
2,682,463 
June 29, 1954 

METHOD AND MEANS FOR MULTIPLE IMAGE PRINTING IN MULTIPLE COLOR JOBS 

3 Sheets-Sheet 1 
Filed March 13, 1952 



2,682,463 H. OLSEN 
June 29, 1954 

METHOD AND MEANS FOR MULTIPLE IMAGE PRINTING IN MULTIPLE COLOR JOBS 

5 Sheets-Sheet 2 
Filed March 13, 1952 

INVENTOR. 
HARRY OLSEN 

BY 2 /é(n ' W 



June 29, 1954 H, OLSEN 2,682,463 
METHOD AND MEANS FOR MULTIPLE IMAGE PRINTING I_N MULTIPLE COLOR JOBS ' 

Filed March 13, 1952 
3 Sheets-Sheet 3 

mum 
TLBJJ R ‘Lil 
R R will 

$15-1 

Tl @ w F 
F 

m m w ?1 - 

INVENTOR. 
HmezY 0L 65 N 



Patented June 29, 1954 
2,682,463 

UNITED STATES ii’ATENT OFFICE 
2,682,463 

METHOD AND MEANS FOR MULTIPLE IMAGE 
PRINTING AND MULTIPLE COLOR JOBS 

Harry Olsen, Seattle, Wash. 
Application March 13, 1952, Serial No. 276,326 

(01. 95—5.1) 2 Claims. 
1 

This invention relates to a method of and 
means for making negative and positive photo 
graphic ?lms for use in the production of print 
ing plates by the photographic process. More 
particularly, this invention pertains to the meth 
od and means for making sets of positive or neg 
ative ?lms which contain multiple images for 
color separating art work and wherein a single 
drawing containing all of the colors is the original 
source from which the ?lms are produced. The :1 
invention hereinafter described is a simple and 
inexpensive method whereby a multiplicity of 
identical images can be produced in perfect align 
ment on a single photographic ?lm, and this 
?lm can be used to produce a printing plate for 
one particular color with a multiple of identical 
images thereon. 
The printing of multiple images from a single 

printing plate is the common and economical 
practice when printing labels, wrappers, stickers, 
decalcomanias and the like printing matter. 
Also, it is a well known practice to produce color 
separated positive ?lms by making a master neg 
ative of an original drawing or design and then, 
by separate operations, opaquing out the various “ 
parts of the drawing that represent the diiferent 
colors and producing negatives therefrom after 
the opaquing operation for each color. 

It is also old in the art to produce a multiple 
of identical images in alignment on a single ?lm, . 
which are caused to be registered on- the ?lm by 
the use of expensive and elaborate mechanical 
equipment. The production of a ?lm with mul 
tiple images that are aligned and registering by 
hand, is also old. The latter method of produc- ._ 
tion, however, is a long and laborious task, es 
pecially if a large number of images, 30 or 40 for 
example, are to be produced on each ?nal ?lm 
in the set. If the individual printer or operator 
is unable to purchase the expensive mechanical 
equipment, his only alternative is to use the hand 
production method requiring that he must ?rst 
produce a negative by photographing the origi 
nal drawing or design. He must then, for each 
color to be used, opaque the negative and print a 
positive therefrom. After each opaquing opera 
tion and printing of the positive, the negative 
must be cleaned and opaqued for another color. 
Theoperator is then required to produce a nega 
tive for each image to be reproduced on each 
?nal ?lm. After the plurality of color opaqued 
negatives has been produced by the third step, 
the operator must then place each of these nega 
tives on a glass backing in perfect registered 
alignment, each with the others. If there are to 
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be thirty negatives used, this is a long and labori 
ous task and the registering and aligning must 
be repeated for each color which appears in the 
original drawing or design. This means aligning 
thirty negatives on each of three ?lms or a total 
of ninety negatives. In actual practice, it is 
practically an impossible task to obtain perfect 
alignment and registration of the plurality of 
negatives used by this old process. 

