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This invention relates to photographic com 
posing machines and is particularly directed to 
an improvement in the character-bearing and 
character-illuminating portions of such ma 
chines. 
The need for a machine by which text matter 

could be set photographically rather than by the 
casting of type and printing from type or by the 
use of typeWriters and analogous machines has 
long been felt. The recognition of this need is 
evidenced by numerous disclosures of proposed 
Inachines which were intended to produce directly 
by optical and photographic means lines or pages 
Of text material without the use of type or inks. 
Text material So composed can be reproduced by 
the methods of off-set printing or in other ways. 
The proposed machines for this purpose have 

been of many types, but so far as I am aware, 
none of them has ever reached the stage of com 
linercial exploitation, so that at the present there 
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is no available way of producing justified lines of 
type other than by manual type setting, the use 
Of type-casting machines, or use of special type 
Writers incorporating a justifying mechanism. 
It is Well recognized that text material of Satis 
factory appearance can only be produced by justi 
fying the lines and by varying the space allowed 
individual characters is accordance with the form 
Of the characters. Neither of these is accom 
plished in the ordinary typewriter and the type- : 
Writing machines which include justification have 
not produced results comparable with that ob 
tainable by the use of set or cast type. 
The System, of which the well-known Monotype 

machine is a part, provides justified lines of type 
through the provision of appropriate casting 
mechanism and the use of a separate keyboard 
machine by which a controlling tape is punched 
to control the selection of characters in the type 
Casting machine and the Spacing for justification : 
purposes. Although the Monotype machine is 
Complex and expensive, it is widely used and 
highly satisfactory, and therefore there are many 
advantages to an approach to the solution of 
photographic composing involving the use as far . 
as possible of the principles of the Monotype sys 
tem. This fact also has been recognized, as will 
be apparent from the disclosures in U. S. Patents 
No. 2,229,689 and 2,229,690 of Westover and U. S. 
Patent No. 2,383,961 of Elliott et al. 
ents propose phototypograph machines which do, 
in a large measure, utilize the mechanism of the 
Monotype machine or analogous mechanisms and 
which are adapted for control by the Monotype 
keyboard. w 

These pati- 5 

25 

2 
This invention is directed to an improved type 

matrix assembly and to novel means for center 
ing and illuminating the characters as they are 
projected onto the Sheet or film. It is contem 
plated that the invention may be employed in 
machines of the character of those disclosed in 
the above-mentioned patents and additionally 
that it may be utilized with appropriate optical 
and sensitive paper Supporting and advancing 
niechanisms as an attachment to Monotype cast 
ing machines. 
The principal objects of the invention are to 

improve phototypograph machines; to provide an 
improved character bearing matrix for such ma 
chines; and to improve the means for centering 
and illuminating the characters. 
Other objects and advantages, more or less 

ancillary in nature, and the preferred manner 
in which the objects are achieved will be apparent 
to those skilled in the art from the description 
herein of the preferred embodiment of the in 
Vention. 

Referring to the dra WingS: 
Fig. 1 is a plan View of the under-Surface of a 

matrix plate in accordance With the invention 
With certain partS broken away; 

Fig. 2 is an enlarged vertical section of a por 
tion of the matrix plate and centering pin on the 
plane indicated in Fig. 1; 

Fig. 3 is an elevation view, with certain parts 
in Section, certain parts being illustrated dia 
grammatically; and 

