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5:Claims.
1

THe:present invention relates to.photocompos-
ingrmachines. and: more particularly to:new and
improved: photo-composing apparatus: for con-
trolling: the: positioning of” the successive char-
acters to: be printed so as:to-form a line or lines
of: composed matter.

In my: copending application Serial No. 41,318,
filed. July 29,. 1948;. for Electronic Photo-Type-
composing System; is disclosed’ a. photocompos-
ing system:in which & photosensitive record strip
is exposed. selectively to characters carried by a
rofating member.. Positioning of the successive
characters:is-accomplished by a rotatable reflec-
tor which is suitably disposed to receive from the
rotating: member images of characters to be ex-
posed;. and to: direct. them. to successive positions
in: a line or-lines onthe photosensitive strip. With
this construction, it is:necessary for the photo-
sensitive strip 4o be curved: transversely. about the

axis of rotation of the reflector; in.order to main- *

tain: the image' of g character in: focus at any
point in the line.

An:object of the present-invention is to provide
new and’' improved photocomposing: apparatus in
which the: images of characters: may be main-
tained‘in focus:without curving: the photosensitive
strip:.

Another object of the invention is to provide
new and improved: photocomposing apparatus. of
the above character which enables tire positioning
of characters in a line to be effected by relatively
small displacements of an. optical system of rela-
tively small mass, whereby rapidity of operation
can: be-achieved:

The objects of the invention: may be attained
by providing & flat photosensitive strip.and inter-
posing: a movable: lens between the. strip: and a
plane containing: an: image of a.character to be
exposed. The movable lens is adapted to be dis-
placed linearly as a function: of character spaces
and word spaces in a plane parallel to: both the
strip.and the: plane containing the character im-
age. By virtue of: this construction, images of
successive characters can be maintained in focus
at any point in the line without curving the
photosensitive strip.

In: one embodiment, a- suitable conrcave lens
is interposed between the movable lens and the
image containing plane in such fashion that a
given transverse displacement of the image on
the: photosensitive strip- camr be effected: by dis-
placing a movable lens of minimum mass a mini-
mum distance.

Additional objects and advantages of the in-
vention will become apparent from the following
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detailed: description: of several: typical: forms: of
the: invention: takemn. in: conjuncfion: with: the: ac-
companying: drawings;. in: which:-

Fig.. 1 is &: schematic disgram: illustrating; the
optical principles upon which the invention: is
based;:

Fig: 2-illustrates;schematically-the optical prin-
ciples involved: in & modified; form: of the inven-
tion; and

THig: 3 illustrates:schematically-a: typical. photo-
composing: system constructed: according: to- the
invention:

Ih: Fig.. I, a: photosensitive. record. strip- 18 is
disposed: in: a.plane.and- is:adapted. to: be: exposed
to: characters: projected: thereon: by any- suitable
projection: apparatus: I-l: whichumay: be: of the-type
disclosed: in my- above-mentioned copending ap-
plication.. Such:apparatus:may comprise, for ex-
ample, a disc: 12: adapted: to: be: continuously: ro~
tated: at; relatively high- speed: about: a shaft i3
and having:thereon-a-plurality of concentric.rows
of characters (4; #5:and: [6; The-characters. {4,
15:and: I8: are-adapted. to be-illluminated: by suit-
able: light: sources- ¥T,, 18 and: 19; respeetively,
through suitable: aptical: systems. 20, 21. and- 22,
respectively,. which are preferahly. disposed at an
exposure:position.along a.radius.of the:disc 12, as
shown..

When any of the:characters. 14, {5-and: 6 are
illuminated; a real: image: thereof is: formed: at
a; positian. 23: by means of the lens 24, 25 or 26,
respectively, Interposed. between the image 23
andithe-photosensitive:strip- (0:is.a.1ens 244 which
focuses the image 23 on the photosensitive- strip
10: at: the position. 25g, for example..

In. order for the. characters to be: printed on
the photosensitive: strip- 10: in a line, it is neces-
sary: for the:-projection: 25a of the.limage: 23 to be
meved: aften each exposure in the plane of the
paper.. This- is aeccomplished, according. to the
invention, by displacing: the lens 24a. along a nor-
mal: to. its. eptical axis. while maintaining the
optical: axis perpendicular both: ta the plane con-
taining the:image-23: and the plane: of the photo-~
sensitive: strip 10. Thus, by moving the:lens 24
to the position. 24a’, shown in dotted: lines; the
projection: 25¢: of the image- 30 moves tc a new
positions 26a’ on: the photosensitive- strip.. It will
be.observed that this.is aceemplished: withous any
deterioration: in. focus. sinee the object and image
planes have not changed.

