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FRANCIS 1I. RICHARDS, OF ITARTFORD, CONNECTICUT.

IMAGE-FORMING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 636,062, dated October 31, 1899.

Lo all whom it may concern: of means controlled by the operation of such

Beitknown that T, FrRancis T, RICHARDS, a | apparatus or machine for locating in a work-
citizen of the United States, residing at Hart- | ing position between the lightand an image- 53
ford, in the county of Hartford and State of | receiving medium one or more of a plurality

s Connecticut, have invented certain new and | or multiplicity of objects to the exclusion of
usefullmprovementsinImage-Forming Mech- | the other or others.
anism, of which the following is a specifica- So far as I am aware no image-forming ov
tion. photoprinting mechanism has been devised 6o

This invention relates to an image-forming | heretofore in which by the operation of the

ro mechanism, and more particularly toaphoto- | mechanism image-forming objects could be
printing mechanism for projecting images | brought successively orselectively into work-
onto a suitable receiving medium and espe- | ing position at one side of a source of light
cially onto a sensitized plate or film, which | and theimages thereof projected successively 65
may be developed afterward in any suitable | or selectively ontoa saitable receiving or sen-

15 or usual manner. sitized medium at that side of the light op-

In the art of mechanical composition as | posite the positioned object, and hence Icon-
heretofore practiced many methodshave been | sider within the scope of my invention any
employed for selectively setting up by ma- | mechanism or apparatus of thistypein which 5o
chinery type-matter or its equivalent to be | by the operation of the mechanism image-

zo0 printed afterward, either directly from the | forming objects may bé selectively brought-
type, linotypes, or other devices set up by the | into position for use and the images thereof
machine or from stereotype or similar plates | projected onto a suitable receiving or print-
formed from such set-up matter; butin allof | ing medium, between which andthelightthe 75
these, so far as I am aware, the reproduction | object is positioned.

25 of printed matter from mechanically-com- The mostimportant practical use of amech-
posed matter has been effected through the | anism capable of operation in the manner
medium of such type, linotypes, or analogous | hereinbefore described is for locating and
devices, and no attempt has been made toap- | printing selectively on a sensitized medinm 8o
ply mechanical composition directly to the | the images of the characters ordinarily em-

30 artof photoprinting without the aid of pho- | ployed in typographic composition, and the
tography; and it is the object of this inven- | mechanism in which this invention is em-
tion to compose mechanically photoprinted | bodied will preferably be one having a plu-
as distinguished from photographed matter | rality of characters—such as the usual let- 83
adapted for the production of printed impres- | ters, numbers, and other devices common to

35 sions in a manner analogous to mechanieal | typography—all of which may be represented
composition by type-setting, linotyping, and | by objects or negatives through or around
similar methods. which light may pass to project upon the sen-

The chief objectof thisinvention isto pro- | sitized surface of the image-recording me- go
vide a mechanism by meansof which objects | dinm the images of such objects, either singly

40 may be suceessively orselectively broughtto | as they may be selected and brought to work-

a working position between a source of light | ing position or in groups of any desired num-
and an image-receiving medium and images | ber. Usually these cbjects or negatives rep-
thereof projected successively or selectively | resenting the characters referred to will form g5
onto the receiving or sensitized medium in | partof theoperating devicesof the apparatus,

4§ such a manner as to produce either a transi- | and such objects will ordinarily be brought
tory image on a sereen or other non-record- | to a working position one after another and
ing medium or a permanent record upon a | the image of ecach projected and recorded
sensitized plate or film, it being understood | upon the sensitized receiving medium assoon roo
thatthe principal feature which distinguishes | as the object is positioned, such object being

5o this invention from photoprinting and photo- | shifted out of the way when it is photoprinted
graphic apparatus heretofore used is the em- | in order to permit the location of the next
ployment in a suitableapparatus or machine | succeeding selected object or negative.




15

20

25

35

tee)

For the purpose of selecting readily the ob-
jects or negatives corresponding to the vari-
ous characters to be printed or projected it
is desirable to embody these parts in a key-
operated machine having a keyboard analo-
gous to that of a type-writer or similar mech-
anism, and hence in the preferred construe-
tion illustrated herein I have represented a
key-operated image-forming or photoprint-
ing machine the keys of which may control
the several image-forming characters either
singly or in groups, as may be desired. In
this instance the mechanism is of the “dou-
ble-case” type—that is to say, a single char-
acter-key corresponds to & pair of characters,
one of which may be the upper-case and the
other the lower-case one, as in writing-ma-
chines of the ““Remington” type.

In photoprinting-machines of the ordinary
construction the objeet to be printed is so
disposed relatively to the light as to consti-
tute a negative, and hence the image photo-
printed on the prepared surface is also a
negative. Thisfedatuieof the ordinary photo-
printing-machine is retained in the mechan-
ism illustrated herein, and each object or
character intended to serve as a means for
projecting an image onto the receiving me-
dium or sensitized surface is so formed or lo-
cated as to constitute a negative capable of
projecting a negative image onto the receiv-
ing medium, and thus form a negative photo-
print in the sensitized medium, from which
when properly developed or treated a posi-
tive may be obtained substantially in the

-same manner that positive prints are made

.SO

(S2)
wl

6o

05

from lithographicstones, zincographic plates,
&e.  Hence by the manipulation of the keys
of a suitable keyboard in substantially the
same manner that an ordinary type-writer is
operated the matter to be photoprinted may
be set up or composed letter by letter, and
hence word by word, by the striking of the
selected keys and characters photoprinted on
the sensitized medium one by one or group
by group in proper order and spaced in such
amanner as may be determined by the opera-
tion of the mechanism for shifting one or
more of the main three codperating parts—
viz., the negative, the sensitized medium, and
asuitable image-governing light-controller—
relatively to the other or others to permit the
photoprinting of sueeessive characters at suc-
cessive points on the sensitized medinm.

As it iscf the utmost importanece that light
shall be excladed from all parts of the sen-
sitized photoprinting -surface, exeept that
which is to receive the image of a properly-
located chavacter or negative, some suitable
light-controlling means must be employed for
shutting out the light from the sensitized sur-
face except at the time when the image of a
character or negative is to o photoprinted.
Any suitable image-governing light-control-
ler may be employed for this purpose, bub I
prefer to make use of a shutier substantially
similar to the shutiters of photographic cam-

556,069

eras and controlling an ineclosed space form-
ing substantially a eamera obseura, in which
the image-forming object or negative may be
located and properly focused before the shut-
ter is operated to admit the light and print
the exposed portion of the receiving-surface.
Itis to be understood, however, that the terms
““light-controlling means” and ‘‘light-con-
troller” are generic and are intended to in-
clude within their scope Loth a means for
controlling the use of natural or an artificial
light, and also any means for controlling the
production and use of an artificial light, it
being obvious that whether a natural or other
substantially constant light is shut off inter-
mittently or an artificial light is actually pro-
dueed or turned on intermittently is immate-
rial.

Tdeemit advantageous to inclose the whole
sensitized plate or film in a darkened cham-
ber and to admit light past the shutter and
confine the light-beam to the area of the ob-
ject exposed at each operation of photoprint-
ing a single character or group of characters
onsuchsurface. Thelight by which the pho-
toprinting iseffected may be derived fromany
suitable source and will usually be directed
through an inclosed space conlined, prefer-
ably, by a substantially funnel-shaped light-
director constituting a camera lucida, sepa-
rated from the camera obscura by the light-
controller or shutter. It is to be understood,
however, that while in the machine illus-
trated herein the objects to be photoprinted
are so formed or located as to constitute nega-
tives with respect to the source of light, and
hence project images onto the sensitized me-
dinm which will be reproduced in the latter
as negatives, my invention is embodied in
any mechanism in which the image of a se-
lected object can be projected by a souree of
light at one side of such obLject and photo-
printed either as a negative or as a positive
on a sensitized receiving medium controlled
by the action of such mechanism and located
at the other side of the selected positioned
object. )

I consider within the scope of my invention
any mechanism in which the movements of
image-forming objectsare governed by object-
selecting means of any kind, whether the ob-
jects are selected individually or in groups,
and in which the projection of the images of
such objects iz determined by means of an
image-governinglight-controller orlight-con-
trolling medinm between which and the re-
celving medium the objects are located; but
as & mechanism embodying these elements
alone is only operative for projecting object-
delineating images onto a receiving medium,
such as a screen, the combination does not
constitutea complete photoprinting-machine,
as in the latter a sensitized image-receiving
medium must be supported to codperate with
the elements previously mentioned.

