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4 Claims.

My invention relates to apparatus used to com-
bose and to prove successive single lines of type
characters, in its preferred form the invention
being adapted to justified types of various
widths. . .

The apparatus of the present invention has for
its purpose to provide proofs upon suitable mate-
rial of single lines of justified printing types suc-
cessively. My primary aim has been to provide
@ machine for rapidly and economically trans-
ferring directly or by offset inked impressions of
successive single lines of types to paper for re-
production purposes and transferring by offset
inked impressions of lines of types to lithographic
plates. Generally, I wish to include any and all
purposes in which types are temporarily assem-
bled in line to produce characters upon any ma-
terial whatever,

The secondary purpose of the machine is to
provide a method of photo-composition by use
of the above methods with contrasting colored
letters replacing the printing types and a suitable
camera replacing the proving apparatus. i

Thus, the primary object of the present inven-
tion is to provide apparatus for composing and
proving successive single lines of type characters
of various fixed widths.

Another object is to provide an apparatug for
composing and proving successive single lines of
justified types of various widths in which the
justifying of the lines is determined in advance
of the composing of the lines.

Another object is to provide an apparatus for
composing and proving single lines of justified
types in which the justifying of the lines is inher-
ent in the composing of the lines.

A further object is to provide an apparatus
for composing and proving single lines of justi-
fied types in which each line is composed as a
unit, in contrast to being composed a character
at a time.

Another object is to provide apparatus for si-
multaneously collecting and moving composite
type and space bars to form 3 justified single line
of type characters through the control of a pre-
formed control element.

Other objects and advantages of the present
invention residing in the combination, arrange-
ment and construction of the parts of the ap-
paratus will be more fully understood from g con-
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sideration of the following detailed description
and annexed claims.

In the drawings,

Fig. 1 is an elevational view of a portion of the
control tape,

Fig. 2 is a view similar to Fig. 1 of the control
tape with specific spacing perforations indicated,
- Fig, 3 is a side elevational view of the mech-
anism for moving the control tape to the com-
bosing machine,

Fig. 4 is a diagrammatic lay-out of a selector
mechanism for the type bars of the composing
machine, . )

Fig: 5 is a fragmentary side elevational view
of a selector and drive mechanism for the type
bars, .

Fig. 6 is a cross-sectional view taken on line
VI—VI of Fig. 5, of the selector elements for the
type bars,

Fig. 7 is a view similar to Fig, 6 taken on line
VII—VII of Fig. 5,

Fig. 8 is a plan view of a group of the type
bars, showing their operating linkage,

Fig® 9 Is an enlarged view of the type bars,
shown'in Fig. 8,

Fig, 10 is a fragmentary elevational view of
the inner end of one of the type bars,

Fig. 11 is a fragmentary plan view showing the
type bars shifted to compose a line,

Fig. 12 is a cross-sectional view taken on line
XIT--XIT of Fig. 11, ‘

Fig. 13 is a vertical cross-sectional view taken
on line XTIT—XIIT of Fig, 11, showing the type
bar clamping mechanism,

Figs. 14 and 15 are fragmentary side eleva-
tional views partly shown in broken section of
the composing and proving units,

Fig. 16 is a perspective view of the composing
and proving units,

Fig, 17 is a diagrammatic representation of the
brincipal operating structure of the composing

*and proving units,

Fig. 18 is a modified form of the invention
showing arrangement for offset proving, and

PFig. 19 is a modified form of the invention
showing an adaptation for photocomposition,

Fig. 20 is a projection of the modified form
showing - arrangement for offset proving of
Fig, 18.

The mechanism for preparing the copy may
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take any suitable form which will permit the
~ copy to be used for the simultaneous reproduc-
tion of all characters and spaces in any given
line and preferably so arranged as to allot the
spaces for justifying the line. The function of
this mechanism is to fabricate the control copy,

which in the illustrated form appears as a series’

of typewritten lines and adjacent to each char-
acter or space thereof appears a suitable sym-
bol for the subsequent control of the composite
type and space bars of the composing mecha-
nism. Adjacent to each line of copy, -there
appear symbols representing various control
functions desired in the integrated whole of the
following groups, such as the end-of-line symbol
65 of Fig. 1, repeat-line symbol, and. delete
symbol. '

It is intended that copyreading and proofread-

ing be done in this copy form and all correction®

lines inserted in the control tracks where desired:
The symbols suggested are the well known

perforation type of kind, similar to that now used-

by the trade. - The symbols; however, may be
other than of perforations, such as a control
line to be read by an electric eye or an em-
bossed line of raised symbols. The perfora-
tions may be converted into’ electrical imipulses
by any desired method; such as compressed air
or. partial vacuum; feelers to pick out the pat-
tern, similar to the one used for the teletype-
setter, being suggested. It is further antici-
pated that the control copy may be prepared
by.remote contiol through a sendmg station and
a perforation station.