Fig. 4 is a detail. 
The matrix case, as illustrated in Fig. 1, con 

prises a square, relatively heavy matrix plate 11, 
preferably a bronze casting, which may be of the 
Sane dimensions and proportions as the matrix 
case of the Monotype machine. The matrix case 
is formed with two arms 2 and 3 extending 
therefrom, the outer ends of which are formed 
With heads 4, only one of which is illustrated. 
The heads 4 are formed with slots 6 on their 
underSurface so that the matrix case may be 
supported for movement along a horizontal axis 
on longitudinally extending Ways or tracks. 
These tracks form part of a member which may 
be shifted at right angles to the direction. On the 
tracks So that the matrix carrier may be noved 
in either of two directions at right angles to each 
other, which movement may be accomplished by 
means such as that now used in the Monotype 
machine and Which is generally described in 
the above-mentioned Elliott et al. patent. The 
matrix plate is designed to carry transparent 
matrices representing 225 characters in fifteen 
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rows and fifteen columns in accordance with the 
Monotype system, although, of course, different 
numbers of rows and columns could be employed. 
To this end the matrix plate is formed with 
fifteen rows and fifteen columns of shallow square 
recesses 2 in its underSurface, each receSS, aS 
shown most clearly in Fig. 2, being concentric 
with an hour-glass shaped bore through the 
matrix case comprised by a lower tapered bore 22 
and an upper tapered bore 23, the tapers meeting 
approximately at the median plane of the matrix 
plate. The bores 22 are filled substantially to 
the upper ends thereof by plugs 24 of a light 
transmitting material, preferably a plastic nate 
rial. Each recess 2 provides for a character 
bearing unit 26, shown also in Fig. 4, which is a 
Square of transparent or translucent material 
bearing a negative image of a character 27 Such, 
for example, as the letter Hillustrated in Fig. 4, 
on its lower Surface. The character bearing unit 
26 may be a small glass plate, or may be Celluloid 
or other plastic, and the lower surface is opaque 
except in the area representing the character, 
The character is preferably an exposed and de 
veloped image in any Suitable photographic emul 
Sion, although the character could be formed in 
Otheir Ways. 
The 225 spaces of the matrix case are provided 

with Suitable characters which may be arranged 
according to any convenient system to utilize the 
advantages of the Monotype system. The ar 
rangement usual to that system are preferred. 
It is unnecessary to go into the details of this ar 
rangement but it may be desirable to point out 
that its significant feature is that characters and 
spaces of a given width occupy certain portions of 
the area of the matrix carrier so that all the 
charactel's in a particular row are such as re 
quire the same spacing lengthwise of the line of 
composed matter. The important requirements 
insofar as the characters 27 and character units 
26 are concerned are that the characters be of 
accurate shape and size, that the background 
be Opa?tue or Substantially so, and that the char 
acters be accurately located. This last require 
ment involves both accurate location of the char 
acters on the units 26 and accurate location of 
the units in the matrix case, which may be ob 
tained by maintaining a minimum clearance be 
tween the units 26 and the recesses 2 for the 
units. These requirements are important because 
accurate alignment of the characters is essential 
to good appearance of the work composed. The 
character units 25 are retained in place and 
protected by a glass plate 3 which may be re 
tained on the natrix case by machine screws 32 
and is preferably disposed between flanges 33 of 
the matrix case which may extend below the glass 
if desired. A thin opaque sheet or mask 34 of 
paper or the like formed with apertures 36 over 
the characters may be disposed between the glass 
plate 8 and the character units and may be 
tacked to the plate 3 with cement. Alternatively, 
the mask may be a photographic deposit on the 
plate 3. 
As illustrated in Fig. 3, the characters are il 

luminated from above by a mechanism which 
Will be described, and images of the characters 
are projected onto a light-sensitive sheet indi 
cated Schematically at 4? in Fig. 3 by a lens 42, 
also iliustrated Schematically. The characters 
are illuminated by a light source illustrated 
Schematically as 43 mounted in or in communi 
cation with a cylinder 44 formed with a shoulder 
46 at its lower end and opening into a conical 
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4. 
hollow centering pin 47 which is dimensioned to 
enter the conical bores 23 in the upper Surface of 
the matrix carrier as illustrated most clearly in 
Fig. 2. The lower end of the centering pin 47 is 
open as indicated at 48 for the transmission of 
light to the characters. 
The details of the optical system are immaterial 

to the invention, but by Way of example, a Con 
densing lens 5 is shown retained at the bottom 
of the cylinder 44 by a threaded ring 52. This 
lens converges the light from the Source 43 
through the opening 48 from which it diverges 
to illuminate the characters 27. Light from the 
characters 2 is then projected to the receiver 
4 by the lens 42. The cylinder 44 must of course 
be raised to permit shifting from one character 
to another and this may be accomplished by a 
mechanism of the sort now used in the Mono 
type machine, which employs a centering pin in 
the same location as the centering pin 47. The 
cylinder 44 is accurately guided for vertical re 
ciprocation in ways (not shown) so that the lo 
cation of its axis is held constant. 