All of these features of my invention and
many others which have not been deseribed
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hereinbefore in detail, but which will be set
forth fully hereinafter, are shownin the draw-
ings accompanying and forming part of this
specification, in whiech—

Figure 1 is a plan, partly in section, of an
image-forming or photoprinting mechanism,
illustrating the preferred embodiment of my
invention. Tig. 2 is a front elevation of the
same with a portion of the casing removed.
Tig. 3 is a side elevation of the same, also
with parts broken away. Iig. 41isarear ele-
vation illustrating the carriage and the holder
for the sensitized image-receiving medinm or
plate. Tigs. 5 and G are enlarged sectional
side elevations of the shutter-actuating de-
vices and other principal details and illas-
trate the operating parts in different posi-
tions. Tigs. 7and 8§ are enlarged sectional
side elevations of the line-spacing mechan-
ism for shifting the plane vertically, these
views illustrating the parts in different work-
ing positions. Fig. 9is a plan of a portion
of the mechanism, illustrating in detail the
operation of the object-selecting means, the
feeding mechanism-for the plate-holder, and
the light-controlling medium. Fig. 10 is a
side elevation of the same, illustrating in full
and dotted lines the effective and ineffective
strokes of one of the keys and also the move-
ments of the devices controlled thereby. Fig.
11 is a detail illustrating the effective and in-
effective strokes of a different key having a
shorter etfective stroke than the key illus-
trated in Fig. 10. TFig. 12 is an enlarged de-
tail illustrating a group of negatives or char-
acters and a portion of the carrier on which
they are mounted as they appear when the
shutter is closed. Fig. 13 is a similar view
illustrating the appearance of one of the neg-
atives when the shutteris open and the light
shines through such negative. Figs. 14 and
15 are details in elevation and section, re-
spectively, of a portion of the carrier with
the negatives mounted thereon and illustrate
the manner in which the negatives are sup-
ported. Tfig. 16 is a plan, with portions of
the casing removed, of a simple image-form-
ing or photoprinting mechanism in which all
of the parts are separately operated by hand
instead of being actuated automatically on
the depression of the keys, as in the machine
shown in the preceding views; and Fig. 17is
a side elevation of the sane, also with parts
of the casing removed.

Similar characters designate like parts in
all the figures of the drawings.

As hereinbefore stated, my invention is em-
bodied in any mechanism in which suitable
image-forming objects may be brought to a
working position by object-seleeting means
and the projection of the images of these ob-
jects onto an image-receiving medinm per-
mitted by a proper light-controller, between
which and such receiving medium the ob-
jects are positioned.

When theinvention is embodied in a photo-
printing mechanism, I may employ also in

.

connection with these parts suitable feeding
mechanism for a plate or plate-holder, and
if it is desired the objects or characters may
be double-case ones, controlled as to their
case positions by suitable shifting means.
Such a mechanism should also have line-
spacing mechanism for shifting the image-
receiving medium or plate after the line is
finished.

In Figs. 16 and 17 I haveillustrated an ex-
tremely simple mechanism embodying all of
the various devices just referred to in which
the several parts are operable independently
of one another by hand. Ilere the image-
forming mechanism is preferably almost com-
pletely inclosed within a suitable darkened
chamber or camera obscura, (designated in a
general way by C,) the casing which forms
the sides of this chamber being secured in
this case to a support, such as W, which may
be a partition or the wall of a room. For the
purpose of permitting access to the rear of
the mechanism this wall may have therein an
opening, as illustrated by w', Fig. 16; but it
should be understood, of course, that the por-
tion of the easing C which is in advance of
the rear side of the mechanism will so in-
close thé image-receiving sensitized medium
or plate as to form a light-tight compartment.

Light may be obtained in any suitable man-
ner—as, for example, from a lamp, such as
L, which in this case may be mounted on a
support or bracket, such as 2, and the light
from the lamp may be directed through a
suitable tube to the negative or the negatives
the images of which are to be projected or
photoprinted. This tube may be of any suit-
able coustruction, butin thisinstance is sub-
stantially an elbow-tube of the type indi-
cated by T, and may have a funnel-shaped
member, as {, the small end of which is ad-
jacent to the image-receiving medium,

A suitable reflector, such as », may be dis-
posed at the elbow in the tube.

The funnel-shaped tube ¢ passes through
the forward wall of the casing C in the con-
struction illustrated and in connection with
said ecasing may serve as the means for sup-
porting the several operative devices which
constitute the essential elements of the im-
age- forming mechanism. These elements
have been hereinbefore enumerated, and one
of thewm is in this case a plurality of objects
or characters in the form of negatives sup-
ported in the construction shown on a com-
mon carrier, which is movable to bring any
one of the characters thereon into working
position. This carrier is designated in a
general way by ¢, and the objects or charae-
ters supported thereby are indicated by o.
These objects or negatives may be of the
double-case type, and hence as all of them
are mounted on a commen carrier they are
preferably disposed in two rows located one
above the other, and therefore the carrier
may be shiftable in such a manner as to bring
either one of any selected pair of double-case
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characters or objects to the proper position
for projecting an image of the selected ob-
ject. In this case the carrier ¢ is prefer-
ably segmental or are-shaped and is mounted
for oscillation about a suitable axis, the cai-
rier being capable also of axial movement in
order to shift from the upper to the lower
case position, and vice versa. Here the car-
rier ¢ is secured to a spindle or pin 3, sup-
ported Ly a step-bearing 4, which may rise
from the tube {, the upper end of said spin-
dle passing in this case through the upper
side of the casing € and having fixed to its
upper end a pointer or indicator 4, which
may be brought opposite any character on
an are-shaped indicating-seale 4/, preferably
secured to the upper side of the casing. When
this pointer ¢ is swung around, the carrier ¢
will move with it,aud the position of any
character at the end of the funnel-shaped
tube  will be determined by bringing the in-
dicator « opposite the corresponding charac-
teron the seale?’, a suitable handle, such as 3,
being provided usually for ocperating the in-
dicating-arm.

In order to determine which one of a pair
of double-case characters is to be projected
and photeprinted,; suitable shifting means
should be provided for shifting the carrier ¢

axially. The meansindicated herein for this
purpose may include a handle 6, secured to a

shaft 7, suitably mounted in bearings and
having preferably a forked arm § secured
thereto, with antifriction-rellers 9 at the ends
of the forks in position to engage the under
side of the member 10 of the carrier ¢ and
raise said earrier bodily when the handle or
lever 6 is mmanipulated properly. The nor-
mal position of the carrier will usually be the
lower-case one, as indicated in Fig. 17, and
when shifted to the upper-case position it
will preferably be reactive to such normal
position, the weight of the carrier being suf-
ficient o return it.

After a character has leen located in ils
working position and it has been delermined
by menns of the devices just deseribed which
case character is to have its iinage projected,
it becomes necessary to permit light to pass
through oraroundthenegativein accordance
with the character of the latter to effect the
projection of the iinage of the letter or other

- device and the photoprinting thereof.

55

6o

Any snitable means may be employed for
controlling the light radiated from the source
T.; butin this construetion I have illustrated
a substantially LJ-shaped frame, such as 3,
pivoted to opposite sides of the tube [ for os-
cillation, the forward end of this frame con-
trolling the small end of the tube and con-

stituting the light - controlling medium or

shufter proper. A push-rod, such as 14, may
be secured to the forward end of this frame
for depressing the shutter to expose a char-
acter or negative to the light, and this light-
controller may also be reactive to its normal
position, a spring 12 being employed in this

636,062

case for returning it quickly when the push-
rod 14 is released.

It will be noticed thatthe elfective portion
of the light-controller,and therefore the light-
controller proper, is located between the end
of the light-directing tube { and a character
the image of wlich is to be projected and
printed and that both the light-controller and
the character are hetween the tube and the
image-receiving mediuin or sensitized plate.

Theimage-receiving medium will be usually
a sensitized plate or film, and this sensitized
medinm and the othevr parts just described
will be so supported and operable relatively
to one another that characters may be photo-
printed successively on different orsuceessive
portions of the seusitized surface. Prefer-
ably this image-receiving or photoprinting
medinm will be shiftable relatively to the
other parts of the mechanism and especially
relatively to the end of the tube £, said sen-
sitized medinm being carried ovdinarily by a
holder capable of bLeing fed intermittently
step by step after cach opening of the shut-
ter in order to bring suceessive points in the
same line across the plate into printing posi-
tion successively.,

After a line hias Dbeen {luished on the re-
ceiving medium or plate by the printing of
successive characters iu this manner such re-
ceiving medinm should be shifted to bring «
new line or transverse portion thercof into
position to be correspondingly operated upon,
and hence in connection with the feeding
mechanisin for spacing the characters in a
line it is advantageous to employ line-spac-
ing means for shifting the plate or fibn to
separate the lines of the photoprinted matter
from one another.

