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[57] ABSTRACT 

The positioning of printing plates on a support means for 
synchronized color printing wherein successive impressions of 
various colors or images are to be superimposed is accom 
plished by the method according to the invention wherein a 
model having a positive image of the matter to be printed is 
placed in position on a ?rst support means, a ?rst color print 
ing plate having a reversed image of the matter to be printed is 
placed on a second support means, the model and the ?rst 
printing plate are viewed through an optical device situated in 
predetermined relation to the ?rst and second support means 
so that with adjustment of the ?rst printing plate the model 
and the ?rst printing plate will appear in superimposed rela 
tion to each other. The model is then removed from the ?rst 
support means and a second printing plate having a reversed 
image is mounted on the ?rst support means and again ad 
justed in position so that when viewed through an optical 
device the images on the ?rst and second printing plates will 
appear in superimposed relation to each other. Subsequent 
printing plates may be aligned in a manner similar to that set 
forth for the second printing plate. The apparatus for carrying 
out this method includes a pair of cylinder means mounted on 
a frame means in predetermined relation to each other and 
connectable to each other by a coupling means to rotate 
together in the same or opposite directions. An optical view 
ing means ?xed in predetermined relation to the axis of the 
cylinder means employs suitable mirrors to allow superimposi 
tion between the positive image of the model and the negative 
images of the ?rst and second printing plates. 

” 11 Claims, 14 Drawing Figures 
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METHOD AND APPARATUS FOR OPTICALLY 
POSITIONING PRINTING PLATES 

BACKGROUND OF THE INVENTION 

This invention generally relates to printing techniques and 
equipment and more particularly concerns a method and ap 
paratus for optically positioning color printing plates on print 
ing plate support means at a point removed from the printing 
press whereby when the printing plates and their support 
means are attached to the printing press the successive im 
pressions of the various colors or images will be synchronized. 

In the printing of colors or in the superimpression of images 
the various colors or images are added sequentially. Ac 
cordingly, it is important that in each case the printing plate 
which is adding the successive color or image be synchronized 
with the preceding plate or plates so that the colors or images 
are accurately superimposed. To arrange these plates in the 
exact predetermined relation to one another requires that 
their angular as well as their transverse position on the print 
ing plate support means be accurately determined. In the prior 
art this synchronizing has been performed by mechanical 
methods and apparatus which are complicated in their imple 
mentation and easily subject to inaccuracies. In addition, in 
the past the synchronizing of the printing plates has been done 
while they were in position in the printing press. This is not 
only inconvenient and presents dif?cult working conditions 
but also the printing press is out of operation during this time. 

SUMMARY OF THE INVENTION 

The method and apparatus according to the invention 
makes possible the accurate, convenient and ef?cient posi 
tioning of printing plates in synchronized relation and over 
comes the disadvantages of the prior art. 
The method of optically positioning printing plates for 

synchronized color printing includes a ?rst procedure and 
subsequent procedures. In the ?rst procedure a model means 
of a positive image of the matter to be printed is placed in 
position on a supporting means which will advantageously in 
clude a cylinder means. A ?rst printing plate bearing a nega 
tive image of the matter to be printed is placed on second sup 
port means in such a position with respect to the model means 
that when the model means and the printing plate are viewed 
through a ?rst optical means, the model means and the ?rst 
printing plate will appear in superimposed relation to one 
another. The optical viewing means and the support means are 
placed in generally ?xed relation to one another with the opti 
cal device movable along the length of the support means. 
Each of the support means has a reference line thereon and 
have been positioned in predetermined relation to each other 
to move in opposite directions therefrom through the same an 
gular rotation. In fact the cylinder means may have identical 
diameters, parallel axes and be placed very close to one 
another under the viewing range of the optical means. 