It is therefore the principal object of my in 
vention to provide a simpli?ed and inexpensive 
method and means whereby a multiple of images 
can be produced on each ?nal ?lm and wherein 
a single opaqued negative for each color is used 

~ in the ?rst instance. 
It is a further object of my invention to pro 

vide a method for producing a multiple of images 
on a ?nal ?lm in a relatively short time and 
which guarantees that each image will be in per 
iect registered alignment with each of the other 
images on the ?lm. It also assures that the 
images on the ?nal ?lm for each of the colors in 
the set will be perfectly registered from one ?nal 
?lm to the other. 
In the accompanying drawings I have illus 

trated the several steps which comprise my 
method of producing multiple images on the ?nal 
?lms and have shown certain pieces of equip 
ment whereby the objectives of the present in 
vention are carried out. In these drawings—— 

Fig. l is a perspective view of my special print 
ing table, illustrating the glass carrier on the 
table and a negative ?lm applied to the glass on 
the underside thereof. 

Fig. 2 is a vertical cross-section of the table 
taken on line Z-2 in Fig. 1. 

Fig. 3 is a view of the original design or draw 
ing as prepared for photographing wherein three 
colors are illustrated in the design. 

Fig. 4 is a view of the master negative pro 
duced by a simple photographing process from 
the original design or drawing. 

Fig. 5 illustrates the master negative mounted 
on the carrier glass and opaqued for the ?rst 
step in color separation. 

Fig. 6 illustrates the positive prints produced 
on a new, single strip of ?lm from the opaqued 
master negative. 

Fig. 7 illustrates the developed positive mount 
ed on the carrier glass in a lateral position. 

Fig. 8 illustrates the ?lm wherein there are 
multiple negatives for each color. 

Fig. 9 illustrates the ?lm of Fig. 8 mounted on 
the carrier glass and with a portion thereof 
masked off. 
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Figs. 10, 10A and 10B illustrate the set of three 
?nal ?lms with the multiple images produced 
thereon in positive form. 

Fig. 11 is an enlarged view of the register strip. 
Fig. 12 is an enlarged view of the registering 

marker. 
Referring more in detail to the drawings and 

primarily to Figs. 1 and 2: the device It), which 
I refer to as a “table” is of rectangular form, ap 
proximately 36 inches long and 28 inches wide. 
The particular size of the table, however, may 
be varied as desired or required. The table com~ 
prises a frame structure and has a top surface 
that is inclined at approximately 25 degrees, the 
piu'pose for the inclination will hereinafter be 
fully set forth. The top surface of the table 
It] comprises a smooth glass plate H of sub 
stantially the same dimensions as the table frame 
and it is mounted directly thereon. The glass 
plate is of substantial thickness to provide the 
required strength and rigidity. By means of 
lines I la formed with white paint on the under 
side thereof, the plate surface is divided into one 
inch squares. Then the entire under surface 
of the plate is coated over these lines with a 
light-proofing paint or other masking material. 
The purpose or function of the white lines will 
later be fully described. 
The front wall I2 of the table frame projects 

above the top surface H of the glass plate and 
provides a ledge or ridge I 3. A straight edge 14, 
preferably of glass, is disposed in ?xed position 
on the glass surface i I inwardly of the ledge and 
the straight edge extends the full length of the 
table. The straight edge must be perfectly 
smooth and true and although I prefer to use 
glass, a metal or wood straight edge could, if de 
sired,.be used as a substitute therefor. 
In Figs. 1 and 2 I have illustrated by broken 

lines, a piece of plate glass, designated by ref 
erence numeral i5, which will hereinafter be 
called the “carrier glass.” This carrier glass 
may be rectangular or square, with edges merg 
ing at right angles. Also, it is perfectly clear 
and smooth surfaced and all four edges are true 
“straight edges.” The preferred dimensions of 
the carrier glass are 24 inches by 24 inches, but 
in any event it must be larger than the ?lms 
to be placed thereon. It is removable from the 
table in order that several carrier glasses might . 
be used in sequential operations. 

In Fig. 11 I have illustrated an enlarged view 
of the “register strip” 28 which is a part of the 
present equipment and which is adapted to be 
removably secured to the straight edge [4 by 
pieces of adhesive tape 20a or other suitable se 
curing means. The register strip is preferably 
made of thin metal and has ?ne line markings 
thereon, designated by numeral 2|. These mark 
ings which are applied by the operator for each 
job or operation are usually equally spaced in 
multiples of distance. 
In Fig. 12 I have illustrated a “registering 