In the mechanism shown in Figs. 16 and 17
T have illustrated at i1 a holder for a plate or
{film, this holder being supported in the pres-
ent case for vertical movenment on a earriage
or slide, such as 1, supported to have a step-
by-step feed movement to bring sucecessive
bortions in the same transverse segment of
the sensitized surface inte printing position
successively. This cniriage or slide I may
be mounted to slide on & pair of rods 20 and
21, fixedly supported in any suitable manner,
and the plate-holder IT may in turn have one
ormore guide-rods, such asthe pair of parallel
rods 22 and 23, disposed at right angles to
the rods 20 and 21 and working in parallel
bores in the carriage I to permit the plate-
holder to shift both vertically and horizon-
tally to space the characters in the lines and
to space lines of matter on the sensitized sur-
face. IIere I make usc of any suitable de-
viees for Imparting these two shifting move-
ments to the plate-heolder. In this case a
feed-serew 23 passes through o fixed nut 26
on the carriage D and has a bearing at one
end in one wall of the casing C, a suitable
handle, such as 27, being secured to the feed-
serew to turn the latter. In this instance it
is assumed that the piteh of the serew is such
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as to cause the carriage to be fed an interval
equal to the distance between two adjacent
photoprinted characters when one complete
turn is given to the handle 27. -

For spacing between adjacent lines I may
employ any suitable line-spacing means; but
in thisinstance I have illustrated a rack-and-
pinion lifting device operated by a pawl and
ratechet for raising the plate-holder H the
proper height after each line has been photo-
printed. A gear or pinion 30 is secured in
this construetion to a spindle 31, suitably
supported in bearings, and meshes with rack-
teeth 32,disposed verticallyonthe plate-holder
H. A ratchet-wheel 33 may also be secured
to this spindle and intermiftently partially
rotated by a pawl 34, supported on an oper-
ating lever or handle 35, loosely mounted on
the spindle 31, a stop-pawl 36 coacting with
theratchet-wheelin the usual manner. When
the handle 35 is operated to turn the ratchet-
wheel the space of one tooth, the rack will
be shifted vertically a distance correspond-
ing to the interval between two lines.. It is
not absolutely essential that the several op-
erative devices of this hand-operated mech-
anism should be actuated in any speecial or-
der or that any timing of the operations
should be observed; but it is desirable to
bring the selected double-case character op-
posite the end of the tube { and then select
whichever case eharacterit isdesired to print,
after which the shufter may be operated to
admit light, and when the shutter is closed
again the plate-holder may be fed forward by
turning the handle 27, the handle 35 being op-
erated only at the end of a line and after all
of the other devices have been actuated.

In connection with the several parts just
described I may make use of a scale, such as
37, and a pointer, such as 38, to indicate the
position of the carriage or slide D at any time.

In'Figs. 1to 15,inclusive, I have illustrated
the preferred embodiment of my invention in
a key-operated image-forming or photoprint-
ing machine, in which the operation of the
several principal mechanisms or devices is
semi-automatic and dependent only upon the
striking of the keys. Here each object the
image of which is to be projected or photo-
printed is controlled by a single key and only
one object or negative is brought to working
position at any given time, such selected ob-
ject Dbeing shifted out of the way before an-
other is brought into position to be printed.
As to this feature of my invention the opera-
tion of the object-locating mechanism is sub-
stantially similar to that of the type-locating
mechanism of an ordinary type - writer, in
which the type are brought selectively and
successively to a common printing-point, the
objects ornegatives in thiscasebeing brought
in a similar manner selectively and succes-
sively to a common locus in the path of the
ray or beam of light by which the printing of
the selected character is to be effected.

Many different ftypes of object selecting

and locating mechanisms might be employed
which would embody the essential features of
my image-forming or photoprinting machine;
but as a simple and effective mechanism for
this purpose I may make use of a key-oper-
ated carrier, on which may be mounted all of
the characters to be used, and thiscarrier may
be shifted in paths of different lengths to
bring the selected characters to a printing-
point. In the preferred construetion this car-
rier will reciprocate in front of the image-
receiving medium and will preferably oscil-
late about an axis passing through the light-
directing tube of the apparatus, said carrier
oscillating in different ares in accordance
with the location of the character to be print-
ed. TIn this case the characters are mounted
on a carrier substantially similar to that here-
inbefore described with reference to Figs. 16
and 17, and this carrier is designated by ¢'.
The construction of this carrier is clearly
shown in Figs. 1, 5, and 6, from which it will
be seen that an arc-shaped carrying-plate 50
is secured to radial arms, such as 10", prefer-
ably integral with a disk-shaped member 51,
surrounding a sleeve 52, mounted on a short
spindle, such as 3', supported for oscillation
in any suitable manner—as, for example, by
the pivot-ping 4" and 4", the upper of which
may be carried by a bracket 53, rising from
a funnel-shaped tube, such as ¢, similar to
that hereinbefore described, while the lower
pivot is supported by said tube in the con-
struction shown.

The carrier ¢’ may be oscillated in any suit-
able manner; but I prefer to secure to the
spindle 8’ a gear-wheel, such as 54, which may
mesh with a gear-segment 55, secured to a
long rock-shaft 56, extending in this case
from the tube ¢ to the opposite side of the
keyboard of the machine (see Fig. 1) and
suitably supported in bearings at different
points in its length. Two of the bearings for
this rock-shaft may be in the opposite ends
of the framework supporting the keys, while
at its inner end it may be journaled in a hear-
ing 587/, forming part of a bracket-arm 57, in-
tegral with the main bracket 53.

By means of suitable connections between
a proper keyboard and the rock-shaft 56 the
latter may be oscillated in arcs of different
lengths to bring any selected character on
the arc-shaped strip 50 in front of the small
end of the tube #’. In the present case this
rock-shaft has a plarality of rock-arms 56
projecting therefrom and connected, respec-
tively, with key-operated members of the
mechanism. These key-operated members
will be ordinarily key-levers substantially of
the type employed in writing-machines and
are designated in a general way by 5. Said
key-levers may be supported in any suitable
manner—as, for example, by a rod 58 at the
rear of the keyboard—and may be held nor-
mally in their raised positions by means of
springs, such as 59, connected thereto and to
the proper one of a series of three cross-bars
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60, fixed inside of the framework of the key-
board, which frame is designated in a general
way by . The connections between the key-
levers 5" and the rock-arms 56’ maybe of any
snitable type, but are preferably plain con-
necting-rods, such as 61, (see I'ig. 3,) prefer-
ably having at their lower ends turnbuckles,
such as 062, capable of adjustment in the
usual manner relatively to said connecting-
rods. By varying the adjustments of these
turnbuckles relatively to the connecting-rods
and the key-levers the effective strokes of the
leversmay be varied, as desired, and the rock-
shaft may be oscillated to a greater or less
extent to bring the character controlled by ¢
key into position at the small end of the light-
directing tube #. This will be obvious by
1ef0111no move particularly to Figs. 10 and 11,
m the former of which one of Lhe Ley—levels
5" has an ineffective stroke from the full-line
position to the intermediate dotted position
and an effective stroke from the intermediate
to the lower dofted position, while in Fig. 11
it will be seen that the ineffective stroke of
another key 5" from the full-line position to
the intermediate dotted position is greater
than the corresponding ineffective stroke of
the key shown in Fig. 10, and the effective
stroke of the key illustrated in Fig. 11, which
is represented by the interval between the
two dotted positions of the key-lever, is less
than theeffective stroke of the corr espondmo
key-lever shown in Fig. 10.

The manner in which the total stroke of
the key-lever when a key is depressed is sub-
divided into an effective and an ineffective
stroke will be obvious by referring to these
views and to I'ig. 3, and it will be seen that
in the construction shown therein eachof the
keys operates an actuating-pin, such as 63,
which preferably forms part of the corre-
sponding key-lever and is so disposed as to
work in the slot or slideway in the turn-
buckle, its normal position in such slideway
or slot being of course determined by the
adjustment of the turnbuckle on its connect-
ing-rod. Obviously in the normal position
of the key-lever there is a considerable space
between such actuating-pin and the lower
end wall of the slot in the turnbuckle, and
the key-lever when depressed will have a con-
siderable range of ineffective movement be-
fore it strikes such end wall and becomes
effective to draw down the turnbuckle and
the connecting-rod, while when the actuat-
ing-pin is normally nearer to such lower end
wall the ineffective stroke will be less and
the eftective stroke may be greater than in
the former instance.

