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6 Claims.

This invention relates to the art of photog-
raphy and particularly to the production, in
printed or written matter,

‘The broad objective of this invention is to
create, photographically, pages of reading mat-
ter, each of which is substantially similar to that
produced by the art of printing. In the produc-
tion of each photographed page, each line is
optically justified during and as a8 part of the
bhotographic step. The type of the said photo-
graphed pages may be either of such proportions
as to be easily read or it may be of micro size so
that a vast number of micro size pages may be
recorded upon a relatively small surface.

By means of this invention it is possible to
record photographically upon a single plate the
contents of a printed book of four or five hun-
dred pages, thus effecting great economy in stor-
age and {ransportation.  The reading matter
thus recorded upon such plates is rendered read-
able with great ease by means of the enlarging
projector shown in the copending application of
Petter, Serial No. 173,741, filed Nov. 10, 1937,
This broad object is obtained by several steps.

One of the steps of this invention is to pro-
duce in photographic form g page of typed or,
written matter by separately photographing each
line of such matter, and Justifying each line dur-
ing and as a step in the photographic process.

The next step to attain the broad objective of
this invention is to produce a master positive
upon which will be recorded photographically the
pages previously created bhotographically, which,
in effect, constitute the plates from which gre
made the records to be used in the Fetter pro-
Jjector mentioned hereinbefore.

Other objects of this invention will be appar-
ent from the following description when read in
connection with the attached drawing of which
Fig. 1 shows an ‘arrangement for photographing,
In succession, each of a plurality of lines which
have been typed or otherwise set up for display;
Fig. 1a shows in fragmentary form a detall of
Fig. 1; and Fig. 2 shows means for producing a
master record upon which is micro-photographed
' by the appa-
ratus of Fig. 1, so as to constitute a continuocus
record of the subject matter, the successive
microphotographs upon the master record being
preferably keystoned. : B

At the left hand side of Fig. 1 is shown a line
typewriting machine | which may be one of s
plurality of well known types. That machine
comprises a keyboard having the usual keys for
letters, numerals and symbols by means of which

(CL 95—4.5)

the subject matter to be written may be pro-
duced in line form upon a tape, as indicated by
4, at the side wall of the machine. The machine
I has associated. with it an Indicator 3 which
shows the number of letters, numerals, symbols
and spaces that appear in the typed line 4. The
indicator 3 may be controlled by the letter, nu-
meral or symbol keys or the space bar of the
typewriter in such way that the movement of
such keys or bar to produce g corresponding
effect upon the tape will cause the operation of
the said indicator. The indicator may be
restored to its zero setting by means of a knob
at the side of the indicator casing which actu-
ates gears or other mechanism within the indi-
cator. Other keys, shown at the right hand side
of the keyboard and designated 5,6, 7 and 8
control the operation of the mirror 8 and of the
camera, the manner of doing which will Dres-
ently be described.

The mirror 8 is positioned between the type-
writing machine | and the camera {5 so that
the image of the typed matter, upon the tape 4
will be reflected into the lens {0 of the camers
and therein will be photographically recorded
upon a light sensitive plate or film (4. A frame-
work 16, comprising two horizontal members and
& vertical member, is designed to support the said
mirror which is fastened to the said vertical
member. The mirror may be of the same size as
the vertical member, or it may be smalier, the
essential thing being that the mirror shall be
large enough to embrace the image of the typed
line that appears upon the tape 4. The frame-
work {6 is rotatably supported by the spindle §7
which passes through the said horizontal mem-
bers. The upper member of said framework,
whicn is semicircular in form, has a serrated
edge which coscts with two pawls I8 and 19,
which are adapted to be operated by the elec-
tromagnets 20 and
operation, to be restored by springs 22 and 23,
respectively,
are supported in any suitable manner, as, for ex-
ample, by a framework 24 which s so positioned
that the pawls will engage the teeth formed by
the serrated edge of the upper member of the
framework 6. 'The eleciromagnets 28 and 21
are energized by the closing of a circuit con-
taining a suitable source of bower (not shown),
the closing being effected by the operation of the
keys 5 and 6 shown at the right hand side of the
keybourd of the machine . When the key § i
pressed the magnet 26 will be energized and that,
in turn, will pull the pawi I8 toward it, thereby
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21 respectively, and, after

The magnets, pawls and springs
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causing the framework 18 to move in clockwise

direction (when viewed from the top). The said

pawl ‘will be restored by the action of the spring

22 80 as to disengage the pawl and be ready for
5 the next tooth engagement.

