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UNITED STATES PATENT OFFICE 
2,414,938 

PHOTOGRAPHIC REPRODUCTION PROCESS 
ANE) APPARATUS 

Victor C. Ernst, Independence, Ohio, assignor to 
The Fulton Tone Process Company, Cleveland, 
Ohio, a corporation of Ohio 
Application March 6, 1944, Serial No. 525,178 

(C. 95-5) 10. Claims. 
1. 

The present invention, relating as indicated to 
a photographic reproduction process and appa 
ratus, has more particular reference to the art of 
photographically transforming continuous tone 
images or 'copy' into an interrupted tone or 
“half-tone' object. My invention is Well adapted 
to the preparation of printing plates in Several 
types of printing processes such as the photo 
lithographic, photoengraving, photograVure and 
photogelatin processes. 

In the half-tone reproduction process, the con 
tinuous tone of an image, which may be a photo 
graph, a drawing, or a line copy, is broken up, 
by means of a half-tone screen, into a system of 
dots which form the high lights, middle tones 
and shadows on the reproduced object. As a 
medium for breaking up the continuous tone into 
a half-tone, in the transmission of light from 
the object Which is to be reproduced to the Sen 
sitized Surface upon. Which the image is to be 
imposed, my invention preferably utilizes the 
lenticular screen of my prior U. S. Patent No. 
1,887,872. The faithfulness of reproduction of 
such a process is primarily dependent upon the 
extent of the tonal scale of the number and pat 
tern of the individual dots which go to make Up 
the Warious high lights, middle tones and Shad 
OWS. Since the intensity of any given dot repro 
duced upon the sensitized image-receiving plate 
is in turn dependent upon the intensity of the 
light Source whose rays are transmitted to the 
Sensitized plate, it is important that uniform 
light Source intensity be maintained, particu 
larly Where a multiple light point pattern is em 
ployed as the light source, as in the case of my : 
present invention. 
The general object and nature of my invention, 

therefore, is to provide a photographic reproduc 
tion process of the nature above-indicated where 
by an enlarged tonal scale, i. e., an increased 
gradation of half-tone dot patterns can be repro 
duced through the medium of the lenticular 
Screen, and wherein a uniform intensity of mul 
tiple light point patterns is maintained. 
Another object of my invention is to provide a 

reproduction apparatus wherein a single source 
of light is employed together with means for 
masking such single source into a multiple light 
point pattern, whereby the intensity of any given 
light point is no greater than any other, and ; 
all light points are in turn dependent for their 
intensity upon that of the original, single source. 

Still another object of my invention is to pro 
Wide an apparatus wherein the change from one 
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may be quickly and easily accommodated by the 
Operator. 
Another object of the invention is to provide a 

removable member having a series of perforations 
therein forming light point patterns, Which men 
ber can be conveniently replaced by an equivalent 
member having different patterns of perforations 
therein. 
To the accomplishment of the foregoing and 

related ends, said invention, then, consists of 
the means hereinafter fully described and par 
ticularly pointed out in the claims, the annexed 
drawings and the following description setting 
forth in detail certain means and one mode of 
carrying out the invention, such disclosed means 
and mode illustrating, however, but one of vari 
ous Ways in Which the principle of the invention 
may be used. 
In said annexed dra Wings: 
Fig. 1 is a diagrammatic view illustrating the 

principle of my invention; 
Fig. 2 is a plan view of a portion of lenticular 

screen employed in the practice of my invention; 
Fig. 3 is a sectional view taken upon line 3-3 

of Fig. 2; 
Fig. 4 is a front elevational view (partially 

broken away and partially in section) of the 
apparatus embodying my invention and adapted 
to perform the process thereof; 

Fig. 5 is a detailed, front elevational view of 
the light source canopy or platform of the ap 
paratus shown in Fig. 4; 

Fig. 6 is a top plan view of Fig. 5 With the re 
flector removed; 

Fig. 7 is an enlarged, detailed sectional view 
taken Substantially along line 7- of Fig. 5; and 

Fig. 8 is a detailed, plan view of the removable 
shutter disc, 
The process of my invention is best illustrated 

by reference to Fig. 1 where S represents a single 
Source of light, such as an incandescent light 
bulb, the light from which is masked by the 
opaque masking member M having a plurality 
of perforations therein, indicated at S1 and Sa 
which form a plurality of light points. The light 
rays from the light points S1 for example, are 
transmitted through the continuous tone object 
indicated at O, and thence through the lens I, 
of the lenticular screen to be focused upon the 
sensitized, image-receiving plate I. Thus, the 
light rays from the sources S1 will be transmitted 
to the sensitized plate to form the dots I, re 
Spectively, Such dots being in a pattern similar 
to that in which the light points S1 are arranged. 