Of course it should be understood that the
particular details of construction of the con-
nections between the key-levers and the con-
necting-rods are immaterial so long as such
connecting-rods are movable by the key-le-

vers in pathsof different lengths, each corre-
sponding tothearca tobetraversed by thecar-
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rier ¢ to properly locate the selected char-
acter controlled by the key depressed.

Such a combination of devices as that just
described constitutesa differentially-movable
object-selecting mechanisin capable of opera-
tion in such a manner as to select and locate
in the working position at the small end of
the tube # any desired chavacter regardless
of its position on its supporting-carrier.

As it is apparent that the object-carrier
should be returned to its normal position after
each depression and release of a key that op-
erates it, I prefer to employ some suitable
means for rendering the carrier reactive—
such, forexample, asaspring G4,coiled around
the rock-shatt 56 and in this instance con-
nected at one of its ends to such shaft and at
its other end to a fixed portion of the frame-
work, such as the bracket 57. (See Figs. 1,
5, and 6.)

Although, of course, asingle-case key-oper-
ated mechanism conld be employed to ad-
vantage, I deem it desirable to make usc of
a double-case mechanism so operable as to
permit the loeation of either onc of any pair
of double-case characters in the proper worlk-
ing position, and this double-case mechanism
might be of any type suitable for the purpose
and capable of shifting one of the main two
image-forming or photoprinting elements—
viz., the object and the image receiving me-
dium—relatively to the other in substantially
the same manner as the shifting operation is
accomplished in type-writing machines. Ifere,
however, Idecemitdesirable tososhilt the car-
rieron whichobjectsornegativesare mounted
as to bring either the upper-case or the lower-
case character to a working position common
to both of them. Ifencein this embodiment
of my invention illustrated in the drawings
of this application the oscillatory carvier ¢
is shiftable axially and preferably in a verti-
cal direction on the spindle 3', suitable shift-
ing mechanism being employed for this pur-
pose. As it is customary in key-operated
mechanisms to accomplish this shifting move-
ment by means of a shift-key at the side of
the keyboard, I have illustrated herein also
key-operated devices for this purpose. In
the present case, however, I prefer to provide
two shifting-keys or key-levers, one at eaclh
side of the keyboard, in order that the oper-
ator may effect the shift movementwith a fin-
ger of either hand, and these two shift-keys
(indicated herein by 63) may be secured to
connecting-rods, such as 06, (soe Figs. 2 and

3,) whieh may be secured to rock-arms, such
as 67', carried by a rock-shaft 67, journaled
in sultable bearings and of subot.wtmll) the

same length as the rock-shaft 56.

A coiled spring, such as 68, similar to that
shown at 64 will be employed for returning
the case-keys totheirnormal positions,which,
it will be noticed, is the lower-case one, both
of the case-keys being, as marked in the draw-
ings, “upper-case” ones. (See Wig. 1.) At
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its extreme innerend, as shown in said view,
this rock-shaft may have another rock-arm
67’ , pivoted to a connecting-rod 69, (see Figs

5 and 6 ,) connected in tum to & rock-arm 70/,
secured to a short shaft 70, mounted in bear
ings on the upper side of the tube ¢’ and hav-
ing a projecting arm or lever 70" earr)mg at
its end an antifrietion-roll 71, wmkm9 in con-
tact with the under side of the member 10" of
the carrier ¢’ at a point adjacent to the axis
of movement of the latter. Obviously when
either one of the upper-case keys 65 is de-
pressed the carrier ¢’ will be elevated by the
intermediate shifting mechanism to the up-
per-case position to brlno' a character in the
lower row of the carrier 1nt0 working position
at the small end of the tube 7.

Any suitable means may be employed for
returning the carrier to its normal lower-case
position; but in the present instance I may
make use of a coiled spring (2,8111’1‘0111)(]11]0 the
sleeve 52 and the spindle 8" and working be-
tween the underside of the gear-wheel 54 and
a flange 52’ on such sleeve.

When a character has been located in its
working position, it is desirable to maintain
it there, at least momentarily, and prevent
movement thereof until its image shall have
been projected upon the receiving medium,
and hence I deem it necessary to emplo) some
means for positively holding the character in
such working position after the character
shall have been located by the depression of
the proper key. Any suitable means may be
employed for this purpose; but in the present
construction I employ a pawl-and-ratchet
mechanism, one member of which—in this
case a ratchet-segment or toothed rack—
moves in unison with and is secured to the
carrier ¢/, as shown at 73, while the pawl,
which may be a spring-pressed one of the type
indicated by 74, (see Figs. 1, 9, and 10,) may
be a key-operated one controlled by all of the
various character-keys. Normally this pawl
will tend to hold the carrier in any position
in which it may be, and until released it will
prevent the return of the carrier to the nor-
mal position of the latter. The manner in
which this pawl is operated will be described
hereinafter in connection with the desecrip-
tion of the light-controlling medium with
which it codperates.

In the present case, as in the construction
shown in Figs. 16 and 17, light may be directed
upon the object or negative from any suitable
source through any suitable means—as, for

example, an elbow tube having a reﬂecbor
at the elbow and the funnel-shaped tube ?/,
hereinbefore described.

In the construction illustrated the rearend
of the tube ¢ is of relatively small diameter
and is closed by an end wall 75, having
therein a small opening 75', corresponding

substantially to the area of the receiving'

medinum which is to be uncovered at a single
exposure. Within the tube ¢’ I may locate
the principal member of the light-controller,

this being in the present casea shutter, which
may be of the type indicated hereln by S'.
(See Tigs. 1, 5, and 6.) This light-control-
ling member ispreferably a swinging shutter
secured to a short rock-shaft, such as 70,
journaled in the rear end of the tube 7/, md
rock-shaft having on its outer end a tappet-
arm 76' in position to be operated by a suit-
able actuating device or mechanism, which
may also be contlolled by the various keys
of the keyboard. Any suitable operating
connections may be employed between these
parts; but Iprefer toactuate the shutter from
a universal bar—such, for example, as that
shown at U, (see 14135. and 10,) this being
substantially of the usual eonstruction and
operated on each depression of a character-
key 5
In the constraction shown a connecting-rod
77 is pivoted at its lower end to the frame of
the universal bar and at its upper end to a
rock-arm 78, secured to a rock-shaft 78, jour-
naled at its opposite ends in bearings on the
inner side of the framework of the keyboard
and of the tube 7', respectively. (Seelig. 1.)
This rock-shaft 78 has along arm or lever 78"
secured thereto,and in thisinstance said lever
carries at its outer end the member which
serves directly as the actuator forthe shutter.
In the construction shown the shutter-ac-
tuator is of the “by-pass” type and is des-
ignated in a general way by 14/, (see Figs. 1,
5, and 6,) it being in this case an angle-lever
pivoted on the arm 78" near the extreme end
of thelatter, the working arm of the actuator
having two faces, one of which is substan-
tially horizontal and is indicated by 14*, while
the other is cam-shaped, as will be seen at
14%, to ride over the coaeting portion of the
dppet arm76. The other arm of the actua-
tor (indicated herein by 14¢) may be limited
in its movement in one direction by a stop,
such as 80, on the lever-arm 78", and said
arm may also hiave a spring 81 for refurning
the by-pass arm 14° to its normal position
when a character-key is depressed.
Normally, of course, the lever-arm 78" will
be held in the uppermost position (shown in
Figs. 5 and 6) by some suitable means-—as,
for instance, & spring 82, connected to a rock-
arm 83', secured to a rock-shaft 83, to which
the universal bar Umay be pivoted, the other
end of this spring bemo attached to some
part of the framework. (See Tig. 10.)
When a key is depressed, the b) pass face
14" of the acbuator 14’ will pass down over the
coacbing end of the tappet-arm 76" and alter
passmo lhe same will assume the lowermost
position. (bhown in dotted lines in Fig. 5.)
When a key is released, the acblmtm will
rise and the working face 14* thereof will en-
gage the under side of the coacting member
of the tappet-arm and shift the shutter, as
shown in Fig. G, to open the latter. At the

proper point in its upward movement this
working face of the actuator will disengage
the tappet, and the shutter may be returned
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1o its closed position by gravity, or it may
be positively actuated, if desired.

A perforated disk 85, of felt or other mate-
rial, may be interposed between the shutter
and the end wall 75 of the tube ' to prevent
the passage of light and also to decrease the
noise due to the striking of the shutter when
closed.

It will be noticed that the extreme rear end
of the tube ¢’ may be a cap separate from the
body portion, although this is not essential.