Type bar selection mechanism

The tape 26 is a complete control record for
composing single lines of justified types of var-
jous fixed widths after it has passed the word-
space perforator. It may be stored for future
use ‘or the tape 26 may directly pass to the com-
posmg mechanism.

“For ' its  componenit parts, the composmg
mechanism comprises feed rollers 274 and 218

of Fig. 3 which may be intermittently driven by
any suitable mecharnism of well known construc-
tion . for drawing the tape 26 with a measured
step-by-step movement with reference to guide
perforations 68 throtigh the composing mecha-
nismh. 'The illustrated structure for operating
the feed rollers 214 and 2716 comprises supporting
arms 2171 and 279 pivoted on the shafts 281 and
283. A sprifig. 285 holds the aim 277 against
the stop 2871 while the spring 298 holds the roll-
ers 214 and 276 in driving relation with the tape

26, Fixed to the roller 274 is.a V-pulley 291 over

which runs a. V-belt driven by the pulley 283
on.the continuously driven shaft 283. A sole-
noid 295 controls the feeding, operation of the
rollers 274 and 216. As shown in Fig. 4, the
tape 26 is. drawn step by step through an elon-
gated slot 278 in the feeler guide block 280 which
carries a. vertical row of feelers 282 for each
character and word-space of the composed line.
Hach time the tape 26-is.advanced a length of
a. line. of recorded characters and spaces; the

- of each type bar.
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selectively closed to energize the solencids 299
to rock the bell cranks 292 axially shifting the
permutation bars 294.

As more clearly shown in Fig. 5, the permu-
tation bars 294 have notches 296 along their
lower edges. A group of seven permutation bars
294 in the illustrated embodiment in Figs. 14
and 15 is provided for the selective positioning
The bhars 294 are relatively
thin and juxtapositioned as shown in Figs, 6
and 7. Depending upon the perforations of the
tape 26, the selective shifting. of the bars 294
will result in a single transverse alignment of a
notch 296 in each of the seven bars 294. This
provides a single master notch into which the
stop pin 297 carried upon the type bar position-
ing slide 3080 will be projected by the spring 302
to locate the position of the type bar 304 con-
nected to the link 390 through the hinge link
306 (see Fig. 8). This hinge link is so con-
structed as to permit slight longitudinal move-
ment-of bars 304 without strain .on pin 297 dur-
ing alienment. Such longitudinal movement
may be provided by dividing lost motion between
the members 300 and 306. One simple arrange-
ment is to employ an enlarged hole in the mem-
ber 306 in which the pin 385 is received. In
Tig. 6 the bars 284 are shown in section at a
non-selected” point while in" Fig. 7, the section
is taken at the" selected point showing' the
notches 296 all aliened. In Fig. 5 the support-

- ing frame 308, in which the bars 284 are sup-
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feelers 282 are withdrawn and held out-of oper- .

ation through the bodily movement of the feeler
carrier. 284.10 the dotted.line position by suitable
mechanism - including - solenoid- 458. When the
carrier 284.is advanced to the position shown
in. Fig; 4; certain of the feelers 282 will pass
through perforations. in the fape 26 to engage

the electrical contactors 2856 insulated in the-

block 280.. In-this manner. the circuiis.288-are

70
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ported and guided by the transverse rods 310
and’ 312, is shown elevated' by the cams 814 on

5 cross shafts 315 to enable the stop pin 297 tobe

cleareg from the selected master notch of the
group of bars 234 at the time the link’ 300 is to
be moved to its outer position against the stop
3i6.

The mechanism for shifting the type bars 304
pack and.forth as illustrated comprising a pair
of soft rubber rolls 318 and 328 in driving contact
with each other. Spaced main drive rollers 322
through contact with the roller 328 drives the
same counterclockwise as viewed in Figs. 5 and 14,

“ while the roller 329 in.turn. drives the roller 318

clockwise. The.rollers 318-and 320 are supported
ih a cradle 324 pivoted on the axle 326 of. the
roller 322. Solenoids 3287 and 338 function to
rock the cradle 324 to selectively bring the rollers
318 and 320 into shifting.engagement. with- the
upper surface of the positioning slide 3886 of the
type bar 304.