In like manner, the actuation of the key § will
energize the magnet 2§, which, in turn, will
cause the pawl |8 to engage & tooth of the mem-
ber 18 and will cause the rotation of that mem-
ber in a counter-clockwise direction to the ex-
tent to which said pawl moves. By the retrac-
tile force of the spring 28 the pawl 18 will be
disengaged from the tooth, and will be held, dis-
engaged, ready for the next tooth engagement.

The manner in which this apparatus functions
will be clearly understood from the following
illustrative case. Let it be assumed that each
line of the finished product represents or con-
tains a total of fifty letters or spaces or & com-
bination of both, which will ~: considered stand-
ard. The mirror is normally set at such an angle
for the assumed agtandard” length, that, if, 50
letters or spaces (or both combined) appear upon
the tape &, that line will be slightly foreshortened
by the mirror so that the line upon the film will
be of the correct length, ’

Now, let it be assumed that the total number
of spaces and letters on the tape 4is 47. Key 8
will then be punched three times and the mirror
will be shifted to the correct position to optically
lengthen the image of the line so that it will,
when subsequently photographed, have the same
length as the «gtandard” lne. If, on the other
hand, the line on tape 4 comprises 52 letters and
spaces, key § will be pressed twice and the mirror
will automatically take the position to optically
bring that line down to the length of the “stand-
ard” line. ;

This automatic adjustment of the mirror is at-

40 tained by correctly proportioning the size of the
teeth in each quadrant on top of the member 16
with respect to the number of spaces to be added
or subtracted from each line to make its image
equal in length to & «standard” lne. In fact,

45 the teeth engaged by the pawl may have different
spacings. SO that the angle of the mirror will
always be such as to glve the correct length of
line upon the camera fllm or plate.

When the image of the 1ine 4 is properly justi-

50 fled the operator will then press key 1 which will
operate the shutter of the camera and thus cause
the sald typed Hne to be photographed upon the
negative 14, the light passing through a slit in the
mask {3 which, of course, limits the area of the

. 55 sald plate that may be exposed at any time.
After the said line has been photographed, the
operator will press the key 8 which operates the
magnet 12 and thereby causes the carriage of
the sensitized plate to move to the next line

60 position. The extent of such motion is deter-
mined by the separation desired between suc-
cessive lines upon the said plate. The camersa
is then ready for photographing the next line set
up on the tape 4.
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around by the action of the magnets and the
pawls, the sald member will remain in any given
position by virtue of the friction between the sald
member and the support around which it rotates.

70 After a line has been photographed it is necessary
to return the mirror to its normal position. This

is accomplished by operating key 32 which ener-.

gizes the magnet 38 and causes the movable mem-
ber 34 to move towards and against the curved
75 back part of the lower horizontal side of mem-

During the process of stepping the member 18
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per 16, as shown in Fig. 1 and in enlarged form
in Fig. 1a. The movable member will press
against the curved edge until it brings the said
member 18 back to its normal position. The re-
leasing of the key 32 will deenergize the magnet
33 and permit the withdrawal of the member i
from the curved part of the Jower side of member
{6, thereby permitting the rotation thereof by the
magnets 20 and 2§.

When the number of lines required to fill a
page have been photographed upon the plate 14,
it will be removed and developed and thus made
ready for use in the making of & master positive
record, the apparatus for doing which is shown
in Fig. 2.

In that figure, the negative 14 s supported by
a sultable framework 24 which is preferably slid-
able so that the said negative may be brought
in front of a lamp tor other light source) 28.
The picture, viz.,, the page of printed matter,
upon the negative {4 will be projected through
the lens 28 upon the light sensitive surface of the
plate or film 26 in the camera 21, whenever the
shutter 29 is opened. The plate or film 26, which
is shown circular in form, is supported upon &
spindle 38 which is fixedly mounted upon & disk
3t that projects thirough the side of the camera
to such extent that it may be moved by the thumb
and fingers. That disk, and its supporting mem-
ber which preferably are of the same type as are
shown in Figs. 1 and 1b of the copending appli-
cation of Fetter, Serial No. 173,741, filed Nov. 10,
1937, are designed and intended to move the
sensisitized plate through an angular distance
equal to the space required for photographing
upon the plate 28 the matter appearing upon the
negative 14, The disk 31 is, lkewise, designed to
hold the plate 26 fixedly after it has been moved
through the required angular distance, such
holding being effected through the coaction of &
pin and properly spaced holes in the said disk,
all of which is fully shown in the sald copending
application.