It will be apparent from the foregoing de-
scription that the operation of the light-con-
trolling medium is governed by the actuation
of the character-keys of the keyboard and
that the opening of the shutter is dependent
upon the proper positioning of an object or
negative in the rear of the opening 75, thus
rendering it practically impossible for the
shutter to open in the ordinary operation of
the machine until the character shall have
been properly located at the working point.
Ifence the operation of the shutter mechan-
ism is entirely antomatic after a character or
negative has been located and is dependent
upon and will not cecur antil the release of
the key corresponding to such character.

As hereinbefore stated, it is desirable that
the shutter-actuating mechanism and the
means for releasing the locking -pawl 74
should codperate with each other, and in the
constriction illustrated in the drawings the
parls are so organized and the movements
thereofl are sgtimed that this holding orlock-
ing pawl will be released auntomatically at the
proper momenf, but will not be released un-
51l the light-controller or shutter shall have
closed, as otherwise the image to be photo-
printed on the receiving medium would ordi-
narily be spoiled by the movement of the
negative.

In the present case the releasing weans for
the carrier-locking device or pawl is prefer-
ably an arm 78", secured to the lever-arm
78" and so positioned and having a working
face s0 shaped as to release the pawl 74 after
the shutter shall have been released from its
actuator and closed and during the last por-
tion of the npward movement of the lever-
arm 78" from the lowermost position to the
upperinost one.” (Shown in Fig. 6.) Hence
therelease of the carrier after it has been lo-
cated properly for the projection of an image
is also dependent upon the prior operation of
the object selacting and locating means and
the opening and closing of the shutter, all in
the order named.

While, as before mentioned, the feeding
mechanism, by means of which a step-by-step
feed movementis obtained for permitting the
characters to print sucecessively on suecessive
portions of the sensitized receiving medium,

may be of any suitable construction and may
impart such movement to any proper one of
the several coacting elements of the photo-
printing meehanism, yeb inthe preferred con-
struetion it is desirable to shift the image-

receiving or photoprinting medinm step by
step on the depression of the character-keys.
This feeding mechanism may beof any proper
type; but I deem it advantageous to inake
use of a step-by-step rack-and-escapement
mechanism somewhat similar to mechanisms
of this elass embodied in type-writing ma-
chines. This feeding mechanisin will there-
fore be operated to the hest advantage from
the universal bar hereinbefore deseribed, and
hence I have illustrated (see Figs. 8, 4, 9,
aud 10) & connecting-rod 90, pivoted to the
upper end of the rock-arm 83 and also con-
nected to an oscillatory cscapement device,
such as 26', embodying a pair of dogs of
well-known construction, one fixed and the
other preferably movable, which dogs codp-
erate with ratchet-tecth of a rack, sueh as
25, forming part of or scenred to a carriage
or slide, (designated in a general way by
D’,) on which carriage a holder for a plate,
film, or otherimage-receiving medinm is sup-
ported for movement relatively to the ecar-
riage and is designated in a general way by
. "I'his carriage and also the plate-holder
may be supported in substantially the same
manner as has been hercinbefore deseribed
with reference to Figs. 16 and 17—ihat is to
say, the carriage may be supported for hori-
zontal movement on a pair of horizontal
guide-rods, such as 20" and 217, and the plate-
holder miay be guided in a vertical direction
by a pair of vertical guide-rods, such ag 22
and 23', passing through parallel vertical bores
in the carriage D', The two guide-rods 20
and 21" are securcd in a snitable manner to
a fixed member or members at the rear of
the machine, (see Fig. 4,) while the vods 29
and 23" may be secured firmly to the body of
the plate-holder 13, The supports on which
the plate-holding devieces are carried may be
secured to the rear side of a suitable parti-
tion or wall, such as W', while the keyboard
and the major portion of the easing ) in
which the parts should be inclosed, will be
located at the forward side of such partition
or wall.

Asthemachine shown in the drawingsis de-
signed especially as a photoprinting mechan-
ism for producing a photoprinted negalive on
asensitized surface,the direcetion of feed of thie
carriage D’ is the reverseof that which takes
place ordinarily in type-writing-machines—
that is to say, the movement of the earriage,
with its plate-holderin this case, will be step
by step fromleft to right. In Fig. 4 the man-
ner in which this feed movement is obtained
is shown clearly. 1lere the carriage may be
normally under fension from any suitable
source of power, which in this case may in-
clude a coiled spring and a driving-band ol
the usual type, (indicated in a general way
by d.) Asthe construction and operation of
this driving mechanism are well known and

are elearly shown in this view and in Fig. 1,

a detailed deseription thereof is deemed un-
necessary. As the several character - keys
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are struck it will be apparent that the car-
riage D’ will be fed step by step from left to
right until it reaches a predetermined point,
when the line-spacing mechanism may be
operated to bring another and unexposed
transverse portion of the plateinto position.

In order to determine the points at which
any line shall begin and end, a scale, such
as that shown at 37, may be fixed on the for-
ward side of the framework of the keyboard
behind the keys, and with this a pointer or
indicator 38, secured to a handle or revers-
ing-arm, such as 92, fixed on a sliding rod,
may codperate. The sliding rod carrying
this reversing arm or handle is indicated by
93, (see Figs. 1 and 3,) and may be suitably
supported by the framework If, so as to re-
ciprocate step by step as the carriage D'
travels and so as to be operable also to re-
turn said carriage o a zero or other point.
The connections between this slide-rod 93
and the carriage D' may be of any suitable
type, but in this case include a link 94, con-
nected to one end of a lever 95, pivoted sub-
stantially centrally at any fixed point, as the
under side of thetube ¢, and pivotally con-
nected at its other end with a link 96, which
may be directly connected to a fixed arm,
sueh as 97, projecting from the frame of the
carriage.

It will e observed that the step-by-step
movement of the indicator will be in the op-
posite direction to that of the carriage, and
hence the scale 91 may be read in the usual
dirvection,

By means of the handle 92, which is con-
veniently located for manipulation by the op-
erator, the carriage D' may be shifted read-
ilyin a horizontal direction from one position
to any other in which it may be desired to lo-
cate the plate.

In connection with the devices hereinbe-
forereferred to I make use of suitable means
for spacing between words and also between
the lines of the matter to be photoprinted.
To space between the words, I may make use
of the nsual form of space-bar, such as that
shown at 100, and this may operate the uni-
versal bar U directly, and hence only those
parts of the mechanism controlled by said
bar, it being only necessary to operate the
feed mechanism from such space-bar.

The line-spacing mechanism forspacing be-
tween the lines on the plate will preferably
be controlled by a key separate from and in-
dependent of the character-keys, as are the
two case-keys shown. In Fig. 1 this line-
spacingkeyisdesignated by the word *‘ Liner”
and eontrols a key-lever 105, connected to a
short rod 106, pivoted at its upper end to a
roek-arm 107', secured to a short rock-shaft
107, having another rock-arm 107", from which
extends in this instance a long connecting-
rod 108, which, passing through the wall W',
is connected at its rear end to a rock-arm
109, secured to a shaft 109, suitably jour-
naled in bearings at the rear of the machine.

(See Figs. 1, 3, 4, 7, and 8.) This cam-shalt
may embody a cam the length of which will
be at least as great as that of the maximum
movement of the carriage D'. This cam is
designated by 109" and is clearly shown in
Figs. 4, 7, and 8. It cooperates in this in-
stance with a toggle the two members of which
are designated by 80" and 30" and both of
which are yoke-shaped in such a manner as
to support at the knuckle of the toggle an
antifriction-roller 113, which coacts with the
working face of the cam 109". The lower
member of the toggle is pivoted to the frame-
work and may be normally held in the posi-
tion shown in Fig. 7 by aspring, such as 114,
while the upper member 30" is so shaped at
its working end as toconstituteapawl, which
may coact with a rack 32, forming part of
the plate-holderIl’,and having ratchet-teeth
inclined, so as to permit lifting of the rack
by the pawl 80’. On each depression of the
key-lever 105 the cam 109" will be shifted
from the position shown in Fig. 7 to that illus-
trated in Fig. 8 and the toggle straightened
to lift the rack, and consequently the plate-
holder II', a distance corresponding to one
tooth of the rack. In order to maintain the
rack, and therefore the plate-holder, in the
new position, a spring-pressed holding-pawl,
such as 115, may be employed.