As more clearly shown in Fig..9, the type bars
304 are tapered. from one end to the other with
adjacent bars tapered.in opposite directions and
move in from opposite sides to compose the line
of type characters, . This arrangement results-in
characters of-every other type bar 304-being: re-
versed with-respect to the intermediate bar 304
so that the characters will.all face the same di-
rection.. The taper of the:-bar 304 is to make pos-
sible the assigning.of such narrow characters as
i, 1, ;, to.the narrow end and- wider characters
such.as W, .M, to the wider end as shown-in ac-
companying Table I. The spaces 332 are pro-
vided. at- spaced. points.along each.type bar 304.
Because of the taper of the type bar 304, the width
of each word spacer 322 along the bar may pro-
gressively vary from one end- of the bar to the
other. In practice a variation.of..018% in-width
between adjacent word spaces-is practical and
may-be considered-as presenting a “unit” of spac-
ing, With this arrangement the narrowest.space
located most adjacent the narrow end of thetype:



2,375,135

bar will constitute a standard space. The type
bars 384 illustrated carry ninety characters in-
cluding upper and lower cases, figures, points,
spaces and special characters.

Table I

Below are characters which appear on the com-
posite type bar with ‘their position numbers,
widths in inches, and perforation patterns.

Width in
inches

Perfora-

e — eharaote 1
Position number—character tions

No pattern
8

L0544 b
. ab
.056%4] ¢
.0 ac
be
abe
d

ad
bd
abd
. ed
.068 | acd

bed
abed

6—period.__
7—cominga.. -
8—colon.___ -
9—semicolon. .. .-
10—hyphen._ . ____ .. .
11—hyphen. _._

- 15014
. 15184
1153

L1548y
.155%4
. 156%
158

. 15934
.16014
. 121% :

. 163
. 16434
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Additional perforation patterns which can be
used for control purposes correspond to the fol-
lowing position numbers: 91, abdeg; 92, adeg; 93,
acdeg; 94, bedeg; 95, abedeg,

In the illustrated form of the invention the
characters of the type bars 304, generally desig~
nated in the drawings by reference character 3386,
are on the lower edge of the type bar 304 (see Fig.
10) with supporting pads 338 being provided' at
opposite ends of each type bar to slightly support
the characters above the table 364 upon which the
type bar slides back and forth. Along the upper
edge of each type bar 304 are aligning V-shaped
grooves 342 with which an aligning bar 344 coacts
having a corresponding V-shaped lower edge 3446,

As best shown in Fig. 11, a fixed side bar 348
is provided along the left side of the table 349
with the vertical side 359 corresponding to the
left edge of the printed column. This vertical
side functions as one side of a vise in which the
selected type bars 364 are clamped by the ciamp
member 352 at the time the proof of the Jjustified

‘line is taken. When in a withdrawn position,

with the slide 380 against the stop 316, the inner
ends 354 of the type bar 304 have tongue por-
tions 356 which overlap. This arrangement en-
ables the upper and lower fork arms 358 and
360 of the clamp 352 to pass above and below the
tongues 356 of the inactive type bars 304, to
clamp the active bars 884. As shown in Fig. 20,
the arm 358 is provided with a V-shaped groove
362 50 as fo give clearance to the aligning bay
344. A strong spring 364 acting upon the pivoted
arm 358 connected at 378 to the clamp 352 urges
the latter to the left. An adjustable stop 372
limits the movement of the clamp 352 toward
the guide 348.

It is notable that successive lines may be se-
lected, justified, aligned, planed, locked and
broved in whole or in part by manus] operation
of portions of the assemblies herein described.
Such manual operations are considered novel and
useful as applicaticns of the method and compi-
nations of processes described. A cam 314 on .
the drive shaft 316 functions to retract the clamp
352 while the type bars 304 are being shifted.

The mechanism for actuating the aligning bar
344 of Figs. 12, 13, and 15 in timed relation with
the clamp 352 comprises a bar 380 guided for
horizontal movement only and having an elon-
gated slot 382 at one end in which a pin 2384 -
operates, carried by an extension 386 of the arm
368. With the clamp 852 withdrawn by the
cam 374, the pin 384 has engaged the right end
of the slot 382 as viewed in Fig, 13, moving the
bar 388 to the right from the position shown to
permit the spring 388 to raise the bar 844 to

. clear the notches 342 in the type bars 304, When

60

65

70

(£

the arm 368 starts its counterclockwise move-
ment to move the clamp 352 against the type
bars 884, the bar 388 is urged to the left in ad-
vance of the clamping action of the spring 398
with the inclined surfaces 322 sliding over com-
plementary surfaces 894 on the aligning bars 344,
lowering the bar 344 inte the notcheg 342 to align
and plane the type bars 304 prior to locking., With
the type bars 304 aligned, planed and locked hori-
zontally and vertically, a proof of a fully justi-
fied line is taken upon the tape 398 brought into
engagement with the face of the characters 838
by the platen 388 of Figs. 13 and 15 carried upon
the rocker arm 408, operating off the cam 374,
A guitable inked ribbon 402 is traversed across
the line of type in any well known manner. The
tape 396 may be moved with a.step by step move-




4

ment: through the mechanism. by any: one: of’sev-

eral well:Known devices: and. brackets not shown,
each:cycle of operation: .

