12; and

Figure 14 is a circuit diagram for the device
of Figures 1-12.

In order to facilitate an understanding of the
invention, reference is made to the embodiments
thereof shown in the accompanying drawings,
and detailed descriptive language . is employed.
It will nevertheless be understood that no limita-

tion of the invention is thereby intended and 1

that various changes and alterations are con-
templated such as would ordinarily occur to one
skilled in the art to which the invention relates.

Referring to Figures 1-14, inclusive, the stencil-
cutting device, which in many respects resembles
a standard t{ypewriter, comprises generally a
frame 10 which may take any suitable form and
includes longitudinal, transverse and vertical
supporting and retaining members as required; a
fixed guideway consisting of guides {1 and 12

supported on the frame [0; a carriage 13 mov~"
able in the guides f{ and 12 and carrying a°

platen 14; a bank of type hammers (5 each bear-
irig ‘a’ printing character such as a letter, nu-
meral, space or punctuation mark, ete., and each
adapted to be operdted by a key [6; means be-
neath the bank of keys 6§ for intermittently ad-
vancing a stencil {7 which may consist of paper
of suitable strength and texture; means asso-

ciated with said keys and hammers for punc-

turing said stencil with a series of apertures

correspondlng to the keys struck; a space bar

{8, having means for puncturing said stencil to
in'dicate ‘word spaces and which also operates a

type hammer having a blank face corresponding
to a word space; and a‘bank of space plungers’

or-punch rods 19 for puncturing or punching said
stencil to indicate additional spaces between
words for the purpose of Sjustifying” “the lines
of print in the final photographlc film. -

hammers 15 serve, with the did of the usual type-

writer -ribbon 20, to récord on the Proof paper
21 the sequence of characters stiuck and, there-

fore, the nature of the stencil’ which is simul-
tanieously cut. An important difference from the
conventlonal typewriter, however, resides in the
fach that” the type hammers 15 vary in width

according 'to the width of the characters which:

they bear, just as in the case of printer’s type.
Therefore, the characters recorded on the proof
paper-21 are evenly spaced as in: printing rather
than unevenly spaced as in typewriting. ‘This
feature, of course, requires unequal movements

of the carriage {3, which are brought about 1n-

the manner to be described."

The carriage 13 is, as described above, movable
between the guides 11 and 12, and i§ biased to
the left by means of a spring 22 and tape 23.
Return of the carriage to its right-hand position
is accomplished by pressure on the lever 28 which

also, in the conventional manner, simultaneously -

advances or rotates the platen: 14 to the extent
of a line space. Control of the leftward or writ~
ing movements of the carriage 13 is secured by
the cooperation of a fixed stop member 25 (Fig-
ures -3, 8, 12) which is in the form of an elon-
gated flat bar paralleling the guides {f, {2, and

a ‘large’ number of thin, platelike movable stop-

members 26 supported within the carriage 43,
which movable stop members, for convenience,
will ‘hereinafter be referred to as splines. The
form of the individual splines 26 is best seen in
Figure 11.

The splines 26, each of which is of a thickness

73

4

corresponding to a multiple of a printer’s “point”
(.014’’) are supported within the carriage 13 as
best seen in Figures 2, 3 and 8, and are main-
tained in close relationship under slight pressure
by springs 271 (Figure 8). Each spline is formed
with a depending tongue 28, and an upwardly
projecting lug 29 (Figure 11). The tongues 28
are uniformly located for cooperation with the
end of the fixed stop 25, while the lugs 29 are

. staggered as seen in Figure 11, for cooperation

with leaf springs 30 (Figures 9 and 10) secured
to the cover 3i of the carriage 13, for maintain-
ing the splines 26 normally in their lowermost
position. - At the beginning of a line, i. e., when
carriage {3 is in its exfreme right-hand position,

"~ all of the splines are in lowered position and the

-leftwardmost spline is in confact with the right-

hand end of fixed stop member 25, restraining

- the carriage from movement to the left.

20
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Each type hammer (5 has a head portion 1%
which is of ‘a thickness also a multiple of a
“point,” and is adapted, when elevated info:a -
position where a character is struck on the proof -
paper 21, to engage the tongues 28 of a certain
number of splines corresponding to the thick-:
ness of the hammer, raising those splines, with- -
in the ‘carriage (3, until the tongues are clear
of the stop member 25, thus permitting the car-
riage to move leftward to the extent of the thick- .
ness of the affected splines. At the same time,
by virtue of the punch rod 32, one of which is
associated with each lever 18, a hole is punched .
in the stencil 1T corresponding, by its lateral
position, to the character which is printed on -
the proof paper. To facilitate the punching op-
eration, the stencil IT passes between upper: and-:
lower guides 33, .34 each of which is apertured:to -
receive any ohe of the punch rods 32 as it is de~.
pressed by pressure on'its corresponding key 16::

