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UNITED STATES PATENT OFFICE. 

FRANCIS II. RICHARDS, OF IIART FORD, CONNECTICUT. 

IMAGE - FORMING MECHANS V. 

SPECIFICATION forming part of Letters Patent No. 636,062, dated October 31, 1899. 
Application filed May 7, 1898, Serial No. 680,079. (No model.) 

To all, w/O77, it in Cty CO7 ce/'72: 
Beitlknown that I, FRANCIS H. RICHARDS, a 

citizen of the United States, residing at Hart 
ford, in the county of Hartford and State of 
Connecticut, have invented certain new and 
useful Improvementsin Image-Forming Mech 
anism, of which the following is a specifica 
tion. 
This invention relates to an image-forming 

mechanism, and more particularly to a photo 
printing mechanism for projecting images 
onto a suitable receiving medium and espe 
cially onto a sensitized plate or film, which 
may be developed afterward in any suitable 
Or usual manner. 

In the art of mechanical composition as 
heretofore practiced many methods have been 
employed for selectively setting up by ma 
Chinery type-matter or its equivalent to be 
printed afterward, either directly from the 
type, linotypes, or other devices set up by the 
machine or from Stereotype or similar plates 
formed from such set-up matter; but in all of 
these, so far as I am aware, the reproduction 
of printed matter from mechanically-com 
posed matter has been effected through the 
medium of such type, linotypes, or analogous 
devices, and no attempt has been made to ap 
ply mechanical composition directly to the 
art of photoprinting without the aid of pho 
tography; and it is the object of this inven 
tion to compose mechanically photoprinted 
as distinguished from photographed matter 
adapted for the production of printed impres 
sions in a manner analogous to mechanical 
composition by type-setting, linotyping, and 
similar methods. 
The chief object of this invention is to pro 

vide a mechanism by means of which objects 
may be successively or selectively brought to 
a working position between a source of light 
and an image-receiving medium and images 
thereof projected successively or selectively 
onto the receiving or sensitized medium in 
Such a manner as to produce either a transi 
tory image on a screeh or other non-record 
ing medium or a permanent record upon a 
sensitized plate or film, it being understood 
that the principal feature which distinguishes 
this invention from photoprinting and photo 
graphic apparatus heretofore used is the em 
ployment in a suitable apparatus or machine 

of means controlled by the operation of such 
apparatus or machine for locating in a Work 
ing position between the light and an image 
receiving medium one or more of a plurality 
or multiplicity of objects to the exclusion of 
the other or others. 
So far as I am aware no image-forming or 

photoprinting mechanism has been devised 
heretofore in which by the operation of the 
mechanism image-forming objects could be 
brought successively or selectively into Work 
ing position at one side of a Source of light 
and the images thereof projected successively 
or selectively onto a suitable receiving or sen 
sitized medium at that side of the light op 
posite the positioned object, and hence I con 
sider within the scope of my invention any 
mechanism or apparatus of this type in which 
by the operation of the mechanism image 
forming objects may be selectively brought 
into position for use and the images thereof 
projected onto a suitable receiving or print 
ing medium, between which and the light, the 
object is positioned. 
The most important practical use of a mech 

anism capable of operation in the manner 
herein before described is for locating and 
printing selectively on a sensitized medium 
the images of the characters ordinarily em 
ployed in typographic composition, and the 
mechanism in which this invention is en 
bodied will preferably be one having a plu 
'ality of characters-such as the usual let 
ters, numbers, and other devices common to 
typography—all of which may be represented 
by objects or negatives through or around 
which light may pass to project upon the Sen 
sitized surface of the image - recording me 
dium the images of such objects, either singly 
as they may be selected and brought to work 
ing position or in groups of any desired num 
ber. Usually these objects or negatives rep 
resenting the characters referred to will form 
part of the operating devices of the apparatus, 
and such objects will ordinarily be brought 
to a working position one after another and 
the image of each projected and recorded 
upon the sensitized receiving medium as soon 
as the object is positioned, such object being 
shifted out of the way when it is photopriated 
in order to permit the location of the next 
succeeding selected object or negative. 
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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 construc 
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 a 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 object to be printed is so 
disposed relatively to the light as to consti 
tute a negative, and hence the image ploto 
priated on the prepared surface is also a 
negative. This feature of the ordinary photo 
printing-machine is retained in the mechan 
ism illustrated herein, and each object ol 
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 
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from lithographic stones, Zincographic plates, 
&C. Fience by the manipulation of the keys 
of a suitable keyboard in substantially the 
same in an her that an ordinary type-writer is 
Operated the in atter to be photoprinted may 
be set up Ol' composed letter by letter, and 
hence Word by word, by the striking of the 
selected keys and character's photoprinted on 
the Sensitized medium one by one or group 
by group in proper ordel' and spaced in such 
a manner as inay be determined by the opera 
tion of the mechainism for shifting one or 
more of the main three coöperating parts 
viz., the negative, the sensitized medium, and 
a Suitable in age-governing light-controller 
relatively to the other or others to permit the 
photopriating of successive character's at suc 
cessive points on the sensitized medium. 
As it is of the utmost importance that light 