The plate-holder H'is intended to be capa-
ble of sliding freely in a vertical direction
when the rack is not engaged by the pawls,
and hence it will be obvious that when the
latter are released from engagement with the
ratehet-teeth the weight of the plate-holder
will be sufficient to cause it to drop. This
funection of the plate-holder may be employed
to advantage as a means for bringing the lat-
ter into position for removing a completed
plate therefrom and inserting a new one, and
for the purpose of releasing the pawls 30" and
115 from engagement with such ratchet-teeth
I may employ a simple releasing-lever, such
as 116, which when depressed will throw both
of the pawls out of engagement with the rack
and permit the descent of the plate-holder.
At its lower end the plate-holder may have
a small thumb-piece, such as 117, for facili-
tating the positioning of the Iatter.

The manner in which the image-receiving
mediam, which when the mechanism is used
as a photoprinting-machine may be either a
plate, film, or other similar article, is sup-
ported is immaterial; but in the construction
shown a sensitized photoprinting-plate, such
as p, (see Fig. 1,) is supported in a dove-
tailed channel in the forward face of the
plate-holder II' and securely held therein.

In Figs. 12 to 15, inclusive, I have illus-
trated, on an enlarged scaleand in detail, the
construction of the preferred objects or nega-
tives for use with my photoprinting mechan-
ism. Ilere these objects or negatives, which
are indicated by o', are represented by disks
having opaque surfaces, except at that por-
tion of each containing the device or charac-
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ter to be projected or printed on the image-
receiving medium or sensitized surface. The
light directed through the tube ¥’ and through
the opening 75’ isintended to shine through
only that portion of the disk or object cov-
ered by the character or letter, and no light
will pass through the opaque portion of such
object or negative. lence an exact and per-
fect image of the character or device will be
projected upon the reeeiving medinm and
photoprinted on the latter if such medium is
a sensitized surfaece from all other areas of
which light is excluded, as should be the case.
The appearance of one of these characters
ordinarily when the shutter is closedisshown
in Tig. 12, while the same character—viz., the
letter n—is indicated in Fig. 13 by a white
outline to represent how the character ap-
pears when the light is shining through it to
project the image thereof. In Figs. 14 and
15 the manner in which these objects or nega-
tives o' are set into the are-shaped strip 50 of
the carrier is clearly illustrated, this strip
having therein in the construction shown
openings close together of the same contour
as the objects. These objects or nsgatives
may be held in place in any suitable manner,
preferably by cement, and may be of any
proper material, such as glass, having a de-
veloped film of collodicn or other sensitive
substance thereon, the opaque portions rep-
resenting the exposed portion of the film and
the character the unexposed portion.

The operation of the photoprinting - ma-
chine shown in ¥igs. 1 to 15, inclusive, will
be clearly understood from the foregoing de-
seription, and it is only necessary at this point
to set forth in a general way the successive
stages of the operation.

It being understood that a plate has been
properly positioned in the plate-holder at the
zero or other point indicated on the scale, the
charaecter-keys will be struck cne after an-
other by the operator in the same manner as
the keys of a type-writer to form words or
other combinations of devices from succes-
sively-selected characters, the depression of
a character-key effecting the oscillation of
the carrier ¢’ to the proper point for bringing
the character controlled by such key into
working position. Thereupon the carrierwill
be locked in place by the pawl 74, and on the
release of the key the light-controller or shut-
ter will be opened momentarily and light will
shine through the character on the negative
onto the sensitized plate and photoprint
thereon a negative of such character. As
soon as the shutter is closed, which will be
practically instantancously, the pawl 74 will
be released by the arm 78" and the character
¢ will return to its normal position. Of
course if the character struck should be an
upper-case one one of the upper-case keys
would be depressed and held down until the
completion of the printing. On the rising of
the character-key to its normal position the

feed mechanism permits the earviage DY to

626,065

advance to the right a space egqual to the
length of one tooth on the rack 25'; and thus
the exposed portion of the plate p is shifted
out of the path of the light-beamn and a new
unexposed area i brought to the printing po-
sition. As soon as a word or other combina-
tion of characters has been completed the
space-key 100 will be struck in the usual
manner to feed the earriage aslep independ-
ently of the operation of a character-key, and
no shifting of the carrier ¢’ will take place at
this time.

On thecompletion of aline of photoprinted
matter on the plate the line-spacing key will
be depressed and the plate-holder will be
lifted to bring another transverse portion of
the plate to the printing-line.

Either before or after the depression of the
line-spacing key the reversing-lever 92 may
be operated to return the carriage to the bLe-
ginning of the new line or to any other pre-
determined point.

A machins construeted in accordance with
my invention as hereinbefore described is
not only capable of projecting the images of
objects of different sorts, but also when used
in connection with a sensitized image-receiv-
ing medinwm is capable of operation for set-
ting up selectively typographic matter either
for newspaper or book work, and the plates
or films on which the matter is set up consti-
tute when properly developed by the ordi-
nary methods a perfect substitute for the
plates usually printed by the indirect proe-
esses.

Having deseribed my invention, T claim—

1. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with an image-gov-
erning light-controller and with an image-re-
ceiving medium, of image-forming objects lo-
catablein working position between the light-
controller and the image-receiving medium;
and object-selecting means.

-2, In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with an image-gov-
erning light-controller and with an image-re-
ceiving medinm, of image-foriring objects lo-
catablein working position between thelight-
contfroller and the image-receiving medinm;
and object selecting and locating means.

3. In an image-forming mechanism, the
combination, with an image-governing light-
controller and with an image-receiving me-
diam, of image-forming objects locatable in
working position between the light-controller
and the image-receiving medinm; and key-
controlled object-selecting mechanism.

4. In an image-forming mechanism, the
combinatign, with an image-governing light-
confroller and with an image-receiving me-
dium, of image-forming objects locatable in
working position between the light-controller
and the image-receiving mediam; and key-
controlled object selecting and locating mech-
anism.
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5. In an image-forming mechanism, the
combination, with a key-controlled image-
governing light-controilerand with an image-
receiving medinm, of image-forming objects
locatable in working position between the
light-controller and the image-receiving me-
dium; and object-selecting means.

6. In an image-forming mechanism, the
combination, with a key-controlled image-
governing light-controller and withan image-
receiving medium, of image-forming objects
locatable in working position between the
light-controller and the image-receiving me-
dium, and key-controlled object - selecting
mechanism.

7. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with image-forming
objects each constructed to permit the pas-
sage of light for projecting an object-deline-
ating image, of object-selecting means.

8. In an image- forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with image-forming
objects each construeted to permit the pas-
sage of light when placed in the path of a
light-beam, and to modify the cross-sectional
area and configuration of such light-beam for
projectingacorresponding object-delineating
image, of object-selecting means.

9. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with translucent im-
age-forming objects each constructed to per-
mit the passage of light therethrough for pro-
jecting an object-delineating image, of ob-
ject-seleeting means.

10. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with an image-gov-
erning light-controller and with an image-re-
ceiving medium, of image - forming objects
each locatable in working position between
the light-controller and the image-receiving
medium and substantially in juxtaposition
with the latter, and object-selecting means.

11. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with an image-gov-
erning light-controller and with an image-re-
ceiving medium, of image-forming objects,
and object selecting and locating means for
locating said objects selectively at a working
point between the light-controller and the
image-receiving medium and substantially in
juxtaposition with the latter.

12. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with translucent
image-forming objects, of object-selecting
means, and an image-governing light-con-
troller.

13. In an image-forming mechanism con-
trolled in its operation by object-selecting
means, the combination, with an object-locat-
ing medinm, an image-governing light-con-
trolling medium, and an image-receiving me-

i1

dium, one of which media is shiftable rela-
tively to the others after each projection of
an image, of image-forming objects locatable
in working position between the light-con-
troller and image-receiving medium.

14. In an image-forming mechanism, the
combination,withan object-locating medium,
an image-governing light-controlling medi-
um, and an image-receiving medium, two of
which media are shiftable relatively to the
others after each projection of an image, of
image-forming objects locatable in working
position between the light-controlling and
image-receiving media.

15. In an image-forming mechanism, the
combination,with an object-locating medium,
an image-governing light-controlling medi-
um, and an image-receiving medium, all of
which media are shiftable after each projec-
tion of an image, of image-forming objects
locatable in working position between the
light-controlling and image-receiving media.

16. In an image-forming mechanism, the
combination, with an image-governing light-
controlling medium, an image-receiving me-
dium, and an ebject-locating medium shift-
able relatively to the other media after each
projection of an image, of image-forming ob-
jects locatable in working position between
the light-controlling and image-receiving
media.

17. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the image-receiving me-
dium, of an image-governing light-controller;
a holder for a sensitized image-receiving me-
dinm; and means for shifting one of said ele-
ments after each projection of an image.

18. In an image-forming mechanism, the
combination,. with image -forming objects,
each locatable in working position between
the light-controller and the image-receiving

medium, of object-selecting means; animage-

governing light-controiler; and a holder for
a sensitized image-receiving medium.

19. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the holder, of an image-
governing light-controller; a holder for a sen-
sitized image-receiving medium; and means
for shifting said holder after each projection
of an image.

20. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the holder, of an image-
governing light-controller; a holder for a sen-
sitized image-receiving medium; and a step-
by-step feeding mechanism for shifting said
holder after each projection of an image.

21. Inaphotoprinting mechanism, the con-
bination, with an image - forming negative
locatable in working position between the
light-controller and the holder, of an image-
governing light-controller; a holder for a sen-

70

75

8o

85

90

95

100

105

110

115

12§

130



Io

15

20

25

30

35

40

45

50

6o

63

sitized printing medium; andmeans forshift-
ing one of said elements after each projection
of an image.

22. In a photoprinting mechanism con-
trolled in its operation by negative selecting
me‘ms the combination, with image -formmo

1t1Ves each 1ocatable in working position
between the light-controller and the holder,
of negative-selecting means; an image-gov-
erning light-controller; and a holder for a
sensitized printing medium.

23, In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the holder, of an image-
governing light-controller; a holder for a sen-
sitized image-receiving medium; and means
for feeding said holderin different directions.

24. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the holder, of an image-
governinglight-contiroller; aholder for asen-
sitized image-receiving medium; and means
for feeding said holder in directions trans-
verse relatively to each other.

25. In an image-forming mechanism, the
combination, with an image-forming objeet
locatable in working position between the
light-controller and the holder, of an image-
governinglight-controller; aholder forasen-
sitized image - receiving medium; feeding
means operable for shifting said holder after
each projection of an image; and line-spac-
ing means for said image-receiving medinm.

26. In an image-forming mechanism, the
combination, with an object-locating medinm,
of an image-governing light-controlling me-
dinm; a movement-controlling device com-
mon to said media; an image-receiving me-
dium; and an image-forming object locat-
able in working position between the light-
controlling and image-receiving media.

27. In an image-forming mechanism, the
combination,with an object-locating medium,
of an image-governing light-controlling me-
dium; a key controlling the operation of said
media; an image-receiving medium; and an
image-forming object locatable in working
position between the light-controlling and
image-receiving media.

28. In an image-forming mechanism, the
combinalion, w1L11 an ObJLCL locating medlum
of an image- Oovernmo light- conmolhno me-
dmm, .Lshumblemmﬂe -receiving n‘edmm, a

key controlling the operation of all of said
media; and an image-forming object locat-
able in working position between the light-
controlling and image-receiving media.

29. In an image-forming mechanism, the
combination,with an object-locating medinm,
of an image-governing light-controlling me-
dinm; a shiftable image-receiving medinm;
feeding mechanism for the image-receiving
medinm; a key controlling the operation of
the object-locating and light-controlling me-
dia and the feeding mechanism; and an im-

age-forming object locatable in working po-
sition between the light-controlling and im-
age-receiving media.

30. In an image-forming medmmsm the
combination, w 1Lh an image-forming o b,]oci;,
of object- loccwmg means, And an image-gov-
erning light-controller governed in its oper-
ation by and dependent for its movement
upon the prior operaticn of said object-locat-
ing means.

31. In an image-forming mechanism, the
combination, with an image-forming object,
of object-locating means; an image-govern-
ing light-controller governed in ity opera-
tion by and dependent forits movement upon
the prior operation of said object-locating
means; and a shiftable image-receiving me-
dium also controlled by said object-locating
means. ,

32. In an image-forming mechanism, the
combination, with an image-governing light-
controller, of an image-receiving medium
shiftable in different dllLCLIOllu, an image-
forming object locatable in working pommon
between the light-controller and the image-
receiving medlum, and independently-oper-
able controlling devices n'oveln‘ins;‘, respec-
tively, s said movements of the image-receiv-
ing medium.

33. In an image-forming mechanism, the
combination, with an image-governing light-
controller, of an image-receiving medinm

shiftable in different directions; an image-

forming object locatable in working position
between the light-controller and the image-
receiving medium; and independent key-op-
erated devices controlling, respectively, said
movements of the il,nflge 1eceiving median.

34. In an image-forming mechanism, the
combination, with an image-governing light-
controller, of a plate-holder; an image-form-
ing object locatable in working position bhe-
tween the light-controller and the plate-
holder; and mecans for actuating said plate-
holder in directions transverse relatively to
each other.

35, In an image-forming mechanism, the
combination, with an image-governing light-
controller, of a horizontally and vertically
shiftable plate-holder; an image-forming ob-
jeet locatable in a working position between
the light-controller and the plate-holder; and
independent key-operated devices control-
ling, respectively, the vertical and horizontal
movements of the plate-holder.

36. In an image-forming mechanism, the
combination, \mh image- [011111110 Ob]OCt% lo-

catable in working pomblonhetw“on thelight-
controller and the image-receiving medlum
of object-selecting meansincluding & plural-
ity of keys; an Iimage-governing light-con-
troller; and a shiftable image-receiving me-
dium controllied by each of said keys.

37. In an image-forming mechanism, the
coxnbllmtlou, with image- Lomning ohjects lo-

catable in working position between the liglht-
controller and the plate-holder, of object-se-
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lecting means including a plurality of keys;
an image-governing light-controller; a plate-
holder; and plate-feeding means controlled
by said keys.

38. In an image-forming mechanism, the
combination, with image-forming objects lo-
catable in working position between the light-
controller and the plate-holder, of object-se-
lecting means including a plurality of keys;
an image-governing light-controller; a plate-
holder; plate-holder-feeding means; and a
universal bar connected with said plate-
holder-feeding means and controlled by said
keys. '

39. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the image-receiving me-
dium, of an image-governing light-controller;
an image-receiving medinm; and means for
shifting said light-controller and image-re-
ceiving medium alternately.

40. In an image-forming mechanism, the
combination, with an image-forming object
locatable in working position between the
light-controller and the image-receiving me-
dium, of object-locating means; an image-
governing light-controller; an image-receiv-
ing medinm; and means for operating the
object-locating means, the light-controller,
and the image-receiving medium in a prede-
termined order.

41. In an image-forming mechanism, the
combination, with an image-forming object,
of a reciprocatory object-carrier, and an im-
age-governing light-controller.

42. In an image-forming mechanism, the
combination, with an image-forming object,
of an oscillatory object-carrier, and an image-
governing light-controller,

43. In an image-forming mechanism, the

- combination, with a movable object-carrier
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havingaplurality of image-formingcbjects,of
an image-governing light-controller, and dif-
ferentially-movable carrier-actuating means
for actuating said carrier in paths of different
lengths to bring a selected object into work-
ing position.

44, In an image-forming mechanism, the
combination, with a reciprocatory object-car-
rier having a plurality of image-forming ob-
jects, of an image-governing light-controller,
and differentially-movable carrier-actuating
means for reciproeating said object-carrier in
paths of different lengths to bring a selected
object into working position.

45. In an image-forming mechanism, the
combination, with an oscillatory object-car-
rier having a plurality of image-forming ob-
jects, of an image-governing light-controller,
and differentially-movable carrier-actuating
means for oscillating said object-carrier in
ares of different lengths to bring a selected
object into working position.

46. In an image-forming mechanism, the
combination, with a carrier movable in dif-
ferent directions and having double-case im-

1t
(o]

age-forming characters, of an image-govern-
ing light-controller, and actuating means for
shifting said earrier in different direetions to
bring a selected character into working posi-
tion.

47. In an image-forming mechanism, the
combination, with an axially-movable oseil-
latory carrier having double-case image-form-
ing characters, of an image-governing light-
controller,and actuating means for oscillating
said carrier and for shifting the same axially
to bring a selected character into working po-
sition.

48. In an image-forming mechanism, the
combination, with an axially-movable oscil-
latory carrier having double-caseimage-form-
ing characters, of an image-governing light-
controller; key-controlled carrier-oscillating
means; and means for shifting said carrier
axially.

49. In an image-forming mechanism, the
combination, with an axially-movable oscil-
latory carrierhaving double-case image-form-
ing characters, of an image-governing light-
controller; key-controlled carrier-oscillating
means; and key-controlled means for shifting
said carrier axially.

50. In an image-forming mechanism, the
combination, with an axially-movable oscil-
latory carrier having double-case image-form-
ing eharacters, of an image-governing light-
controller; a plurality of keys, one for each
double-case character; differentially-movable
carrier-oscillating means controlled by said
keysindividually; and means forshiftingsaid
sarrier axially.