In the subsequent procedure under the method the model 
means is removed from its respective cylinder means and a 
second negative image printing plate is positioned on the 
cylinder means in longitudinal and angular relation thereto so 
that when the ?rst and second negative image printing plates 
are viewed through a second optical viewing means they will 
appear in superimposed relation to one another. Again the 
two cylinder means will have been set to move in the same 
direction through the same angular rotation so that the posi 
tion of the printing plates will be positively set with respect to 
the reference line on the cylinder means. This subsequent 
procedure may be repeated for third and subsequent negative 
image printing plates with the number depending upon the 
plates required to produce the color. 
Each of the negative image printing plates will be positioned 

on a supporting means that can be detachably connected to 
the ?rst and second cylinder means whereby when the sup 
porting means are detached they may be quickly and con 
veniently repositioned on a printing press roller in 
synchronized relation to each other for color printing. 
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2 
This advantageous method may be carried out on an ap 

paratus which includes a pair of cylinder means mounted on a 
frame means at predetermined relation to each other and to 
an optical viewing means. The optical viewing means is set to 
allow superimposition between a positive and a negative 
image as would be required in the ?rst procedure under the 
method and to allow the superimposition of a negative image 
with a negative image as would be required under the second 
procedure of the method. Also, the apparatus includes a 
coupling means whereby the cylinder means may be coupled 
together to rotate through the same angular degree in opposite 
directions as required in the ?rst procedure and in the same 
direction as is required in the second procedure under the 
method. 
The optical means may have a common body portion 

slidably supported above the cylinder means to move parallel 
to the axes of the cylinder means. Angularly related mirrors 
set in predetermined relationship to each other allow the su 
perimposition of the images. The images as superimposed will 
have the same scale and the length of each sight will be the 
same. The optical means may be arranged so that the sight for 
the ?rst procedure is taken in opposite direction from the sight 
for the second procedure. 
The cylinder means embody suitable means for detachably 

connecting the printing plates and/or the supporting means 
thereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the invention will 
be readily apparent from the following description of certain 
preferred embodiments thereof, taken in conjunction with the 
accompanying drawings, although variations and modi?ca 
tions may be effected without departing from the spirit and 
scope of the novel concepts of the disclosure and in which: 

FIG. 1 represents a group of two letters in positive image to 
be printed; 

FIG. 2 is a schematic representation of the synchronized su 
perimpression of different colors from different, spaced print 
ing rolls; 

FIG. 3 is a schematic representation of the ?rst procedure 
of the method with a positive image on one cylinder support 
means and a negative image on a second cylinder support 
means; 

FIG. 4 is a schematic illustration of the subsequent 
procedure of the method wherein printing plates bearing 
negative images are aligned; 

FIG. 5 is an elevational view of a portion of the apparatus 
adapted to carry out the method of the invention; 

FIG. 6 is a complete side view of the apparatus of FIG. 5 
taken from the side not shown in FIG. 5; 

FIGS. 7 and 8 are perspective views of a box containing the 
optical device; 

FIG. 9 is a cross sectional view of the optical device sche 
matically showing the trajectory of the rays and the arrange 
ment of the mirrors as they would appear during the ?rst 
procedure of the method; 

FIG. 10 is a similar cross section of the optical viewing 
means which schematically shows the trajectory of the rays 
and the disposition of the mirrors as they would appear at the 
time of the second procedure according to the method; 

FIG. 11 is a perspective view of a drive coupling mechanism 
aligning the coordinated rotation of the two cylinder means; 

FIG. 12 illustrates a means of aligning the cylinder means 
with respect to the optical viewer and to each other so they 
may rotate together in opposite directions for the ?rst 
procedure; 

FIG. 13 illustrates a method of alignment of the cylinders 
with respect to each other and to the optical viewing means 
for the second procedure of the method; and 

FIG. 14 illustrates a simpli?ed coupling means to move the 
cylinders in ?xed relation to each other during the ?rst and 
second procedures of the method. 
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DESCRIPTION OF A PREFERRED EMBODIMENT 

To print an image 9, such as shown in FIG. 1 as including 
letters F R, in various colors by a process as illustrated, for ex 
ample, in FIG. 2, the image must be placed on printing rolls 
such as illustrated at 2 and 4 in FIG. 2 in a synchronized rela 
tion to each other so that as a web 1 moves between the pairs 
of printing and back-up rollers in a direction indicated by the 
arrow 8, the printing plates 6 and 7 will be exactly superim 
posed with the image 9 on the web 1. The rolls 2 and 4 carry 
the plates 6 and 7 for successive impressions by different 
colors and are known as the printing rollers. The cylinders 3 
and 5 support the web or sheet material 1 against the printing 
rollers at a tangential point and are referred to as backing or 
support rollers. To print the image 9 on the material 1 it is 
evident that the printing plate 6 must be positioned on the 
roller 2 in both angular and longitudinal relation to the posi 
tion of the printing plate 7 on the roller 4. 
Each of the printing rollers 2 and 4 ordinarily will have 