shall be excluded from all parts of the sen 
sitized plotoprinting - surface, except that 
which is to receive the image of a properly 
located chai'acter or negative, some suitable 
light-controlling means imust be employed for 
shutting out the light from the sensitized sui'- 
face except at the time when the image of a 
character' or negative is to be photoprinted. 
Any suitable image-governing light-control 
ler may be employed for this purpose, but I 
prefer to inlake tuse of a shuttei' substantially 
similar to the shutters of photographic cam 

eras and controlling an inclosed space form 
ing substantially a camera obscura, 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. 
It is 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 both 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 
duced or turned on intermittently is immate 
rial. 
Idee in it advantageous to inclose the Whole 

sensitized plate Ol' film in a darkened cham 
ber and to admit light past the shuttei' all (l 
confine the light-beam to the area of the ob 
ject exposed at each operation of photoplint 
ing a single character' or group of characters 
on such surface. The light by which the pho 
toprinting is effected may be derived from any 
suitable source and will usually be directed 
through an inclosed space confined, 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 photoplinted 
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 
dium 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 soul'ce of 
light at One side of such object and photo 
printed either as a liegative 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-fol'Inning objects are governed by object 
Selecting means of any kind, whether the ol)- 
jects are selected individually or in groups, 
and in which the projection of the iimages of 
such objects is determined by means of all 
image-governing light-controller or light-coll 
trolling medium between which and the 'e- 
ceiving medium the objects are located; but 
as a mechanism embodying these elements 
alone is only operative for projecting object 
delineating images onto a receiving edit in, 
such as a screen, the combination does not 
constitute a complete photoplinting-machine, 
as in the lattel a sensitized image-receiving 
linediu in must be supported to coöpeate with 
the elements previously mentioned. 

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

Figure 1 is a plan, partly in Section, of an 
image-forming or photoprinting mechanism, 
illustrating the preferred embodiment of my 
invention. Fig. 2 is a front elevation of the 
same with a portion of the casing removed. 
Fig. 3 is a side elevation of the same, also 
with parts broken away. Fig. 4 is a rear ele 
vation illustrating the carriage and the holder 
for the sensitized image-receiving medium or 
plate. Figs. 5 and 6 are enlarged sectional 
side elevations of the shutter-actuating de 
vices and other principal details and illus 
trate the operating parts in different posi 
tions. Figs. 7 and 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. 9 is 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 effective stroke than the key illus 
trated in Fig. 10. Fig. 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 shutter is 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. Fig. 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. 17 is 
a side elevation of the same, 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-selecting means 
and the projection of the images of these ob 
jects onto an image-receiving medium per 
mitted by a proper light-controller, between 
which and such receiving medium the ob 
jectS are positioned. 
When the invention is embodied in a photo 

M 

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 have illustrated 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. Here 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 v', Fig. 16; but it 
should be understood, of course, that the por 
tion of the casing C which is in advance of 
the rear side of the mechanism will so in 
close the 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 construction, but in this instance is sub 
stantially an elbow-tube of the type indi 
cated by T, and may have a funnel-shaped 
member, as t, 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 tubet passes through 

the forward wall of the casing C in the con 
struction illustrated and in connection with 
Said casing may Serve as the means for Sup 
porting the several operative devices which 
constitute the essential elements of the in 
age - forming mechanism. These elements 
have been herein before enumerated, and one 
of then 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 c, and the objects or charac 
ter's 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 common 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 

printing mechanism, I may employ also in either one of any selected pair of double-case 
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character's Ol' objects to the pl’Opel position 
for projecting an image of the selected ob 
ject. in this case the carrier c is prefe 
ably Segmental or airc-shaped and is mounted 
for Oscillation about a suitable axis, the cai'- 
lier being capable also of axial move:nent in 
order to shift from the upper to the lower 
case position, and Vice versa. Here the car 
lier C is Secured to a spindle or pin 3, Sup 
ported by a step-bearing 4, which may rise 
from the tube l, the upper end of said spin 
dle passing in this case through the upper 
side of the casing C and having fixed to its 
upper end a pointel' or indicator i, which 
imay be brought opposite any character on 
an arc-shaped indicating-scale i', preferably 
secured to the upper side of the casing. When 
this pointer i is swung around, the carrier C 
will nove with it, and the position of any 
character at the end of the funnel-sihaped 
tube l will be determined by blinging the in 
dicator opposite the corresponding charac 
tel' on the scale i', a suitable handle, such as 5, 
being provided usually for Operating the ill 
dicating-arm. 

in order to determine which one of a pair 
of double-case character's is to be projected 
and photoprinted, suitable shifting means 
should be provided for shifting the carrier (; 
a Nially. The means indicated inerein for this 
purpose may include a handle 6, secured to a 
shaft 7, Suitably mounted in bearings and 
having preferably a folked alm S Secured 
the 'eto, with antifiction-rollers 9 at the ends 
of the forks in position to engage the under 
side of the inenber 10 of the carrier c and 
raise said carrier bodily when the handle or 
leyer G is manipulated propelly. The nor 
imal position of the carrier will usually be the 
lower-case one, as indicated in Fig. 7, 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 to return it. 
After a character has leein located in its 

working position and it in as been determined 
by means of tie devices just described which 
case character is to have its image projected, 
it becomes necessary to permit light to pass 
through Ol'al'Ollind the negative in accordance 
with the character of the latter to effect, the 
projection of the image of the letter or other 
device and the photoprinting thereof. 