51. In an image-forming mechanism, the
combination, with an oscillatory carrier hav-
ing image-forming characters, of an image-
governing light-controller; a carrier-oscillat-
ingrock-shaft; a plurality of keys correspond-
ing tosaid characters, respectively; and con-
necting meansbetween said keysand the rock-
shaft for oscillating the latterin different aves.

52. In an image-forming mechanism, the
combination, with image-forming objects, of
object-locating means forshifting said objects
one at a time to a working position between
the light-controller and the image-receiving
medium;animage-governinglight-controller;
and an image-receiving medium.

53. In an image-forming mechanism, the
combination, with image-forming objects, of
object-locating means forshiftingsaid objects
one at a time to a common locus between the
light-controller and the image-receiving me-
dium; animage-governinglight-controller op-
erable after each location of an object; and
an image-receiving medinm.

54, In an image-forming mechanism, the
combination, with image-forming objeects, of
object-locating means forshiftingsaid objects
one at a time to a common locus between the
light-controller and the image-receiving me-
diam; animage-governinglight-controllerop-
erative after each location of an object; an
image-receiving medinm; and feeding means
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operativeforfeeding said image-receiving me-
dium after each location of an object.

55. In an image-forming mechanism, the
combination, with double-case image-forming
objects the objects of each pair of which face
substantially in the same direction, of an im-
age- receiving medium; shifting means for
shifting one of said elements to either case
position; and an image-governing light-con-
troller.

56. In an image-forming mechanism, the
combination, with double-caseimage-forming
objects the objects of each pair of Which face
substantially in the same direction, of an im-
age - receiving medinm; shifting means for
shifting one of said elements to either case
position; animage-governinglight-controller;
and object-selecting means cobperative with
said shifting means.

57. In an image-forming mechanism, the
combinatien, with double-case image-forming
objects the objects of each pair of which face
substantially in the same direction, of an
image - receiving medium; object - selecting
means; object-shifting means for shifting a
selected object to either case position; and
an image-governing light-controller.

58, In a photoprinting mechanism, the
combination, with an image-governing light-
controller, of a plurality of image-forming
characters; a holder for a sensitized printing
medium; and character selecting and locat-
ing means for locating a selected characler
beuweeu the light-controller and tue printing
medium.

59. Inaphotoprinting mechanisin, the com-
bination, with an image-governing light-con-
troller, of a holder for a sensitized printing
me&mm, a carrier movable between the light-
controller and the printing medium and hav
ing image-forming characters; and character-
sblecbmg means for shifting said carrier to
bring a selected character into working posi-
tion.

60. In an image-forming mechanism, the
combination, with image-forming objects lo-
catable inworking position between the light-
controller and the image-receiving medium,
of object-selecting means; akey-operatedim-
age-governing light-controller codperative
with said object-selecting means; and an im-
age-recelving medium..

61. In an image-forming mechanism, the
combination, with image-forming objects lo-

5 catable in working position between the light-

controller and the image-receiving medlum,
of object-selecting means; an image-govern-
ing light-controller governed directly by the
object-selecting means; and an image-receiv-
ing medinm. .
62. Tn an image-forming mechanism, the
combination, with image-forming objects lo-
catable in working g position between the shut-
ter and the image-receiving medium, of ob-
ject-selecting means; alight-controlling shut-
ter; a key-operatedshutter-actuator; andan
image-receiving medium.

63. In an image-forming mechanism, the
combination, with image-forming objects, of
object-selecting means; a light-controlling
shutter; and a key-operated by -pass shutter-
actuator.

G4. In an image-forming mechanism, the
combination, with image-forming objects, of
object-selecting means; a self-closing light-
controlling shutter; and a key-operatedshut-
ter-opening actuator.

65. In an image-forming mechanism, the
combination, with image-forming objects, of
object-selecting means; a self-closing light-
controlling shutter; and a key-operated by-
pass shutter-opening actuator unconnected
with said shutter.

66. In an image-forming mechanism, the
combination, with image-foriming objects, of
key-operated object-locating means operative
on the depression of a key; alight-controlling
shutter; and a shutter-opening actuator op-
erative on the rising of said key.

67. In an image-forming mechanism, the
combination, with an image-governing light-
controller and with an image-receiving me-
dium, of image-forming oljgects loea {(Lble in
wor kmg position bctween the light-controller
and the image-receiving medium; key-opera-
ted object locating and holding means opera-
tive on the depression of a key; and auto-
matic object-releasing meauns.

68. In an image-forming mechanism, the
combination, with an image-governing light-
controller and with an image-receiving
dium, of image-forming objects locatable in
working position between the light-controller
and the image-receiving medinm; key-opera-
ted object locating and holding means opera-
tive on the depression of a Le3, and auto-
maticobject-releasing means operative on the
rising of said key.

69. In an image-forming medmmsm the
combination, with a 1110\'%1)10 carrier lmvmg
a plurality of image-forming characters, of
key-operated carrier-actuating rmeans for ac-
tuating said earrier to bring a selected char-
acter into working position; a rack movable
in unison with said carriev; a locking-pawl
cobperative with said rack and controlled by
the depression of akey; and releasing means
for said pawl.

70. In an image-forming mechenism, the
combination, with image- foumng objects lo-
catable in working position between the shut-
ter and the image-receiving medium, of key-
operated object 1oeating and holding means
operable on the depression of a key; 5 a light-
controlling shutter; an image-receiving me-
dium; and a shutter-ocpening actuator and
object-releasing means, both operative on the
rising of said key. »

71. In an image-forming mechanism, the
combination, with image-forming objects lo-
catable in WmLmO position between the shut-
ter and the image-receiving medinm, of keoy-

operated object locating and holding means
operable on the depression of a key; a light-

me--
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controlling shutter; an image-receiving me-
dium; and a shutter-opening actuator and
object-releasing means successively opera-
tive in the order named on the rising of said
key.

72. Inaphotoprinting mechanism,the com-
bination, with image-forming characters lo-
catable in working position between the shut-
ter and the image-receiving medium, of keys
controlling the operation of said characters;
a light-controlling shutter operative by said
keys; a holder for a sensitized image-receiv-
ing mediam; and holder-feeding mechanism
operative by said keys.

73. Inaphotoprinting mechanism, the com-
bination, with image-forming characters lo-
catable in working position between the shut-
ter and the image-receiving medium, of keys
controlling the operation of said characters;
a light-controlling shutter operative by said
keys; a holder for a sensitized image-receiv-
ing medium; holder-feeding mechanism op-
erative by said keys; line-spacing mechanism
for said holder; and a separate key for oper-
ating said line-spacing mechanism,.

74. In aphotoprinting mechanism, the com-
bination, with image-forming characters lo-
catable in working position between the shut-
ter and the image-receiving medium, of keys
controlling the operation of said characters;
a light-controlling shutter operative by said
keys; a shiftable carriage; carriage-feeding
mechanism operative by said keys; a holder
supported on the carriage for movement trans-
versely to that of the latter and adapted to
carry a sensitized image-receiving medium;
and line-spacing mechanism for said holder.

75. In aphotoprinting mechanism, the com-
bination, with image-forming characters lo-
catable in working position between the shut-
ter and the image-receiving medium, of keys
controlling the operation of said characters;

i3

a light-controlling shutter operative by said
keys; a shiftable carriage; carriage-feeding
mechanism operative by said keys; a holder
supported on the carriage for movement trans-
versely to that of the latter and adapted to
carry a sensitized image-receiving medinm;
line-spacing mechanism embodying a pawl
and a rack for actuating said holder; and a
separate key for operating said line-spacing
mechanism.

76. In aphotoprinting mechanism, the com-
bination, with double - case image - forming
characters the characters of each pair of
which face substantially in the same direction,
of keys controlling the operation of said char-
acters; a light-controlling shutter operative
by said keys; a holderfor a sensitized image-
receiving medium; holder-feeding mechan-
ism operative by said keys; shifting mech-
anism controlling the selection of either one
of a pair of double-case characters; and a
separateé case-key for operating said shifting
mechanism.

77. In aphotoprinting mechanism, the com-
bination, with double-case image - forming
characters the characters of each pair of
which facesubstantially in the same direction,
of keys controlling the operation of said char-
acters; a light-controlling shutter operative
by said keys; a holder for a sensitized image-
receiving medium; holder-feeding mechan-
ism operative by said keys; line-spacing
mechanism for said holder; shifting mechan-
ism controlling the selection of either one of
a pair of double-case characters; and sepas-
rate line-spacing and case keys for operating
said line-spacing and shifting mechanisms.

FRANCIS H. RICHARDS.
Witnesses:
E. N. CHASE,
JOHN O. SEIFRRT.
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