nultiple light point Source pattern to another 55 For each individual lens L of the lenticular 
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Screen, a similar dot pattern will be reproduced 
On the sensitized plate. 
Aiso Shown in Fig. 1 is the light source So lo 

cated on tile opposite side of the masking mem 
ber M to that of the light source S. Light from 
the Source So is transmitted through the object O 
and the lens L, to form the single dot to on the 
image-receiving plate I. As will be subsequently 
pointed Out, the purpose of the light, source So 
is to produce a single dot pattern for high lights, 
as distinguished from the multiple dot patterns 
for the middle tones and high lights produced by 
the light sources S1 and S2. - 

Thus, where the continuous tone object to be 
reproduced is in the form of a photographic 
negative, the light from the points S1 is trans 
mitted through the object O, lens L to the sensi 
tized plate I and the latter exposed for a sufficient 
tiine to produce the basis of a middle tone of the 
dotS 1. Then, in order to produce a fuller grada 
tion of half-tone dots, light from the points S2 
is Similarly transmitted and the sensitized plate 
I exposed thereto, to produce the pattern of the 
dots I2, whereby the middle tone scale is further 
augmented and a basis for shadow values is re 
produced. A third exposure of the plate. I to yet 
a different light source pattern and preferably in 
the form of a single dot complements and en 
larges the tonal scale to reproduce high lights. 
Thus, this third exposure of the plate I in order 
to produce single dot high lights is accomplished 
by means of light rays transmitted from the sin 
gle light source So through the object O, lens 
I to the Sensitized plate I. It will also be appre 
ciated by those skilled in the art, that the above 
described process can be equally well adapted to 
the reproduction of a negative image from a 
photographic positive continuous tone plate or 
film, - - 

It will thus be seen that different dot patterns 
can be reproduced on the sensitized plate, the 
dots of each pattern being different in arrange 
ment with respect to the dot or dots of another 
pattern, and each individual lens of the lenticu 
lar screen reproducing these pattern groups. An 
extremely faithful half-tone reproduction is thus 
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4. 
in connection with Fig. l. Thus, for example, 
where there are 150 of the lenses 2 per inch in 
the lenticular Screen (corresponding to "150 
lines' per inch of the mechanical or iruled Screen), 
it is possible to reproduce upon the sensitized 
plate a multiple number of dots (viz.: four of the 
diots i and four of the dots Iz) per individual 
lens 2 of the enticular Screen, tiereby obtain 

• iig a highly flexible, or multiple toe effect, from 
One and the same lenticular screen. 
Now directing attention to Figs. 4-8, incl., the 

apparatus of my invention is seen to comprise the 
vertical supporting frame members , ii and 2 
which carry a horizontal table 3, located at con 
venient Waist height of the cperator. A vacuum 
frame 4 is mounted in the table 3 for holding 
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enabled to be made, since the number of indi 
vidual dots Which are transmitted through each 
individual lens are practically unlimited, and the 
gradation in tonal Scale from high lights to shad 
ows is indeed complete. Such gradation varies 
all the way from a single-dot for high lights to 
a multiple number of dots for each half-tone 
screen lens area, in the middle tones and shad 
ows. Although the individual dots Io, Li and I2 
are shown as being separate and distinct from 
each other in Fig. 1, for the purpose of con 
venience in illustration, it will be understood by 
those skilled in the art, that in actual reproduc 
tion practice, the adjacent dots will partially 
overlap or merge one with the other in the mid 
dle tone and shadow patterns. . 

It should also be appreciated by those skilled 
in the art that my above-described process is 
of particular advantage in the reproduction of 
copy in the color plate or color gravure print 
ing processes, wherein the different dot patterns 
can be utilized for reproducing different color 
value tones upon a series of sensitized plates. 
The structure of the lenticular Screen employed 

in the practice of my invention is illustrated in 
Figs. 2 and 3, and consists of a transparent sheet 

having a plurality of planoconvex lenses 2 
formed on its upper surface. Each one of the 
lenses 2 functions as the individual lens described 
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the enticular screen, continuous tone copy Ol' 
image and the sensitized plate. Mounted upon 
the top of the supporting frame is the light canopy 
platform i5, which extends horizontally parallel 
to the table i3 and merges into the Semi-circular 
portion 6. - 
The single light source, such as an incandes 

cent, bulb is is located at the center of the por 
tion 6. A circular groove or channel 8 is pro 
vided on the top of the platform 5 for reception 
of the flange 9 of the bowl shaped reflector 20. 