detachably mounted thereon a printing plate support means 
27, 28 respectively. The support means 27, 28 are ?xed in 
position on the rollers 2 and 4 in a predetermined relation to 
reference lines 29, 30. In actuality these reference lines 29, 30 
may be suitable means for detachably connecting the support 
ing means 27, 28 to the rollers 2, 4, respectively. 
To overcome the awkward and complicated printing plate 

positioning methods of the prior art which were require to be 
performed directly on the rolls 2 and 4 by suitable mechanical 
means, I have invented a method of positioning the printing 
plates at a point removed from the printing rolls 2, 4 and with 
a simple, accurate method employing optics. 

FIG. 3 is a schematic illustration of a ?rst procedure accord 
ing to my method wherein a model 16 having a positive image 
of the matter to be printed is positioned on a cylinder means 
10 and a printing plate 21 bearing a negative image of the 
matter to be printed is placed on an adjacent cylinder means 
11 in ?xed relation to the model 16. In the second or sub 
sequent procedure according to my method the printing plate 
21 serves as a guide for the positioning of such additional 
printing plates 23 as may be required to reproduce the desired 
number of colors or image superimpositions. 
The cylinder means 10 and 11 as shown in FIGS. 3 and 4 

have identical diameters, which diameters may be identical to 
that of the printing rolls 2 and 4. The cylinders 10 and 11 have 
parallel axes 10a and 11a and are conveniently arranged in im 
mediate proximity to one another. 
As shown, each of the cylinder means 10 and 11 has a 

groove 12, 13 respectively, extending along a generatrix and 
constituting the reference line from which a thin supporting 
means 14, 15 respectively may be wound on the cylinder. As 
shown in FIG. 3 the support 14 extends in an opposite angular 
direction from the reference line 12 then the support means 
15 extends from the reference line 13. 
A model printing plate 16 is placed on the support means 14 

in a predetermined angular and longitudinal position. The 
model plate 16 bears a positive image that is readily legible. 
With the model plate 16 in position, a point 17 is sighted on 
the plate 16 preferably near the center of the plate by an opti 
cal means to be hereinafter described. The optical means will 
allow the simultaneous viewing of the cylindrical means 10 
and 11 as symbolized by the arrows 18 and 19. The ?rst sight 
18 passes through the point 17 and continues on radially 
through the axis 10a of the cylinder means 10 and the second 
line of sight l9 similarly passes through a corresponding point 
20 of a plate 21 positioned at a supporting means 15 on the 
cylinder means 1 1. The line of sight 19 also passes through the 
axis 11a of the cylinder means 11. The ?rst printing plate 21 
bearing a negative image of the image tobe reproduced must 
be placed so that when seen through the optical device with its 
image reversed, it will superimpose itself exactly on the model 
plate 16. This positioning is facilitated by the innerconnection 
of the cylinder means 10 and 11 as will be hereinafter ex 
Plained to turn through equal angles from the reference line 
toward each other. This completes the ?rst procedure 
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4 
whereby the ?rst printing plate 21 is positioned on the 
cylinder means 11 in correspondence with the model plate 16 
on the cylinder means 10. It should be noted that the model of 
the printing plates could be put in plate without the support 
14. 
With the ?rst procedure accomplished, the model plate 16 

and its support 14 are removed from the cylinder means 10 
and replaced with a new support means 22 as shown in FIG. 4. 
This begins the second procedure whereby a second printing 
plate 23 bearing a negative of the image to be reproduced is 
placed on the cylinder means 10 and aligned with the ?rst 
printing plate 21 so that in operation their images will be 
synchronized to superimpose upon each other. With the 
second printing plate 23 in position, two new sights 24 and 25 
are taken through the optical means hereinafter to be 
described with the line of sight 25 again passing through the 
point 20 of the printing plate 21 and on radially through the 
axis 11a of the cylinder means 11. 