In order fo ensure smooth operation of the de--
vice, it is desirable to employ means to prevent:
the carriage from moving during that portion of
the type hammer. stroke while the hammer is.in-
contact with -the splines. Likewise, it is neces--

5 ‘sary to ensure -that the affected splines remain:-

in raised position after the hammer recedes and-
while . the carriage is moving to the left. To.
this end,”I employ :a solenoid -actuated cam .35
(Figure 1), the solenoid 36 being energized :
through the operation of a switch 371 which is
closed by the type hammer as the latter ap--
proaches-contact with the platen 14 (Figure 23.
The cam 85 exerts pressure on two braking de--
vices, 38 (Figure 2), which acts on the carriage:
13, and 39 which acts on the newly raised splines.
The cam 35 is so shaped that the pressure on -the
brake 38 is both applied-and released slightly be-
fore the:equivalent effects upon the brake 39.
Advance 'of the stencil sheet is accomplished:
by means of teeth on the roll 40 (Figure 2).
which engage feed holes in the edge of the sten- .
cil sheet, the roll 40 being rotated the space of
one tooth by each actuation of a type hammer.

_The plunger 4! (Figure 7) is provided with two

pawls 42 adapted to engage teeth. 43 on the op-
posite end of roll 40 -to that Wh.lch engages the:-
feed holes of the stencil.
The plunger 41 is surmounted by a rod 44
which extends laterally of the machine so as to::

-be acted on by any:lever 16’ which may be de-

pressed, whereby the plunger is lowered to.the-
extent that, upon its return movement, the roll
is rotated to.the extent of ‘one tooth 43. Tpon
actuation of the space key 18, however, and for -
reasons to be hereinafter explained, the plunger



5
ll is depressed further by contact with the pro-
jectlon {81 of the space. bar lever (8’ (Figure
2a), .50 that its return motion rotates the roll
i’ to the extent of two. teeth 43, wherefore the
stencil 11 is advanced twice the normal distance.
The space, key (8 is provided with a’ punch .rod
which punctures the stencil 17 in a location Wh1ch
mdlca.tes a.normal space between words.

‘The justifying apparatus comprises four rows .

of punch rods generally indicated at 19 (Figure 17;
the rows being designated 45, 46,47 and 48,respec-
tively, the rows corresponding to 1-point, 2- point,
3-point .and 4-point. spaces. The stencil guides
33" and 34’, which underlie the rods 19, are pro-
vided with holes corresponding o each of the
rods of the rows 45, 46, 47 and 48, and the guide
34" 1§ electrically - wound so as, when' the wind-
ing is energized, to constifute an ‘electro-imagnet
for attracting the steel punch.rods 9. A con-
venient. key 48 (Figure 1) actuates a switch 5@
(Figure 14) which controls. the electro-magnet
eircuit. .

As previously descnbed each actuation. of the
pace ‘key .18 punches the stericil to indicate . a
word space, advances the carriage 13 a .COT~
respondmg distance, and also advances.the. sten-
cil-double the normal’ distance.  Therefore, when
a. line of text has been punched in the stencil
there will be a certain number of space apertures
in. the. stencil, each of which will underlie. one
of the rods of the row #8. If, now, the key 49
is depressed, the guide plate. 34’ will be magne-
tized and each of the rods {9 which corresponds
to one of the word-space holes in the stencil
will be drawn down through the corresponding
hole, thus indicating the location of the word-
spaces.
fixed pointer 58 (Figure 2) and scale 51 on the
carriage 13, by means of which he may ascertain
the number of “points” of space necessary to
“justify” the line. Assuming that the line of text
consists of seven words, there are six word-
spaces and assuming that thirteen “points” of
additional space are necessary to justify the line,
it is apparent that five of the word-spaces must
be increased by two points each, and the sixth
by three points. For this purpose, each rod 19
of each row 45—48 is serially numbered. In order
to insert an additional two-point space between
each contiguous pair of the first six words, the
operator will depress each next lower numbered
rod of row 46 than the rods of row 48 which
indicate the word spaces in question. To insert
a 3-point space in the last word-space he will
depress a rod in row 47 which is serially num-
bered one number lower than the last depressed
rod in row 48. By this action the. additional
holes are punched in the stencil, in appropriate
location, to indicate the required additional
points of space to justify the line. The strip
of stencil may now be severed by the knife de-
vice 55 (Figure 4) preparatory to feeding it to
the photographic apparatus. By reference to
the typewritten proof the operator may ascer-
tain if any errors have been made and, if so,
may discard the stencil and re-seb the line of
text.