Radial siots, having tapered, or beveled Sides, 
are formed in the platform 5 and emanate from 
a center. which is in vertical alignment with the 
light source it. It will be noted that the shorter 
slots 2i are each of the same length and are 
each located at the same arcuate angle with 
respect to each other, viz., 90°, and that the same 
relationship maintains for the arcuate slots 22. 
An opaque masking member or shutter disc 25 

is mounted on the bottom of the platform 3 by 
means of the threaded bushing 25 bearing against 
the Washer, 27 and passing through a hole in the 
center of the disc 25. The disc 25 has a plurality 
of groups of holes or perforations a, b and C 
therethrough. By reference to Fig. 8, it will be 
seen that the holes a, for example, are equally 
radially spaced the distance R, from the center 
of the disc 25 and are equally arcuately Spaced, 
viz., 90°, from each other; that the groups of 
holes b and c are equally radially Spaced the dis 
tance R.' and R', respectively, from the center 
of the disc 25 and equally arcuately Spaced froin 
each other, but that each group is located on 
radial lines which are angularly offset from the 
radial lines of another group of holes. 
A bracket 28 is attached by means of the plate 

29 to the bottom of the disc 25. The bracket 
28 carries a spring loaded detent 30 which is 
adapted to engage in depressions in the metallic 
rin 34 fastened to the front edge of the platform 
5. These depressions are indicated at 3 and 32, 
and one is also located at the position of the de 
tent, 3 as shown in FigS. 5 and 6. 
These depressions are located at points 15 re 

moved from each other with respect to the center 
of the disc 25. Thus, when the detent 30 engages 
With the particular depression in the rim 34 as 
shown in Fig. 6, the holes b are in alignment 
with the radial slots 22, thus producing a multi 
ple light point pattern emanating from the disc 
25 which comprises the light passing through the 
slots 22 and the holes b. Similarly When the 
bracket 28 and disc 25 are moved to the posi 
tion where the detent 38 engages with the depres 
sions 3, thus aligning the slots 2 with the holes 
C, multiple light point patterns corresponding to 
that of the holes c are formed and transmitted 
from the single light source T. Movement of 
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the disc 25 to the position where detent 30 en 
gages depression 32 aligns slots 22 with holes ot, 
and transmits light according to the pattern of 
that particular group of holes. In each respective 
position, the light is masked with respect to the 
groups of holes a, b or c. other than the particu 
lar one group which at the time is in alignment 
With the radia Slots 2 or 22. 

It will thus be seen, that the operator can sin 
ply and quickly change from one light Source 
pattern to another by merely shifting the posi 
tion of the bracket 23. If different patterns or 
sizes of light Source holes are desired, another 
disc, Similar to the disc 25, can be easily put in 
place thereof, and by the simple expedient of un 
fastening the bushing 26. 
The bushing 26 also functions as a mounting 

Socket for the light bulb 35 which in turn func 
tions as the single light Source So, previously de 
scribed in connection with Fig. 1. A switch panel. 
is shown on the front face of the table 3 and con 
tains the electric switches 36, 3 and 38 for con 
Venient operation of the vacuum frame 4, and 
the lights and 35, respectively. 
Other modes of applying the principle of my 

invention inay be employed, instead of the One 
explained, change being made as regards the 
means and the steps herein disclosed, provided 
those stated by any of the following claims or 
their equivalent be employed. 

I therefore particularly point Cut and distinct 
ly claim as my invention: 

1. Photographic reproduction apparatus com 
prising a photographic plate supporting frame, 
a single light Source spaced from said frame, an 
Opaque member positioned between said light 
Source and said frame, a second opaque member 
Superimposed on said opaque member, both of 
said opaque members having a plurality of spaced 
Openings therein, and means for rotating said 
opaque members with respect to each other 
Whereby the openings therein are placed in align 
ment. 

2. Photographic reproduction apparatus com 
prising a photographic plate supporting frame, a 
Single light source spaced from said frame, an 
opaque wall member located between said light 
Source and Said frame, a plurality of radially po 
sitioned openings in said wall member emanating 
centrally outwardly from said light source, and 
a rotatable circular shutter member overlying 
Said Wall member, said shutter member having its 
cerater in alignment with said light source, and 
also having perforations adapted to register se 
lectively with said openings in said wall member 
at different rotative positions of said shutter 
member. 

3. Photographic reproduction apparatus com 
prising a photographic plate supporting frame, a 
Single light source spaced from said frame, an 
Opaque Wall member having a plurality of radial 
slots emanating centrally outwardly from said 
light Source, said wall member being located be 
tWeen said light source and said frame, and a ro 
tatable circular shutter member overlying said 
Wall member, said shutter member having a plu 
rality of groups of radially and arcuately spaced 
perforations, the perforations of one group being 
equally arcuately spaced with respect to each 
other and at the same arcuate angle as that of 
Said radial Openings but arcuately offset with re 
Spect to the perforations of another group, where 
by rotation of Said shutter member places said 
openings in alignment with different groups of 
Said perforations. 