In Fig. 17 is a diagrammatic. 14y out! of: the
principal  operating: parts: of “the: compositig: and
proving- apparatus: in: which conductors: 404 and
406. provide:a:source: of: electrical: power: to: which
thie main motor. 408 is.conmected through g man-
ually. thrown: switch. 416.. Through: suitable re~
duction gearing 412, the:motor:408-drives the.cam
shaft 414 .carrying cams.446; 418, 420, 422; 424 and
426 of the proper contour;for operating in:timed
relation the electrical switches 428, 430; 432,.434)
436 and .438. The switches:428iand.430.are loeated
in the: circuits 440 and:442 including the solenoids
328 and 330 which function.to-control. the:direc-
tion of . rotation:of the rollers:3f8 and 320, driven
by the main. drive: rollers: 322 upon: the: shafts
326.. The:shafts 326iare:driven: in.opposite.diree-
tions.by the shaft 444.through beveled.gears 446;
the. shaft 444. being. driven. by the: miotor: 468
through suitable.gearing.448.

The switch 432 controls the:motor 449 in the
circuit 450, driving the cross.shafis:3{5; carrying
the cams 3i4,. which. control .the. up-and. down
movement of the frame 308; shown .inFig. 5. The
motor. 449 has a: built-in brake: of well. known
construction so.as.to limit the.over: run to.a min-
imum. when the motor circuit is closed.and: thien
opened, thus controlling the position of. the: pro-
jection 454 of the cams 314.

Switch 436 controls the motor. 452 which is also
equipped with a huilt-in brake: to. control the
cycle of operation.of the. shaft 376~ through:re-
duction gearing 453. A:series of control.cams 314
upon the shaft 316 operate: the  construction
shown in Fig. 13 in timed relation.

The tape 26 is shown.being fed from: a-roll 454,
through .suitable. tension rollers 455; hence into
the slot 218, defined in the fixedly supported guide
slot. 280. Obviously the tape 28:may- be:fed: di-
rectly from the typewriter. and perforating mech-
anism into the composing.and:proof: mechanism
with the elimination.of any delay.. The feed roll-
ers 214 and 276.act to.feed the:tape 28:through
the block 288, as.heretofore described. Feeler
carriers 284 are shown: guided. in: ways: 45§ for
movement relative to the block 280:to-clear the
feelers 282 from the perforations in the tape 28:
Springs 457 urge the carrier 284 toward:the block
280 and the feelers 282 into the slot 218, while. &
solenoid 458 in -circuit 460. with the switch- 434
functions-to. withdraw the feeler carrier 284 when
the tape .26 is being moved. A normally cpened
+ switch 462 in- the circuit. 454 bridges the switch
434 to withdraw the carrier 284-at the time a'new
tape 26 is manually fed:into the machine..

The solenoid 295 which controls-the-tape:draw--
ing relation-of- the rollers-214-and. 278 is:located:

in g circuit 46§.in which:.a normally-open soleneid

operated switch- 468. is- located.. This: switeh-is
only closed when a.current flows in the-circuit
466 energizing the -solenoid 458 to withdraw the
feeler. carrier 284. Also, .in the circuit 466 is.a
normally closed switch:470 under the control of
the photo=electric cell unit 472: which is:in:turn
controlled by the light beam of .the projector 414;
all of;known -construction.
isnormally held out of the path of the lightbeam
of the projector 474 by a spring 488 : A:solenoid
499-in the circuit 496 and under the control of
the switch 438 acted upon by the:cam 42§ furnc-
tions to  momentarily interrupt: the:-light: beam:of:
the: projector’ 414 by swinging the: shutter. 476

A-pivoted shutter 416:

(%}
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tion. It is. to.be understood:that the tape 26
passescbetween the projector 414:-and the cell 412
to: normally interrupt the: light beam: Under
such conditions, the: switch 410 is.closed and:the
tape 26 will be advanced by the rollers 274 and
276. When the tape 26 has been sufficiently ad-
vanced to bring the start of line perforation 173
into:the-path of: the light beam of the:projector
414, the:circuit 466 is closed: by the:switch 4138
and the solenoid 295 is energized to act upon the
roller 274 to interrupt the feeding of the tape 28.
A motor: 494’ through suitable drive’ mechanism
continucusly rotates the shaft 283 to rotate the
feed roller 274.