55 
Any suitable means may le employed for 

controlling the light radiated from the source 
i; but in this construction have illustrated 
a Substantially J-shaped frame, such as 8, 
pivoted to opposite sides of the tube t for os 
Cillation, the forward end of this frame coll 
trolling the Small end of the tube and con 
stituting the light - controlling in edium or 
shutter roper. A push-rod, such as 14, inay 
be secured to the forward end of this frame 
for depressing the shutter to expose a char'- 
acter Ol' negative to the light, and this light 
controller inlay also be reactive to its normal 
position, a spring 12 being employed in this 

636,062 

case for l'eturning it quickly when the push 
iod 14 is 'eleased. 

It will be noticed that the effective portion 
of the light-controller, and therefore the light 
controller propel', is located between the end 
of the light-directing tube land a chai'acter 
the image of which is to be projected and 
printed and that both the light-controller and 
the character are betweel the tube and the 
image-receiving in edit in or sensitized plate. 
The image-receiving in edii in will be usually 

a sensitized plate or film, and this sensitized 
medium and, the other parts just (lescribed 
will be so supported and operable relatively 
to one anothel' that character's may be photo 
printed successively on different or successive 
portions of the sensitized surface. Prefer 
ably this image - receiving or photoprinting 
medium will be shift able l'elatively to the 
Other parts of the lechalism and especially 
relatively to the end of the tube f, said sen 
sitized medium being calitied ordinarily by : 
holder capable of being fed intermittently 
step by step after each opening of the shut 
tel' in order to bring successive points in the 
same line across the plate into inting posi 
tion successively. 

Aftel a line has been finished on the re 
ceiving median Ol' plate by the printing of 
successive character's in this nailhel Such re 
ceiving medium sould le shifted to bring a 
new line o' transverse portion thereof into 
position to be corn'espondingly Opel' tetl upon, 
and hence in connection with the feeding 
in echanisin) for spacing the character's in a 
line it is advantageous to employ line-spac 
ing in eans for shifting the late or fill to 
separate the lines of the photo printed mattel' 
frolm Oile allotile?'. 

in the mechanish shown in Figs. JG and 17 
I have illustrated at a holder for a plate or 
film, this holder being slipported in the pres 
ent case for vertical movement on a carriage 
or slide, such as ), Supported to have a step 
by-step feed novelinent to bring successive 
portions in the same transverse segment of 
the sensitized surface into printing position 
successively. This calliage or slide D may 
be mounted to slide on a pair of rods 20 and 
21, fixedly supported in any suitable nanner, 
and the late-holder may in tui') have one 
or more guide-l'ods, such as the pair of pai'allel 
rods 22 and 23, disposed it right singles to 
the rods 20 and 21 and working in parallel 
bores in the carriage is to permit, the plate 
holder to shift both vertically and horizon 
tally to space the character;3 in the lines and 
to space lines of :)lattei' on the sensitized sui 
face. Ie)'e make use of any suitable de 
vices for imparting these two shifting nove 
ments to the plate-holde'. in this case a 
feed-screw 25 passes through a fixed nut 20 
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 
Screw to turn the latter. I this instance it 

| is assumed that the pitch of the screw 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 this instance I have illustrated a rack-and 
pinion lifting device operated by a pawl and 
ratchet 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 construction to a spindle 31, suitably 
supported in bearings, and meshes with rack 
teeth 32, disposed vertically on the plate-holder 
H. A ratchet-wheel 33 may also be secured 
to this spindle and intermittently 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 
the ratchet-wheel in 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 special 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 i and then select 
whichever case characterit is desired to print, 
after which the shutter 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. 1 to 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 being 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 or negatives in this case being 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 types 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 this carrier may 
be shifted in paths of different lengths to 
bring the selected characters to a printing 
point. In the preferred construction this ca'- 
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 arcs in accordance 
with the location of the character to be print 
ed. In this case the characters are mounted 
on a carrier substantially similar to that here 
in before described with reference to Figs. 16 
and 17, and this carrier is designated by c'. 
The construction of this carrier is clearly 
shown in Figs. 1, 5, and (3, from which it will 
be seen that an arc-shaped carrying-plate 50 
is secured to radial arms, such as 10', prefel 
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-pins 4' and 4'', the upper of which 
may be carried by a bracket 53, rising from 
a funnel-shaped tube, such as t, similar to 
that hereinbefore described, while the lower 
pivot is supported by said tube in the coll 
struction shown. 
The carrier c' may be oscillated in any suit 