The photo-compositor, like the stencil cutter,
comprises a bank of type hammers of varying
widths, and a carriage whose movements are-con-
trolled by means of the cooperation of a plu-
rality of movable splines with said hammers.
Unlike the stencil cutter, however, the . photo-~
compositor is wholly automatic, once the con-
trolling stencil has been introduced. The type

10
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hammers are prov1ded with faces corresrmndinb
to all of the hammers 15 of the stencil cutting
device, including blank faces corresponding ' to
1-, 2-; 3- and 4-poin% spaces or multiples thereof.

CA ﬁxed camera serves. to photograph each type

face, as 11; is elevated inito focus, upon a movable
film from. which, according. to known methods,
the printing plate is subsequently produced. The
general construction of the spllnes and splme
carriage is the same as in the case of the stencﬂ
cutting. device, and therefore, need not’ be de-
scribed.

" Since: the stencil has been punched to msert
the proper. amount of space between words to
Justlfy each line of proof, the photographically
composed lines will likewise be exactly justified
in  the automatic operation of the photo-com-

- positor.

20
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Having thus described the mventlon “what is
claimed as new and desired to be secured; by
T.etters Patent is:

1. In apparatus. of the character descrlbed a
carriage movable along a fixed guideway, means
for moving said carriage, and means for control-
lirig' the said movement, said last means com-
prising a fixed stop me'nber a continuous series
of closely spaced movable stop members asso-

‘ciated. with said carriage and normally disposed

in alignment with said fixed stop member, and
means Tor moving a pre-selected number of’ Mov-
able stop mémbers out of alignment with said
fixed stop member whereby said carriage is per-
mitted to move a corresponding distance along
said guideway.

2. In apparatus of the character described, a
carriage movable along a fixed guideway, means
for moving said carriage, and means for control-
ling the said movement, said last means compris-
ing a fixed stop member, a plurality of movable
stop members associated with said carriage and
normally disposed in alignment with said fixed
stop member, and means for moving a pre-se-
lected number of movable stop members out of
alignment with said fixed stop member whereby

5 said carriage is permitied to move a correspond-

ing distance along said guideway, said last means
comprising & bank of type hammers of varying
widths and. means for selectively moving said
type hammers into engagement with said mov-
able stop members.

3. In combination with apparatus as defined
in claim 2, brake means for preventing move-
ment of said carriage while a tyre hammer re-
mains in engagement with said movable stop
members.

4. In combination with apparatus as defined
in claim 2, means for maintaining said disaligned
movable stop members in disalignment after they
have been disengazed by a type hammer and
until they. have passed said fixed stop member.

5. In combination with apparatus as defined
in claim 2, brake means for preventing move-
ment of said carriage while a type hammer re-
mains in engagement with said movable stop
members, and means for maintaining said dis-
aligned movabkle stop members in disalignment
after they have been disengaged by a type ham-~
mer and until they have passed said fixed stop
member.

6. In combination with apparatus as defined
in claim 2, brake means for preventing movement
of said carriage while a type hammer remains in
engagement with said movable stop members,
electro-magnetic means for actuating said brake
means, and a switch controlling said electro-
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magnetic means and adapted to be actuated by
said type hammers.

7. In combination with apparatus as defined
in ¢laim 2, brake means for preventing move-
ment of said carriage while a type hammer re-
mains in engagement with said movable stop
members, said last means being actuated by said
type hammers as they move into engagement
with said movable stop members.

8. In combination with apparatus as defined
in claim 2, means for maintaining said disaligned
movable stop members in disalignment after they
have been disengaged by a type hammer and
until they have passed said fixed stop member,
said last means being actuated by said type ham-
mers as they move info engagement with said
movable stop members.

9. In combination with apparatus as defined
in claim 2, brake means for preventing move-
ment of said carriage while a type hammer re-
mains in engagement with said movable stop
members, means for maintaining said disaligned
movable stop members in disalignment after
they have been disengaged by a type hammer
and until they have passed said fixed stop mem-
ber, said brake means and said last means being
actuated by said type hammers as they move
into engagement with said movable stop members.
... 10. In combination with apparatus as defined

in claim 2, electro-magnetic means for maintain- ¢

ing said disaligned movable stop members in dis-

10
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alisnment after they have been disengaged by
a type hammer and until they have passed said
fixed stop member, and a switch controlling said
electro-magnetic means and adapted to be actu-
ated by said type hammers.

11. Apparatus according to claim 2, including
a platen secured to and movable with said car-
riage and adapted to support a sheet of paper,
and an inked ribbon supported adjacent said
platen, said platen being so positioned that said
ribbon is pressed against said paper by said type
hammers as the latter engage and move said mov-
able stop members.

MAURICE E. MILLER.
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