In the Operation of the machine, when the na 
trix case is shifted to present the desired charac 
ter below the light source the cylinder 44 is low 
ered, inserting the centering pin in the opening 
23 and thus definitely and positively locating the 
matrix case in the exact position to center the 
character accurately. When the character has 
been selected, located, and centered, its image 
is projected onto the sheet 4 f, which may be ac 
complished by a brief energization of the light 
Source or by a shutter Synchronized with the other 
operations of the machine. 
The particular means by which the matrix case 

is located may be those employed in the Mono 
type machine and are not material to the inven 
tion. Likewise the means by which the record 
receiving sheet 4 is noved in two dimensions to 
compose the characters on the sheet, or the light 
is deflected to achieve the same end, are not ma 
terial to this invention. The means by which this 
may be accomplished are well-known and refer 
ence may be made to the above-mentioned pat 
ents for examples of mechanisms which could be 
employed for this purpose. 
As will be seen from the foregoing description 

of the preferred embodiment of this invention, it 
is inherently characterized by the important ad 
Vantages of accurate centering of the characters 
by use of the centering pin 47, which, from the 
standpoint of its use as a centering pin, is analo 
gous to the pin noW used on Monotype machines 
and therefore embodies the advantages of this 
mechanism, which has already been proved to be 
entirely satisfactory as well as simple. The na 
trix carrier and character units poSSess the in 
herent advantage that characters may be changed 
freely since, if an odd or unusual character is 
necessary, it may be employed by removing the 
cover plate 3 and substituting it for some other 
character which is not required. Thus, with a 
relatively small number of character units a very 
wide range of possible characters and styles of 
type may be obtained. 
Many variations of structure within the Scope 

of the invention are possible, although the con 
struction described above is believed to be the 
most desirable. The light source need not be 
within the cylinder 44, since the light may be 
transmitted from the light into the cylinder. The 
centering pin may be offset from the optical axis 
of the machine, although this requires additional 
openings 23. A transparent centering pin is pos 
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Sible, but transparent materials of which I am 
aware are not of high strength. 

I claim: 
... In a phototypograph, the combination of a 

matrix plate comprising a body member having a 
top side and a bottom side, an array of Spaced 
openings extending through the body from the 
top side to the :otton sige, the body of the matrix 
forming Wis O' the nings and each oper 
ing halvårig ta ered was to for a ComStricted 
cent'al portiori, aínd caracter bearing meanS 
associated with the lower Side of the body, each 
opening having a light modifying character ad 
jacent theretO, a centering lºin compriSing a 
member having a tapered lower portion for en 
gagement in the openings of the Inatrix plate 
to fix the position of the matrix, and an opening 
extending longitudinally through the pin mem 
ber, the openings through the pin and the body 
of the riatrix plate form. ng a path for the trans 
ission of light, a source of light associated with 

the pin, and neans associated With the pil for 
directing light fl'Orin the Source through the open 
ings in the pir) and tie ratrix Whereby the chair 
acters inhay be successively projected upon a light 
Sensitive mediul II in a predietermined order l'e- 
lationship. 

2. ApparatllS foi converting a record controlled 
type-casting machine into a phototypograph in 
cluding a matrix plate comprising a body men 
ber having a top side and a botton side, an 
array of spaced openings extending through the 
body from the top side to the bottorn side, the 
body of the matrix forming Wails for the open 
ings and each opening having tapered Walls to 
form a constricted central portion, and character 
bearing means aSSOciated With the lower side 
of the body, each opening having a light modi 
fying character adjacent thereto, and an insert 
of transparent light-guiding material for con 
ducting light from the constricted portion of the 
opening to the character, a centering pin com 
prising a member having a tapered lower portion 
for engagement in the openings of the matrix 
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plate to fix the position of the matrix, and an 
Opening extending longitudinally through the 
pin, the openings through the pin and the body 
of the matrix plate forming a path for the trans 
mission of light, a Source of light mounted in the 
Opening in the pir member, and a lens mounted 
in the opening in the pin member between the 
light Source and the end of the pin adjacent the 
matriX foi directing light from the Source 
through the openings whereby the characters 
may be successively projected upon a light sensi 
tive R&dium in a predetermined order relation 
Ship. 

3. Å natrix for a phototypograph comprising 
a body having a top side and a bottom side, 
an array of openings extending through the body 
from the top side to the bottom side, the body 
of the natitix forming continuous walls for 
the Openings, each wail being doubly frustro 
conical to form a cons ...icted central portion of 
the Opening between the sides, a recess in the 
botton Side of the body associated with each 
Opening and circumscribing the opening, a char 
acter plate fitted in each recess, the plate includ 
ing a light modifying portion forming a char 
acter to be reproduced, and means associated 
With the matrix body for retaining the character 
plates in position in the recess. 
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