able manner; but I prefer to secure to the 
spindle 3' 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 i' 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 bear 
ing 57, 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 t'. In the present case this 
rock-shaft has a plurality of rock-arms 56" 
projecting there from 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 5S 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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(30, fixed inside of the framework of the key- rier c' to properly locate the selected char'- 
board, which frame is designated in a gelneral 
way by F. The connections between the key 
levers 5' and the rock-arms 56" may be of any 
suitable type, but are preferably plain Con 
necting-rods, such as 61 (see Fig. 3,) prefer 
ably having at their lower ends turnbuckles, 
such as 62, 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 
levers may 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 t'. This will be obvious by 
referring more particularly to Figs. 10 and 11, 
in the former of which one of the key-level's 
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 dotted 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 greatel' 
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 the effective stroke of the corresponding 
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 Fig. 3, and it will be seen that 
in the construction shown therein each of 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 
Ol' 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 neare' to such lower end 
Wall the ineffective stroke Will be less and 
the effective stroke may be greater than in 
the former instance. 
Of course it should be understood that the 

particular details of construction of the con 
lections between the key-level's and the coin 
necting-rods are immaterial So long as Such 
connecting-rods are movable by the key-le 
vers in paths of different lengths, each corre 

acter controlled by the key depressed. 
Such a combination of devices as that just 

described constitutes a differentially-lnovable 
object-selecting mechanisin capable of Opera 
tion1 in Such a manner as to Select and locate 
in the Working position at the small eln(l of 
the tube t any desired character regardless 
of its position on its Supporting-carrier. 
As it is apparent that the object-carriel' 

should be returned to its normal position after 
each depression and 'elease of a key that Op 
erates it, I prefer to employ Some Suitable 
means for 'endering the carrier reactive 
such, for example, as a Spring (34, coiled arould 
the rock-shaft 56 and in this instance coln 
nected at one of its ends to such shaft and at 
its other end to a fixed portion of the franc 
work, such as the bracket 57. (See Figs. 1, 
5, and 6.) 
Although, Of course, a single-case key-ope'- 

ated mechanism could be employed to ad 
vantage, I deem it desirable to make use of 
a double-case mechanism) so operable as to 
permit the location of either one of any pair 
of double-case characters in the proper Work 
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 othel' in SubStalntially 
the same mannel' as the shifting Operation is 
accomplished in type-writing machines. Iie'e, 
however, deem it desirable to So shift the cal'- 
rier on which objects Ol' negativeSal'e in Olinted 
as to bring either the upper-case or the lower 
case character to a working position common 
to both of them. Ience in this embodiment, 
of my invention illustrated in the drawings 
of this application the oscillatory carrier C.' 
is shiftable axially and preferably in a Verti 
cal direction on the spindle 3', Suitable shift 
ing mechanism being employed for this pull 
pose. As it is customaly 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, lowever, I prefer to provide 
two shifting-keys or key-levers, one at each 
side of the keyboard, in Order that the Opel'- 
ator may effect the shift movement. With a fill 
ger of either hand, and these two shift-keys 
(indicated herein by 65) may be secured to 
connecting-rods, such as (36, (see Figs. 2 and 
3,) which may be secured to rock-arms, such 
as 67, carried by a rock-shaft (37, journaled 
in suitable bearings and of Substantially the 
same length as the l'Ock-shaft 5 (5. 
A coiled spring, such as (3S, similar to that 

shown at 64 will be employed for returning 
the case-keys to their normal positions, which, 
it will be noticed, is the lower-case One, both 
of the case-keys being, as marked in the draw. 

sponding to the area to be traversed by the car- ings, “upper-case ones. (See Fig. 1.) At 
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its extreme inner end, 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 turn to a rock-arm 70', 
secured to a short shaft 70, mounted in bear 
ings on the upper side of the tubet and hav 
ing a projecting arm or lever 70', carrying at 
its end an antifriction-roll 71, working in con 
tact with the under side of the member 10' of 
the carrier c' 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 c' will be elevated by the 
intermediate shifting mechanism to the up 
per-case position to bring a character in the 
lower row of the carrier into working position 
at the small end of the tube t. 
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 72, surrounding the 
sleeve 52 and the spindle 3' and working be 
tween the under side 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 employ 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 c', 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 descrip 
tion of the light - controlling medium with 
which it coöperates. 

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 reflector 7' 
at the elbow and the funnel-shaped tube l', 
herein before described. 
In the construction illustrated the rear end 

of the tube t 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 
medium which is to be uncovered at a single 
exposure. Within the tube t' I may locate 
the principal member of the light-controller, 

this being in the present case a shutter, which 
may be of the type indicated herein by S'. 
(See Figs. 1, 5, and 6.) This light-control 
ling member is preferably a swinging shutter 
secured to a short rock-shaft, such as 76, 
journaled in the rear end of the tube t, said 
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 controlled by the various keys 
of the keyboard. Any suitable operating 
connections may be employed between these 
parts; but I prefer to actuate the shutter from 
a universal bar-such, for example, as that 
shown at U, (see Figs. 3 and 10,) this being 
Substantially of the usual construction and 
operated on each depression of a character 
key 5'. 
In the construction 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 7S', 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 l', respectively. (See Fig. 1.) 
This rock-shaft, 7S has a long arm or lever 7S' 
secured thereto, and in this instance said level 
carries at its outer end the member which 
serves directly as the actuator for the 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 the latter, 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 coacting portion of the 
tappet-arm 76'. 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 S0, on the lever-arm 78", and said 
arm may also have a Spring S1 for returning 
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 (3) by some suitable means-as, 
fol' instance, a spring S2, connected to a rock 
arm S3', secured to a rock-shaft 83, to which 
the universal bar U may be pivoted, the other 
end of this spring being attached to some 
part of the framework. (See Fig. 10.) 
When a key is depressed, the by-pass face 