5. 
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4. Photographic reproduction apparatus Com 

prising a photographic plate supporting frame, a 
single light source spaced from said frame, a bowl 
shaped reflector surrounding said light source on 
the side thereof Opposite to said frame, an opague 
wall enclosing said light Source Within said re 
flector and located on the side thereof toward Said 
frame, a movable opaque wall superimposed on 
said first-named wall, both of Said opaque walls 
having Spaced Openings therein, and means for 
rotating said opaque members with respect to 
each other whereby the openings therein are 
placed in alignment. 

5. Photographic reproduction apparatus com 
prising a photographic plate supporting table, a 
light supporting platform mounted above said 
table, a light source on the top and center of said 
platform, a plurality of radially extending slots 
in said platform emanating outwardly from said 
light Source, an opaque disc rotatably mounted 
against Said platform, the center of said disc be 
ing in alignment with the center of Said radial 
slots, said disc having a plurality of radially and 
arcuately spaced holes, and means accessible to 
the operator for rotating said disc to different po 
sitions, whereby different groups of said holes 
are noved into registry with said radial slots. 

6. Photographic reproduction apparatus com 
prising a photographic plate supporting table, a 
light supporting platform mounted above said 
table, a light source on the top and center of said 
platform, a plurality of radially extending slots 
in said platform emanating outwardly from said 
light source, an opaque disc rotatably mounted 
against said platform, the center of Said disc be 
ing in alignment with the center of Said radial 
slots, said disc having a plurality of radially and 
arcuately Spaced holes, means accessible to the 
Operator for rotating said disc to different posi 
tions, whereby different groups of said holes are 
noved into registry with said radial slots and a 
Second light source mounted below and centrally 
of said platform. 

7. Photographic reproduction apparatus com 
prising a photographic plate supporting table, a 
light Supporting platform mounted above said 
table, a light source mounted above and centrally 
of Said platform, a plurality of radially extend 
ing slots in Said platform emanating outwardly 
from Said light Source, an opaque disc rotatably 
In Ounted against said platform, the center of said 
disc being in alignment with the center of said 
radial slots, said disc having a plurality of radi 
ally and arcuately spaced holes, means accessible 
to the Operator for rotating said disc to different 
positions, whereby different groups of said holes 
are moved into registry with said radial slots, 
means for removably attaching said disc to said 
platform, and means for independently control 
ling both of said light sources. 

8. Photographic reproduction apparatus com 
prising a photographic plate supporting table, a 
light Supporting platform mounted above said 
table, a light source mounted above and cen 
trally of Said platform, a plurality of radially ex 
tending slots in said platform emanating out 
Wardly from Said light source, an opaque disc ro 
tatably mounted against said platform, the cen 
ter of Said disc being in alignment with the cen 
ter of Said radial slots, said disc having a plural 
ity of radially and arcuately spaced holes, means 
accessible to the operator for rotating said disc 
to different positions, whereby different groups 
of Said holes are moved into registry with said 

  



2,414,938 
7 

radial slots, and means for removably attaching 
Said disc to Said platform. 

9. Photographic reproduction apparatus com 
prising a photographic plate supporting table, a 
light Supporting platform mounted above said 
table, a light source mounted above and cen 
trally of said platform, a bowl shaped reflector 
on top of said platform and enclosing said light 
source, a plurality of radially extending slots in 
said platform emanating outwardly from said 
light source, an opaque disc rotatably mounted 
against the botton of said platform, the Center 
of said disc being in alignment with the center 
of said radial slots, said disc having a plurality 
of radially and arcuately Spaced holes, means ac 
cessible to the operator for rotating said disc to 
different positions whereby different groups of 
Said holes are moved into registry With said radial 
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8 
slots, a detent for holding said disc in selected. 
rotative position, and means for removably at 
taching said disc to said platform. 

10. The method of photographically trans 
forning a continuous tone object into an inter 
rupted tone image thereof on a light Sensitive 
plate with a single source of light and an inter 
posed half-tone screen, comprising acting upon 
the sensitive plate by the light projected through 
Such object, and Screen by masking the light from 
said source into a predetermined pattern of a 
plurality of dots, maintaining the Said light 
Source, object, screen and plate in unchanged 
position, and acting upon the light sensitive 
plate with the light projected through the ob 
ject and screen masked into a different pattern 
of dots. 

VICTOR, C. ERNST. 
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