For this operation the cylinder means 11 will be turned so 
that the angles between the point of contact 26 and the 
reference line 12 will correspond to the angle between the 
point 20 and the reference line 13 will be equal. With the 
cylinder means 10 and 11 in this position the printing plate 23 
will be adjusted on the cylinder means 10 to the position 
where, when viewed through the optical means, its image will 
be superimposed upon the image of the printing plate 21. It 
will now be understood that the printing plate 21 on the sup 
port means 15 will be identically positioned with respect to the 
reference line 13 as the printing plate 23 on the support means 
22 is positioned with respect to the reference means 12 so that 
when the support means 15 and 22 are transferred to the 
printing rollers the images will be perfectly synchronized. 
The second procedure may be duplicated for any number of 

printing plates 23 required for each set up. In each case the 
printing plate will be perfectly synchronized with the ?rst 
printing plate 21. The advantage obtained by this method is 
that a?er having positioned the plate of the ?rst color accord 
ing to a positive imaged model, the plate of each of the addi 
tional colors is positioned in accordance with this ?rst plate on 
a single comparison basis. Moreover, this comparison is made 
direct and through a simple optical viewer. 
The apparatus for carrying out the above described method 

is shown beginning with FIG. 5 as including a frame 31 sup 
porting the ?rst and second cylinder means 10, 11 respective 
ly, in parallel, juxtaposed relation. As shown, the frame 31 
supports transverse members 35 and 36 on which an optical 
viewing device generally indicated at 32 is slidably mounted 
for transverse movement along the length of the cylinder 
means 10, 11. 
The optical means 32 includes a box 32a which has two 

viewing openings or ?nders 33 and 34 therein which permit 
sightings to be taken as will hereinafter be described with re 
gard to FIGS. 9 and 10. The sighting means includes two sets 
of mirrors 42, 43, 44 and 45, 46. Each set of mirrors permits 
the taking of two sights in two directions as shown in FIGS. 9 
and 10, for example, through the axes of the cylinder means. 
In the case of the sighting taken through a ?rst opening 33 in 
the ?rst procedure whereby the positive image on the model 
plate 16 is to be superimposed with the negative image on the 
printing plate 21, the mirrors reverse the image so that they 
may be superimposed upon each other on the same scale. The 
sights are located generally in a plane perpendicular to the 
axes of the cylinder means with the ?rst viewing means 
reversing one of the images and the second viewing means 
furnishing two images in the same orientation. The model 
plate 16 and the subsequent plates 21, 23 will be of the same 
size and scale. The lengths of the two trajectories of each sight 
means 33, 34 are equal when measured from the viewpoint 33, 
34 corresponding to the surface of the cylinder means. This 
will be understood by those skilled in the art even though the 
drawings, and especially FIGS. 9 and 10 may not represent 
these exact distances. 
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In addition, the apparatus includes a mechanism, generally 
indicated at 38 in FIG. 11 and hereinafter described in greater 
detail with reference to FIG. 11, set in a casing 38a and func 
tions to permit the coupling of the cylinder means 10 and 11 
so that they have the same speed of rotation, either in the op 
posite direction, or in the same direction while at the same 
time allowing a modi?cation of the relative angular positions. 

In addition to the coupling mechanism 38 and the com 
ponents thereof, the casing 38a may advantageously contain a 
reversable electric motor, not shown, which serves to drive the 
cylinder means as wellas to slow down the rotation and to 
lock the cylinders in any desired position. The motor may be 
controlled by pneumatic valve pedals 39 located on each side 
of the base of the apparatus frame. A pneumatic tube 40 may 
control one of the rotational directions and another tube 41 
may control the reverse rotational direction. This apparatus is 
compact, simple and readily located at a point remote from 
the printing apparatus itself. It will of course be understood 
that the apparatus may be placed wherever conditions permit. 

In FIG. 7 the box 32 of the optical means is shown in a per 
spective view taken from the side having the view opening 33 
used for the ?rst procedure. FIG. 8 on the other hand shows 
the same box as seen from the side having the view means 34 
used at the time of the second and subsequent procedures. 
The transverse sliding rod supports 35 and 36, are not shown, 
however, the holes through which they pass may be seen. 
The schematic representation in FIG. 9 illustrates the con 