14 of the actuator 14' will pass down over the 
coacting end of the tappet-arm 76' and after 
passing the same will assume the lower most 
position. (Shown in dotted lines in Fig. 5.) 
When a key is released, the actuator will 

rise and the working face l4 thereof will en 
gage the under side of the coacting member 
of the tappet-arm and shift the shutter, as 
shown in Fig. (3, 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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to its closed position by gravity, or it may 
be positively aciliated, if desired. 
A perforated disk S5, of felt or other mate 

rial, lay be interposed between the shutter 
and the end wall 75 of the tube i' 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 t 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-coll 
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 l'Oper 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. 
Ience the Operation of the shutter mechan 
isln is entirely automatic after a character or 
negative has been located and is dependent 
upon and will not occur until the release of 
the key corresponding to such character. 
As hereinbefore stated, it is desirable that 

the shuttei' - actuating mechanism and the 
means for releasing the locking - pawl 74 
should coöpei'ate with each other, and in the 
construction illustrated in the drawings the 
palitS al'e SO Organized and the movements 
thereof are so timed that this holding or lock 
ing pawl will be released automatically at the 
pl’Opel' in Onent, but will not be released un 
til the light-controller or shutter shall have 
closed, as otherwise the image to be photo 
printed on the receiving medium would ordi 
naily be spoiled by the movement of the 
negative. 

In the D'esent case the releasing means for 
the carrier-locking device or pawl is prefer 
ably an alm 7 S', secured to the lever-arm 
7S' and SO positioned and having a working 
face so shaped as to release the pawl 7-4 after 
the shitter shall have been released from its 
actuator and closed and during the last por 
tion of the upward movement of the lever 
arm 7 S' fion the lowermost position to the 
upperinost one. (Shown in Fig. G.) Hence 
the release of the carrie)' after it has been lo 
cated properly for the projection of an image 
is also dependent upon the prior operation of 
the Object, Selecting and locating means and 
the opening and ciosing of the shutter, all in 
tine ordel' named. 
While, as before mentioned, the feeding 

lmechanisian, by means of which a step-by-step 
feed in ovement, is obtained for permitting the 
characters to print successively on successive 
politions 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 mechanism, yet in the preferred con 
struction it is desirable to shift the image 

receiving ol' photoprinting medium step by 
step on the depression of the character'-keys. 
This feeding mechanish lay be of any proper 
type; but I deem it advaitageo is to inake 
use of a step-by-step 'tick-and-escapeinent 
mechanism. Somewhat sinnial' to lechanisms 
of this class embodied in type-writing mal 
chines. This ?eeding mechanish will there 
fore be operated to the best advantage from 
the universal ball hereinbefore described, and 
hence I have illustrated (see Figs. 3, 4, 9, 
and 10) a connecting-rod 90, pivoted to the 
uppe' end of the l'Ock-an) S3 and also con 
nected to an Oscillatory CScapement device, 
Silch as 26, embodying a pair of dogs of 
well-known constitctio1), Ole ?iNet alld the 
other preferably movable, which dogs coöp 
elate With latchet-teeth. Of a rack, Such as 
25, forming part of Ol' Secured to a carriage 
or slide, (designated in a general way by 
D',) on which calliage a holder for a plate, 
film, or other image-l'eceiving medium is Sup 
ported for movement relatively to the ca'- 
riage and is designated in a general way by 
II. This carriage and also the plate-holder 
may be Supported in Substantially the same 
intaine as has been herein before described 
with reference to Figs. LG and 17-that is to 
say, the carriage may be supported fol' hori. 
Zontal moveinent on a pair of horizontal 
guide-rods, such as 20' and 21", and the plate 
holdei may be guided in a Vertical direction 
by a pair of Vertical guide-l'Ods, such as 22' 
and 23, passing through parallel Veitical bores 
in the carriage D'. The two guide-rods 20' 
and 21 are Secured in a suitable manner to 
a fixed Innenber Ol' inleinbei's at the rear of 
the machine, (see Fig. 4.) while the rods 22' 
and 23' may be sectiled firmly to the body of 
the plate-holdei Ti". The supports on which 
the plate-holding devices a 'e callied may be 
Secured to the real side of a suitable parti 
tion or wall, such as W, while the keyboard 
and the major portion. Of the Casing C", in 
which the parts should be inclosed, will be 
located at the forwald side of such partition 
or waii. 
As the machine shown in the drawings is cle 

signed especially as a photoplinting mechain 
isn for pl’oducing a photoplinted legative Ol). 
a sensitized surface, the direction of feed of the 
carriage D'' is the revense of that which takes 
place ordinarily in type-writing machines 
that is to say, the movement of the carriage, 
with its plate-holder in this case, will be stel) 
by step from left to light. In Fig. 4. the man 
nel in which this feed Oweinent is obtained 
is shown cleanly. Iere the carriage may be 
normally under tension from ally suitable 
source of power, which in this case may in 
clude a coiled Spring and a driving-band of 
the lisual type, (indicated in a general Way 
by cl.) As the construction and operation of 
this driving mechanism are well known and 
are clearly shown in this view and ill Fig. I, 
a detailed description thereof is deemed un 
necessary. As the Several character - key's 
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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 plate into 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 coöperate. 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 to 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 the tube t', and pivotally con 
nected at its other end with a link 96, which 
may be directly connected to a fixed arm, 
such as 97, projecting from the frame of the 
carriage. 