In the: above apparatus the type bars 384 are
tapered: on:both sides, but they can alternatively
ke tapered on either side, or slightly curved on
either or both sides. Characters 336 may be con=

. gtructed to furnish proofs reading left to right or:
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vice versa. It may readily be observed that the:
apparatus: illustrates a method applicable in
many ways; and that changes in elevation, or
construction in arcs instead of planes for the
slides 300, links 306, and bars 304 may be effected.

In a modified form shown in Fig. 19 the above:
method and machine lend themselves to photo-
composition. Enameled characters 415 replace
relief type faces 336 on the composite type bars
304, and & camera 41T with a ratcheting film re-
places the'proving press. In use a roll of filmris
produced -having characters in negative or posi--
tive form- and reading either way desired. Re-
ferring. to Fig. 19 the apparatus for preparing.
lines ‘is identical to that shown in Fig. 13 for
letterpress: proving. In place of a platen press.
the camera and light source 15 coact to prove by
photography. In the drawing, light is reflected:
by the white images 415 within limits of dotted
lines 25:through a shutter 21 and lens 28 to act
upon a light-sensitive film 21." The light source
i5 has contacts 1T'and 19 forming parts of a con--
tinuous ‘circuit. The shutter 21 is actuated by a
lever 3{'acted upon by a cam 33 on shaft 38 suit-
ably geared to shaft 316. The cam 33 also moves
progressively the film 27 upon ratcheting spoels
29.

An alternative method of proving is to. offset
ink from composed line of type bars 304 after
inking by a suitable method. The impressions
are picked up by transfer rollers 421 such as that
shown in Figs. 18 and 20, having suitable surface
423, and applied to suitable materials, such as. to
paper or plate or both, with the rollers.catapulted
across the type at rather high velocity. Register
is maintained by gears 425 acting in correspond-
ing gearing 427 on a tract 429 to provide vertical
alignment of the ends of successive lines as
proved’ and. a step-by-step  feeding  mechanism
not shown: functions to progressively move the:
material receiving impressions. In a preferred
form inlk'is.distributed to type characters 336 by
rollers: identical to above described rollers 421
and also: catapulted across the imposed char-
acters. This adapts my method to production of
lithographic plates by use of a process resembling:
hand’ transfer. Use of this modification of the:
above apparatus is facilitated by inversion of
type bars 3084 and:the central part of the related’
mechanism above :described.

Having thus deseribed my invention, what I
desire t0 secure by Letters Patent and claim:is:

1. A machine for composing justified lines,
adapted to be controlied by a record having dis-
tinctive designations for characters and for

counterclockw1se to:initate: the: cycle: of” opera=- 7§ spaces of various widths predetermined to pro-
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duce justified lines, comprising record sensing

means and type members selectively positioned.

under confrol thereof, said type members being
tapered and provided with characters distributed
according to their widths and with spaces dis-
tributed to provide a range of sizes to produce
said justified lines. )

2. Apparatus for composing single consecutive
lines of justified characters of various widths
comprising a plurality of tapered character bars,
selectively settable means, a stop with a con-
nection to said bars for coaction with said set-
table means to determine the selective setting of
the bars, said connection being so constructed as
to permit slight longitudinal movement of the
bars, and means located adjacent the intpression
lines for accurately aligning the selected charac~
ters.

3. An apparatus for composing single consecu-
tive lines of justified characters of various widths,
comprising a set of composite character and
space bars of elongated tapered construction,
characters and justifying word spaces of varying
widths spaced along said bars from one end to
the other, said justifying word spaces being of
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different sizes and located at spaced points along
each bar segregating groups of word characters,
means for selectively moving said bars, means
for supporting said bars for movement to dispose
the selected characters and spaces in the plane of
the composition line, lost motion means inter-
posed between said bars and said bar moving
means to permit slight lengitudinal movement of
said bars, and means located adjacent the im-
pression line for accurately aligning the selected
characters.

4. An apparatus for composing single consecu-
tive lines of justified characters of various widths,
a set of tapered type bars provided with char-
acters distributed according to their width and
the spaces distributed to provide a range of sizes
to produce justified lines, drive means for said
type bars including a cradle member; drive rolls
supporfed in said cradle member and driven in
opposite directions, and means for selectively.
rocking said cradle member to bring either of
said rolls into driving engagement with said type
bars in one direction or another.

BYRON E. REYNOLDS.