marker” 22 which is used in combination with 
the register strip for positioning the carrier glass. 
The marker 22 is transparent and has a ?ne line 
23 thereon which is adapted to be aligned with 
the markings on the register strip. The reg 
istering marker is secured to the carrier glass as 
illustrated in Fig. l to overhang the lower edge 
of the glass plate and to ride upon the register 
strip. By registering the ?ne line 23 with a 
designated line .2I on the register strip, the op 
erator can thereby assure the exact positioning 
of the carrier glass when carrying out the meth 
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0d of my invention. The registering marker may 
be re-used but it is preferable to use a new reg 
ister strip for each job‘ or color separating op 
eration. 
The reason for forming the table with an in 

clined top surface is to cause the bottom edge 
of the carrier glass, by reason of the weight of 
the glass, to engage at all times in solid abut 
ment against the straight edge M. This assures 
that the glass will not become angularly posi 
tioned on the table surface and thus produce 
images on the ?lm that are not in perfect longi 
tudinal and lateral alignment. The inclination 
of the table surface should not exceed thirty de 
grees because it is desirable to maintain the 
vertical pressure of the carrier glass on that sur 
face. The lines Ila are provided for the pur 
pose of squaring and aligning the sensitized ?lm 
placed thereon and to minimize the amount of 
?lm which is required for each operation and 
thereby eliminate waste. 
The present method, and the means used in 

practicing my invention, will now be fully de 
scribed and I will set forth in detail the several 
steps and operations required to produce the set 
of ?nal ?lms which are subsequently used in the 
preparation of the individual printing plates for 
each color. For the purposes of this explanation, 
it is assumed that the label or print to be pro 
duced contains a design featuring three colors. 
For example, the design illustrated in Fig. 3 which 
contains the colors red, yellow and blue in a 
speci?c diagram relationship. In the drawings 
I have designated the several colors by the capital 
letters R, Y and B respectively. Also it is as 
sumed that multiple images for each color will 
be printed by a single engagement of the paper, 
cloth or metal with the printing plate and that 
the images are to be identical in size and shape. 
It is further assumed that for this particular 
explanation that 12 images will be printed from 
a single printing plate in three horizontal rows 
with four images in each row. 
The procedure in making or producing the set 

of ?nal ?lms according to my method is as fol 
lows: First, the drawing or design 29, shown in 
Fig. 3, is photographed by a simple and com 
monly used photographic process to produce a 
master negative 30 as is illustrated in Fig. 4. 
For my process, only one master negative is re 
quired. The negative is mounted on the carrier 
glass [5 as illustrated in Fig. 5; being squared 
at a right angle to the bottom edge of the car 
rier glass. With the aid of a light table (not 
shown) the negative is opaqued out for a par 
ticular color, such as red. A sensitized strip of 
film 3! is placed on the table I!) surface squared 
to the lines I la and the carrier glass is placed on 
the table upside down so that the opaqued nega 
tive is in inverted position on the underside of 
the glass and in position to overly the ?lm and 
the bottom edge of the carrier glass abutting 
the straight edge l4. 
With the master negative so mounted and the 

selected color opaqued out, a positive is produced 
on the sensitized ?lm by means of direct con 
tact printing. The exposure light or projection 
lamp used for printing is not shown but any con 
ventional light source for this purpose may be 
used. The print thus produced is a positive 
image of the master negative opaqued out for the 
color red. The master negative is then washed 
and the same process is repeated for each addi 
tional color in the original drawing and thus are 
produced the positive images printed in spaced 
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:relationshipaon zthessingle strip :of '?lm :31 as illus 
itratedzin ‘Fig. 6. 

‘.The ?lm ‘with the three positives printed 
f-th'ereon ‘is then :removed from the glass, 'de 
~veloped :and dried, :a-nd the individual xprintslare 
given a ‘second .opaqu'ing dor rcolor ‘if required. 
"This step is accomplished by the conventional 
:opaqu-ing for color process. vAfter the positive 
has been removed, developed and dried and 
:epaqu'e'd "for. color, 5it is ‘then mounted in inverted 
position on the "underside of the carrier glass 
laterally thereof and squared to the bottom edge 
Eas is illustrated ‘in Fig. "17. 