It will be 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 
direction. 
By means of the handle 92, which is con 

veniently located for manipulation by the op 
erator, the carriage D' may be shifted lead 
ily in 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 
fore referred 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 usual 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 for spacing 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. I this line 
spacing key is designated by the word “Liner’ 
and controls a key-lever 105, connected to a 
short rod 106, pivoted at its upper end to a 
rock-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 
J.09", secured to a shaft 109, suitably jour 
naled in bearings at the rear of the machine. 

(See Figs. 1, 3, 4, 7, and S.) This cam-shaft 
may embody a calm the length of which will 
be at least as great as that of the maximum 
movement of the carriage D. This calm is 
designated by 109' and is clearly shown in 
Figs. 4, 7, and S. It coöperates in this in 
stance with a toggle the two members of which 
are designated by 30' and 30' and both of 
which are yoke-shaped in Such a manner as 
to support at the knuckle of the toggle an 
antifliction-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 a spring, such as 114, 
while the upper member 30' is So shaped at 
its working end as to constitute a pawl, which 
may coact with a rack 32', forming part of 
the plate-holder II", and having ratchet-teeth 
inclined, so as to permit lifting of the rack 
by the pawl 30'. On each depression of the 
key-lever 105 the cam 09" will be shifted 
from the position shown in Fig. 7 to that illus 
trated in Fig. S 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 
ratchet-teeth the weight of the plate-holder 
will be sufficient to cause it to drop. This 
function 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 latter. 
The manner in which the image-receiving 

medium, which when the mechanism is used 
as a photoprinting-machine Inay 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 for Ward face of the 
plate-holder II" and securely held therein. 

In Figs. 12 to 15, inclusive, I have illus 
trated, on an enlarged scale and in detail, the 
construction of the preferred objects or nega 
tives for use with my photoprinting mechan 
ism. Iere these ObjectS or negatives, Which 
are indicated by O', are represented by disks 
having opaque surfaces, except at that pol 
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 land through 
the opening 75' is intended 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. Hence an exact and per 
fect image of the character or device will be 
projected upon the receiving medium and 
photoprinted on the latter if such medium is 
a Sensitized surface 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 closed is shown 
in Fig. 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 arc-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 negatives 
lnay 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 collodion or other sensitive 
Substance thereon, the opaque portions rep 
resenting the exposed portion of the film and 
the character the lineXposed portion. 
The operation of the photoprinting - ina 

chine shown in Figs. I to 15, inclusive, will 
be clearly understood from the foregoing de 
SCliption, 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 
propelly positioned in the plate-holder at the 
Zero Ol' Other point indicated on the scale, the 
character-keys will be struck one after an 
Other' by the Operator in the Saline manner as 
the keys of a type-Writer to forin words or 
Other combinations of devices from succes 
sively-Selected characters, the depression of 
a character-key effecting the oscillation of 
the carriei c' to the proper point for bringing 
the character controlled by such key into 
Working position. Thereupon the carrier will 
be locked in place by the pawl 74, and on the 
release of the key the light-controller or shut 
tier will be opened momentarily and light will 
shine thi'Olgh the character on the negative 
Onto the sensitized plate and photoplint 
thereon a negative of such charactel. As 
Soon as the Shuttei' is closed, which will be 
practically instantaneously, the pawl 74 will 
be released by the ai'in 78' and the character 
c' will 'ettirn to its normal position. Of 
course if the character struck should be an 
upper-case Oile Oile of the upper-case keys 
would be depressed and held down until the 
completion of the printing. On the rising of 
the chal'acter-key to its normal position the 
feed mechanism permits the carriage D' to 
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advance to the right a Space equal 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-beam and a new 
unexposed area is brought to the printing po 
sition. As Soon as a word Ol' Other combina 
tion of character's has been completed the 
space-key 100 will be struck in the usual 
manner to feed the carriage a step independ 
ently of the operation of a character-key, and 
no shifting of the carrier c' will take place at 
this time. 
On the completion of a line of photoplinted 

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 be 
ginning of the new line or to any other pre 
determined point. 
A machine constructed in accordance Witl 

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 medium 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 matte' is set up consti 
tute when properly developed by the Ordi 
nary methods a perfect substitute for the 
plates usually printed by the indirect proc 
eSSS. 

Having described my invention, I claim 
I. In an image - forming mechai) is in Con 

trolled in its operation by object-selecting 
means, the combination, with an image-gov 
elining light-controller and with an image-re 
ceiving medium, of image-forming objects lo 
catalole in Working position between the light 
controller and the image-l'eceiving medium; 
and object-selecting means. 