It. will be apparent.that for maximum. speeds
of operation the mass.of the:lens 24a and the dis-
placement thereof should be kept. as. small as
possible. Both the mass of the lens and the dis-
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placement required for translation of successive
characters on the photosensitive strip {0 can be
kept to a minimum by interposing g double con-
cave lens 26a between the position of the real
image 23 and the lens 24, as shown in Fig. 2.
The double concave lens 2§ produces a reduced
virtual image 27 of the real image 23, which re-
duced image becomes the object for the lens 24a.
Since the virtual image 27 is smaller than the
real image 22, the lens 24a should preferably be
located nearer to the position of the image 23
than the projection 25a¢ of that image on the
photosensitive strip 18. With the lens 24a so lo-

cated, it will be apparent that a smaller displace~

ment is required to move the projection 25z of
the image 28 to the position 25a’ than would be
required with the apparatus shown in Fig. 1.
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Also, since the displacement is less, the physical

dimensions of the lens 24a can be reduced. By
virtue of the lower mass of the lens 24a¢ and the
lesser displacement in operation, the translation
of the successive characters across the photosensi-
tive strip {8 can be accomplished more rapidly
than with the form of the invention shown in
Fig. 1.

The details of suitable mechanism for displac-
ing the lens 24¢ are shown in greater detail in
Fig. 3. In Fig. 3, the lens 24¢ is normally main-
tained in an initial position by means of a com-
pression spring 28, for example, and it is adapted
to be moved from that initia] position by means
of an arm 28 having a rack 38 on the upper end
thereof adapted to engage a pinion §{ on g wheel
82. The wheel 82 is provided with a rack 33 at
the periphery thereof which is adapted to be ad-
vanced by a pawl 84 actuated by means of g sole~
noid 85. The solenoid 35 may receive character
space and word space signals from suitable con-
trol equipment 38, which may be of the type dis-
closed in the above-mentioned copending appli-
cation, for example. Reverse rotation of the
wheel 82 is prevented by a pawl 37.

In operation, successive characters on the dise
{2 of the projection apparatus {1 are illuminated
and after the photosensitive strip {8 has been ex-
posed to a character, the lens 24¢ is moved to a
different position along a line 38, 39 extending
transversely of the photosensitive strip 18 until
the last character in the line has been printed.
When that occurs, the control system 3§ supplies
a line signsl to a solencid 48 which releases the
pawl 37, permitting the lens 24 to be returned
to the initia] position under the influence of the
spring 28.

From the foregoing, it will be apparent that
the invention provides a novel photocomposing
system in which a flat photosensitive record strip
can be used, on which all of the characters ap-
pearing in a single line are accurately in focus.
Purther, by employing a doukble concave lens be-
tween the real image of the character and the ob-
ject lens, both the mass and displacement of the
latter can be kept to a minimum, thus insuring a
relatively high degree of speed in operation.

It will be understood that the several embodi-
ments described by way of illustration can be
modified within the spirit of the invention. For
example, other projection systems and control
systems than those described herein ean be em-
bloyed. Other changes that might be made will
be apparent to those skilled in the art. The em~
bodiments described, therefore, are not to be re-
garded as limiting in any way the scope of the
following claims.
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Iclaim:

1. In photocomposing apparatus, the combina-
tion of a flat photosensitive record strip, means
for projecting a succession of real images of char-
acters at a fixed location between said record strip
and said projecting means, object lens means
interposed-between said image location and said
record strip, auxiliary lens means interposed be-
tween said image location and said object lens
means for producing reduced virtual images of
said real images, said object lens being disposed
nearer said real image location than said record
strip so as to project enlarged images of said vir-
tual images upon said record strip, and means
for displacing said object lens means relatively
to said fixed location where the real images are
formed along a normal to the optical axis thereof
with said optical axis disposed substantially per-
pendicular to both the record strip and the plane
of said real images.

2. In photocomposing apparaius, the combina-
tion of a flat photosensitive record strip, means
for successively projecting real images of char-
acters al a fixed location in a plane parallel to
said record sirip, object lens means interposed
hetween said record strip and said real image
plane, means for displacing said object lens
means relatively to said character images and
transversely of the record strip along & normal to
the optlcal axis of sald object lens with said opti-
cal axis disposed substantially perpendicular to
both said record strip and said resl image plane,
doubie concave lens means interposed between
said object lens means and said real image plane
for forming g reduced virtual image of character
images in said real image plane, said object lens
being so disposed as to project an enlarged image
of said virtual image on the record strip, and
means for actuating said object lens displacing
means in accordance with character and word
spaces, whereby a line of characters will be
printed on said record strip.

3. In a photocompesing machine of the type
wiiich produces character images individually in
succession upon a laterally fixed photosensitive
record strip to form a line of recorded images,
and in which said record strip is moved longitu-
dinally after each line is recorded %o record
subsegquent line, the combination of means for
supporting a flat photosensitive record strip in a
fixed lateral position, means for produecing a suc-
cession of character images at a fixed loeation
with respect to a record strip positioned by said
supporting means, an objective lens interposed
between said fixed location and said record strip,
and means for displacing said objective lens in a
lateral direction only with reference to said rec-
ord strip by successive amounts related to the
widths of the characters being recorded, whereby
to control the spacing of characters recorded on
each line of said record strip.

4. A photocompesing machine in accordance
with claim 3, in which said objective lens is dis-
posed with its optical axis perpendicular to the
plane of a record strip positioned by said support-
ing means.

8. A photocomposing machine in accordance
with claim 8, in which said means for producing
& succession of character images comprises g
character-bearing plate and a lens for producing
real images said characters at said fized location.

WALTER E. PEERY.
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