‘I ‘then perform whatlI 1term the “step and re 
peatlopera'tion.” First, ‘I place a sensitized ?lm 
'on the itablesurface squared to the v‘lines Iii-a. I 
"then mark the register -»strip at predetermined 
iin‘ter-va‘ls therealong'and secure the register strip 
to ‘the ‘table adjacent the ‘ledge 13. The regis 
“tering marker is secure‘l ‘at the bottom edge vof 
the carrier glass ~on the top side thereof and 
with a'portion ‘of the registering marker extend 
iingibeyond the'edge to overlay the register strip. 

it ‘have determined to ‘produce three such 
‘rows, as is illustrated in ‘Fig. 8, I have placed 
‘indexing marks on the register strip at three 
equally spaced intervals which are ‘slightly 
‘greater than-the width ‘of the images ‘to be pro 
‘duce-d. "By raising ‘the :upper edge‘of the glass, 
‘I ‘slide the glass to the ‘position where the ?ne 
‘line 23 on'the registering marker is exactly and 
directly above the ‘designated ?ne line mark 2! 
on the register strip. The carrier glass in then 
disposed ?atly upon ‘the sensitized ?lm and table 
surface and, ‘when so ‘positioned, a negative 
printz-ismade on the ?lm, by simultaneous direct 
.contact printing from the positive ?lm, of all 
three images, red, ‘yellow and blue. After the 
s?rst printing, the upper edgeof the carrier ;glass 
is raised and the glass is advanced to registra 
tion with the next indexing ‘mark, where ‘the 
printing operation is repeated. Then, the same 
:operation is?repeated a third time with the car 
rier plate registered at the third tindexinganark. 
Thus, :by :three exposures, .I have now produced 
the negative ?lm illustrated in Fig. 8. 
As a result of the operation just described, I 

produce a single negative which contains three 
adjoining red images, three adjoining yellow 
images and three adjoining blue images. These 
images are all perfectly registered and aligned, 
one to the other, on the negative ?lm. The 
negative ?lm is then removed from beneath the 
carrier glass, developed and dried and a new 
sensitized ?lm is placed on the table. The nega 
tive ?lm just produced is then mounted in in 
verted position on the under'surface of the car 
rier glass as illustrated in Fig. 9 and it must be 
perfectly squared with the edges of the glass. 
With the negative secured to the carrier glass, 
the images representing yellow and blue are 
masked off on the negative by the masking paper 
40 and the multiple images represented by the 
color red are then ready to be printed on the 
new sensitized ?lm by direct contact printing. 

I ?rst mark and position a new register strip 
on the straight edge. Then I secure the regis 
tering marker to the carrier glass in the manner 
previously described and I am now prepared 
to proceed by the ?nal step and repeat process. 
The carrier glass is lifted at the top edge and 
the ?ne line on the registering marker is regis 
tered with the ?rst indexing mark on the new 
register strip. A direct contact positive print 
is made of all the red images. The glass is 
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raised and moved to thesecondthird and fourth 
indexing marks and the printing is repeated .at 
each step. I have now produced the ?rst of the 

vset of ?nal ?lms, illustrated in Fig. 10, which 
‘contains twelve red images ‘andithisis .theiphoto 
graphic ?lm from which ‘the printing plate is 
subsequently produced .in the conventional :or 
common manner. To obtain the ‘exposed '?lm 
for "images of yellow, I place a new sensitized 
?lm on the table and repeat the identical process 
except that I .masko? the :colors red‘and :blue 
"and expose only the ‘images of the color yellow. 
This is repeated four times .as previously de 
scribed. To assure perfect registering and 
alignment, I use. the same indexing marks on 
the register strip in each step or exposure as 
was ‘used for ‘the color red. After ‘producing the 
?nal ?lm for the images colored yellow, ‘I re 
move the ?nal ?lmand repeat the same process 
on a new ?lm for the color blue. At this point 
the red and yellow images are masked out so 
that only the color ‘blue is exposed. The final 
‘?lms aredeveloped and dried and they are now 
‘ready to be used in making the printing plates 
from a positive ?lm. v 

In the process or method just described, I 
'have produced the ?nal set 'of ‘films which "are 
in'positive form. These positive ?lms are com 
monly used in silk screen ‘printing, ‘for making 
‘deep etched offset plates, and for producing 
‘metal name plates. 'For other types of printing, 
such as engraving, it is ‘necessary *to have nega 
vtive ?lms from which the printing plates are 
produced. To obtain the negative, ?nal ?lms, 
‘the positive ?lm in'Fig. '6 is opaqued for color as 
previously described and a negative is ‘made 
therefrom by contact printing-on to a new strip 
'of ‘?lm. The remainder of the process is iden 
tical to that ‘previously described except that I 
now have a negative ‘to produce the images in 
‘Fig. 8 which is a positive and from the positive 
'I produce negative ?nal ?lms in Figs. ‘10, 10a and 
101). In addition to engraving, ‘the negative, 
?nal ?lms are used to produce albumen surface 
metal plates with printing or designs thereon. 
My invention makes available to the relatively 