2. In an image - forming nechism con 
trolled in its operation y object-selecting 
means, the combination, with an illage-gOV 
elning light-controller and with an image-le 
ceiving medium, of image-forming Objects lo 
catable in working position between the light 
controller and the image-receiving medium; 
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 line 
(lium, of image-fol'inning objects locatable in 
Working position between the light-controller 
and the image-receiving medium; and key 
controlled object-selecting mechanism. 

4. In an image - forming mechanisin, the 
combination, with an image-goverling light 
controller and with an image-receiving lic 
dium, of image-forming objects locatable in 
Working position between the light-contil'Ollie' 
and the image-receiving linedium; and key 
controlled object selecting and locating nech 
aniSin. 

7 O 

75 

So 

90 

CO 

I O5 

O 

II5 

  



O 

35 

45 

55 

636,062 

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

6. In an image - forming mechanism, the 
combination, with a key - controlled image 
governing light-controller and with an 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 
atting 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 constructed 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 
projecting a corresponding 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-selecting means. 

10. In an image-forming mechanism con 
trolled in its operation by object-selecting 
In eans, 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 medium, an image-governing light-con 
trolling medium, and an image-receiving me 

, 

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, with an object-locating medium, 
an image-governing light-controlling medi 
lm, 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 ilmage, 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 object-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-controllei'; 
a holder for a sensitized image-receiving me 
dium; 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; an image 
governing light-controller; and a holder for 
a Sensitized image-l'eceiving 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 in age-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. In a photoprinting mechanism, the colm 
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 
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sitized printing medium; and means for shift 
ing one of said elements after each projection 
of an image. 

22. In a pihotoprinting mechanism con 
trolled in its operation by negative-selecting 
lmeans, the combination, with image-forming 
negatives each locatable in Working position 
between the light-controllei 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 
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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 holder in 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 
governing light-controller; a holdel for a sen 
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 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; feeding 
means operable for shifting said holder after 
each projection of an image; and line-spac 
ing means for said image-receiving medium. 

26. In an image-forming mechanism, the 
combination, with an object-locating medium, 
of an image-governing light-controlling me 
dium; a movement-controlling device com 
lmon 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 line 
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. 

2S. In an image-forming mechanism, the 
combination, With an object-locating medium, 
of an image-governing light-controlling me. 
dium; a shiftable image-receiving medium; 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-fol'ining mechanism, the 
combination, With an object-locating medium, 
of an image-governing light-controlling me 
dium; a shiftable image-receiving medium; 
feeding mechanism for the image-receiving 
medium; 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 in 
age-receiving media. 

30. In an image-forming in echanisin, the 
combination, with an image-forming object, 
of object-locating in eans, aid an in age-gov 
erning light-controller governed in its oper 
ation by and dependent fol' its in ovement 
upon the prior operation of said object-locat 
ing means. 

31. In an image-forming mechanism, the 
combination, with an image-forming object, 
of object-locating means; all image-gove'll 
ing light-controller governed in its opera 
tion by and dependent for its movement upon 
the prior operation of said object-locating 
means; and a shiftable image-receiving line 
dium also controlled by said object-locating 
lellS. 

32. In an image-fol'ning mecha) is im, the 
combination, with an image-govel'ining light 
controller, of an image - receiving medium 
shiftable in different directions; an image 
forming object locatable in Working position 
between the light-controller and the image 
receiving mediulin; and independently-oper 
able controlling devices governing, respec 
tively, said movements of the image-receiv 
ing medium. 

33. In an image-fol'ming mechanism, the 
combination, with an image-governing light 
controller', of an image - receiving mediulim 
shiftable in different directions; all inlage 
forming object locatable in Working position 
between the light-controller and the image 
receiving medium; and independent, key-op 
erated devices controlling, l'espectively, said 
movements of the image-receiving medium. 

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 be 
tween the light - controller and the plate 
holder; and means fol' actuating said plate 
holder in directions transverse relatively to 
each other. 

35. In an image-fol'inning mechanism, the 
combination, with an image-governing light 
controller, of a horizontally and Vertically 
shiftable plate-holder; an image-forming ob 
ject 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-fol'ning mechanisin, the 
combination, with image-forming objects lo 
catable in working position between the light 
controller and the image-receiving medium, 
of object-selecting means including :, plural 
ity of keys; an image-governing light-coll 
troller; and a shiftable image-receiving me 
dium controlled by each of said keys. 

37. In an image-forming mechanish), the 
combination, with image-forming objects lo 
catable in working position between the light 
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. 

88. 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 medium; 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 medium; 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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having a plurality of image-forming objects, 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 reciprocating 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 
arcs 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 

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

47. In an image-forming mechanism, the 
combination, with an axially-movable Oscil 
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 workingpo 
sition. 

4S. In an image-forming mechanism, the 
combination, with an axially-movable OScil 
latory carrier having double-case image-fol'in 
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 carrier having 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 characters, of an image-governing light 
controller; a plurality of keys, one for each 
double-case character; differentially-movable 
carrier-oscillating means controlled by said 
keys individually; and means for shifting said 
Barrier axially. 
51. In an image-forming mechanism, the 

combination, with an oscillatory carrier hav 
ing image-forming characters, of an image 

i governing light-controller; a carrier-oscillat 
ing rock-shaft; a plurality of keys correspond 
ing to said characters, respectively; and coin 
necting means between said keys and the rock 
shaft for oscillating the latterin different arcs. 