In order to obtain the most eficlent use ¢f
the sensitized surface 26 the successive positive
pictures appearing upon the plate 26 should
preferably be of micro size and may be keystoned.
They should also appear upon the said plate in
spiral form in order that, when subsequently
projected by suitable apparatus the pictures, as
thus projected, will follow in unbroken sequence,
That result is obtained by means of the apparatus
shown in Fig. 1 of the sald copending application
of Fetter. The same principles may be applied
to the making of & cylindrical master record of
the type shown in Figs. 4b, 4c and 4d of the co-
pending Fetter application.

After the positive master record has been made
in the manner just described, any number of
negatives of such positive record may be made
for use in the projection apparatus described and
shown in the said copending application of PFet-
ter. It is-fo be understood, of course, that the
size of the film may be other than the micro size
stated above, without departing from the scope
of the invention.

It is to be further understood that the in-
vention is not limited to apparatus of the par-
ticular form shown and described herein. For
example, the subject matter that is to be photo-
‘ {8 may be hand-written;
or it may be set up by type held in & frame in
such fashion that the tace of the type may be
readily photographed. Furthermore, the mirror
supporting means may assume a varlety of aif-
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ferent forms, the essential requirement being
that it shall be able to vary at will the length
of the image of the typed or written material
appearing in the camera. If desired, the mirror
or a system of mirrors could be employed to
vary the height of the letters appearing in the
camera; and, furthermore, the size of the let-
ters could be enlarged or reduced by the use of a
lens or a system of lenses interposed between
the typewriting machine and the camera.
Other variations may be made without departing
from the spirit and scope of the appended
claims.

‘What is claimed is:

1. In a device for producing a master photo-
graphic record of reading matter, the combina-
tion with means to produce a visible representa-
tion of the matter to be produced upon sald
record, of means to photograph said reading
matter, line by line, the successive lines being
photographed upon the same light sensitive sur-

face, a mirror positioned to reflect each line of .

reading matter into the sald photographing
means the said mirror being capable of adjust-
ment to justify the successive lines during the
process of photographing to form a finished page
of reading matter, and means to photograph
the successive pages upon a master record, the
successive views being arranged in a spiral from
the outer rim to the center of the saild master
record.

2. In an apparatus for producing a photo-
graphic record of reading matter, the combina-
tion with means for setting up in visible form
8 line of typed matter of a reflecting surface
upon which will appear the imsage of the said
typed matter and a photographic device having
means to support & light sensitive surface there-
in upon which the said image may be reflected,
the sald reflecting surface having means for ad-
justing the surface with respect to the said
typed matter so that the reflection of said im-
age appearing upon said light sensitive surface
may be of the same size, or a lengthened or
shortened reproduction of the said typed matter,
whereby the successive reproduced lines may be
Justified. :

3. In an apparatus for producing a photo-

- graphic record of reading matier, the combina-

tion with a device to set up, in line form, char-

3

acters representing reading matter, photographic
means having means to support a light sensitive
surface therein upon which the said reading mat-
ter in line form is to be reproduced, a reflecting
surface so positioned with respect to the said
device and said photographic means as to re-
flect upon said sensitive surface the image of
each line of reading matter set up by said de-
vice, and means to change the angle between
said surface and the plane in which the said
line of reading matter lies whereby the length
of the image of the said line appearing upon
said light sensitive surface may be caused to
differ from the length of the line originally set
up by the said device.

4. In an apparatus for producing a photo-
graphic record of reading matter, the combina-
tion with a device to set up, in line form, char-
acters representing reading matter, of means to
photograph each line of such reading matier,
reflecting means so positioned with respect to
the said device and the .said photographing
means as to reflect upon sald photographing
means the image of each of the sald lines set
up by the said device and positioning means
connected with the said reflecting means to
control the angle of incidence and refiection
whereby the length of the image appearing upon
the light sensitive surface may be of the same
length as that originally set up by the said de-
vice or may be longer or shorter, thereby justi-
fying the successive lines of reading matter.

5. In an apparatus for producing a photc-

15

20

26

30

graphic record of reading matter, the combina- -

tion with a typewriter of a camera and a mirror
interposed between said typewriter and sald cam-
erg so as to reflect inm the camera each line of
reading mabter sei up upon said typewriter,
the said mirror having positioning means con-
nected therewith o rotate the mirror so as to
regulate the angle of Incidence snd reflection,
and the said typewriter having keys connected
therewith to operate the said positioning means
whereby each successive line appearing in the
said camera may be justifled.

6. The device defined by claim 5 characterized
by the inclusion of means to restore the mirror
to its normal position after its operation for
justifying a line of reading matter.

CHARLES H. FETTER.
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