small printer the means whereby he may pro 
duce the ?lms for producing the desired designs 
or images on a series of printing plates so as to 
print multiple images for multiple color jobs 
and the colors will be in perfect register and 
alignment in each image with each of the other 
colors of the ?nished or complete design. Prior 
to my invention, the cost of producing such 
printed matter has been expensive because of 
high cost of mechanical equipment which was 
required or because of many hours required in 
attempting to accomplish similar perfection by 
hand placing and registering. The hand method 
is far from satisfactory because it is impossible 
to obtain perfect register and alignment, espe 
cially if several hundred small images are printed 
on each ?nal ?lm. ' 

The cost of my equipment is relatively small; 
the method is simple and can be performed by 
any average printer who has knowledge of the 
photographic process. My method and rela 
tively inexpensive equipment achieve the result 
of putting the small print shop operator in com 
petition with the larger print shops which have 
heretofore practically monopolized this particu 
lar segment of the printing business. 
The present application is a continuation-in 

part of my prior application Serial No. 614,001, 
?led September 1, 1945, now abandoned. 
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Having thus described my invention, what I 
claim as new therein, and desire to secure by 
Letters Patent, is: 

1. In the method of making a set of ?nal ?lms 
to be used in making printing plates for print 
ing multiple color designs, the improvement 
which comprises positioning a sensitized ?lm on 
a ?at surface, marking a register strip at pre 
determined intervals and ?xedly positioning the 
strip on the ?at surface, mounting in squared 
alignment on a carrier a developed ?lm consist 
ing of positive images in spaced relationship rep 
resenting each of several colors, disposing the 
carrier on the ?at surface overlying the sensitized 
?lm and securing a registering marker on the 
carrier so as to partially overlay the register 
strip, aligning the registering marker with one of 
the markings on the register strip, transferring 
by direct contact printing the positive images to 
said sensitized ?lm to produce a negative having 
images representing each of the several colors 
formed thereon, shifting-the carrier and devel 
oped ?lm mounted thereon across and over the 
sensitized ?lm so as to align the registering mark 
er with successive markings on the register strip 
and repeating the contact printing step each 
time the carrier is shifted to a new position over 
the sensitized ?lm depending on the number 
of negative reproductions of each image repre 
senting color desired on the sensitized ?lm, de 
veloping the sensitized ?lm to produce a nega 
tive, mounting the resulting negative on the 
carrier in squared alignment and positioning the 
carrier on the ?at surface over a second sensi 
tized ?lm and masking-off on the negative all 
but one group of the images representing a ?rst 
color, transferring to the sensitized ?lm by 
contact printing the exposed group, of images, 
shifting the carrier and negative mounted there 
on so as to align the registering marker with 
successive markings on the register strip and re 
peating the contact printing step each time the 
carrier is shifted depending on the number of 
reproductions of like images representing the 
?rst color desired on a single resulting positive, 
substituting a new sensitized ?lm for the ex 
posed ?lm and shifting the masking to leave ex 
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8 
posed a second group of like images represent 
ing a second color, and proceeding with the same 
apparatus and in the same manner to produce 
a second exposed ?lm consisting of like images 
representing the second color, and again substi 
tuting a new sensitized ?lm for the second ex 
posed ?lm, shifting the masking to expose the 
third group of like images representing a third 
color and proceeding with the same apparatus 
in the same manner to produce a third exposed 
positive ?lm consisting of like images represent 
ing the third color. - - 

2. Apparatus for use in step and repeat process 
comprising a table including a frame structure 
having a top surface provided with a ledgealong 
one edge thereof, a straight edge on the top sur 
face and engaging the ledge and a carrier mem 
ber slidably mounted on said surface, said top 
surface being inclined upwardly and away from 
said ledge at an angle tending to hold by gravity 
said carrier against the top surface and the 
straight edge, a register strip on the straight 
edge and the straight edge positioned to receive 
said carrier against said straight edge, the car 
rier having a cooperating edge similarly accur 
ately formed to be a straight edge, ?ne line 
markings on said register strip predeterminately 
spaced depending upon the size of the reproduc 
tion being made, and a registering marker on the 
carrier adjacent its straight edge and having ?ne 
line marking thereon for visual alignment with 
selected markings on said register strip. 
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