52. In an image-forming mechanism, the 
combination, with image-forming objects, of 
object-locating means for shifting said objects 
one at a time to a Working position between 
the light-controller and the image-receiving 
medium; animage-governing light-controllei'; 
and an image-receiving medium. 

53. In an image-forming mechanism, the 
combination, with image-forming objects, of 
object-locating means for shifting said objects 
one at a time to a common locus between the 
light-controller and the image-receiving me 
dium; an image-governing light-controller Op 
erable after each location of an object; and 
an image-receiving medium. 

54. In an image-forming mechanism, the 
combination, with image-forming objects, of 
object-locating means for shifting said objects 
one at a time to a common locus between the 
light-controller and the image-receiving me 
dium; an image-governing light-controller op 
erative after each location of an object; an 

ferent directions and having double-case im- image-receiving medium; and feeding means 
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operative for feeding 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 Salme direction, of an ill 
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-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; an image-governing light-controllei'; 
and object-selecting means coöperative with 
said shifting means. 

57. In an image - forming mechanislm, the 
combination, with double-case image-forming 
objects the objects of each pair of which face 
Substantially in the same direction, of an 
image - receiving mediuin; object - Selecting 
means; object-shifting lineans fol' shifting a 
Selected object to either case position; and 
an image-governing light-controller. 

5S. 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 character 
between the light-controller and the printing 
medium. 

59. In a photoprinting mechanisln, the coin 
bination, With an image-governing light-con 
troller, of a holder for a sensitized printing 
medium; a carrier movable between the light 
controller and the printing medium and hav 
ing image-forming characters; and character 
selecting 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 in working position between the light 
controller and the image-receiving medium, 
of object-selecting means; a key-operatedlim 
age-governing light - controller coöperative 
With Said object-selecting means; and an im 
age-receiving medium. 

61. In an illage-forning mechanism, the 
combination, With image-forming objects lo 
catable in Working position between the light 
controller and the image-receiving medium, 
of object-selecting means; an image-govern 
ing light-controller governed directly by the 
object-Selecting means; and an image-receiv 
ing medium. 

(32. In an image-forning mechanism, the 
combination, with image-forming objects lo 
catable in Working position between the shut 
tier and the image-l'eceiving medium, of ob 
ject-selecting means; a light-controlling shut 
ter; a key-operated shutter-actuator; and an 
image-receiving meditim, 

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 
aCtillatOl'. 

04. In an image-forming mechanisin, the 
combination, with image-forming objects, of 
Object-selecting means; a self-closing light 
controlling shutter; and a key-operated shut 
ter-Opening act (lator. 

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-forming objects, of 
key-Opelated object-locating means Operative 
on the depression of a key; a light-controlling 
shutter; and a shutter-opening actuator op 
erative on the rising of said key. 

(37. In an image-forming mechanism, the 
Combination, With an image-governing light 
controller and with an image-receiving mc 
dium, of image-forming objects locatable in 
Working position between the light-controller 
and the image-receiving medium; key-opera 
tied object locating and holding means opera 
tive on the depression of a key; and auto 
matic object-releasing means. 

68. In an image-forming mechanism, the 
combination, With an image-governing light 

dium, of image-forming objects locatable in 
Working position between 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 means operative on the 
rising of said key. 

69. In an image-forming mechanism, the 
combination, with a movable carrier having 
a plurality Of image-forming character's, of 
key-operated carrie1'-actuating means fol' ac 
tuating said carrier to bring a selected char'- 
acter into Working position; a rack movable 
in unison with said carrier'; a locking-pawl 
coöperative with said rack and controlled by 
the depression of a key; and releasing means 
for said pawl. 

70. In all image-forming mechanism, the 
combination, with image-forming objects lo 
catable in Working position between the shut 
tei' and the image-l'eceiving Inedium, of key. 
Operated object locating and holding means 
Operable on the depression of a key; a light 
controlling shutter; an image-receiving line 
dium; and a shutter-opening actuator and 
object-releasing m cans, both operative on the 
rising of said key. 

71. In an image-forming mechanism, tillo 
combination, with image-forming objects lo 
catable in Working position between the shut 
tier and the image-receiving medium, of key 
operated object locating and holding means 

| operable on the depression of a key; a light 

controller and with an image-receiving line 
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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. In a photoprinting 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; and holder-feeding mechanism 
operative by said keys. 

73. In a photoprinting 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 a photoprinting mechanism, the colm 
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 a photoprinting 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; 

is 

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; 
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 a photoprinting 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 holder for 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 
Separate case-key for operating said shifting 
mechanism. 

77. In a plotoprinting 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 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 sepa 
rate line-spacing and case keys for Operating 
said line-spacing and shifting mechanisms. 

FRANCIS H. RICHARDS, 
Witnesses: 

F. N. CHASE, 
JOHN O. SEIFERT. 
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