struction of the optical device 32 in longitudinal cross section 
through the opposite viewer openings 33, 34, and shows the 
lines of sight from the view ?nder opening 33 during the ?rst 
procedure in which the model plate 16 is used as a guide to 
position the ?rst printing plate 21. The cylindrical means 10 
and II are positioned below the optical means 32 with the 
cylinder means 10 carrying the support means 14 and the 
cylinder means 11 carrying the support means 15. As previ 
ously mentioned the model plate 16 may not require a support 
means. Also, the support means are suitably secured to the 
cylinder means in predetermined relation to the grooves or 
reference lines 12 and 13. It will be understood that the 
cylinder means 10 and 11 have been previously aligned 
through the use of their reference lines 12 and 13 as will be ex 
plained hereinafter with regard to FIG. 12. 
The set of mirrors 42, 43, 44, are arranged in the box 32a of 

the optical means for use in the first procedure wherein the 
image of the ?rst printing plate 21 will be reversed by the mir 
ror 42 and re?ected off model 83 requires 127 conditions sur 
face of the semi-transparent mirror 44 to appear in superim 
posed relationship to the eye at the view ?nder opening 33 
with the positive image model plate 16. The mirrors 42 and 43 
which provide total re?ection, and the semi-transparent mir 
ror 44, are arranged in the viewing means box 32a so as to su 
perimpose at the point of the view ?nder opening 33 the lu 
minous rays 18 and 19 passing through the axes 10a and 11a 
of the cylinder means 10 and 11 respectively. Thus, the point 
17 of the model plate 16, placed on the support 14 of the 
cylinder means 10, will be superimposed at the point 20 of the 
?rst printing plate 21 which has been placed on the cylinder 
means 11. 

Accordingly, the images of the model plate 16 of the ?rst 
printing plate 21 can be superimposed providing that the 
points 17 and 20 are corresponding points and providing that 
one of the images is reversed in relation to the other. This in 
version of the image of the model is effected through the total 
re?ection mirror 43. 
The exact relative positioning by superimposition of the 

model plate 16 and the ?rst printing plate 21 to obtain the cor 
rect superimpression of the image on the material I can exist 
when an are 0 determined between the point of sights 17 of the 
model plate 16 and the reference line 12 is identical to an arc 
¢ determined between the point of sight 20 of the plate 21 and 
the reference line 13. In addition the proper positioning 
requires that the two images 16 and 21 be of the same size and 
that the trajectories of the rays 18 and 19 between the view 
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?nder opening 33 and the points of sight l7 and 20 are of an 
equal length. With these conditions met, the plate 21 will be 
placed in its correct position by moving it on its support 15 
while viewing its exact superposition with the image of the 
model plate 16 through the view opening 33. In this manner 
the ?rst procedure superimposes the ?rst printing plate 21 an 
gularly and longitudinally of the model plate 16. 
The procedure for positioning the second and subsequent 

printing plates as represented by the printing plate 51 is shown 
in FIG. 10 which is a cross section of the box 32 similar to that 
of FIG. 9. A different set of mirrors 45, 46 are used for this op— 
tical sighting with the mirror 45 giving a total re?ection while 
the mirror 46 is semi-transparent. Thus, with the eye posi 
tioned at the view opening 34 a direct line of sight 47 may be 
had through the semi-transparent mirror 46 through the point 
20 on the plate 21 and through the central axis 11a of the 
cylinder means 11. A second line of sight 48 passes through 
the center 10a of the cylinder means 10 up through the point 
of sight 50 on the plate 51, is re?ected by the mirror 45 and 
appears on the semi-transparent mirror 46 superimposed on 
the printing plate 21. In this way the plate 51 may be adjusted 
to provide exact correspondence with the printing plate 21. 
More speci?cally the point 20 of the plate 21 is superimposed 
with the point 50 of the plate 51. The reversal of one of the 
images of the printing plates in relation to the other does not 
occur since one image reaches the view opening 34 directly 
and the other reaches it after double re?ection. ' 

In this second procedure of the method of the invention, the 
exact positioning of the plates requires that the arcs deter 
mined between the points of sight 20 and 50 and the respec 
tive reference lines 13 and 12 be equal and in the same 
direction. Also, the optical means must be positioned so that 
the length of the two sight lines between the ?nder opening 34 
and the points of impact 20, 50 on the cylinder means 10, 1 l is 
equal. Thus, the length of the ray 47 must be equal to the 
length of the ray 48. Again as drawn these may not be exactly 
equal, however, this will be‘ understood by one skilled in the 
art. 
The second plate 51 will thus be put in place correctly by 

moving it by hand on its support until the desired superimposi 
tion of the images is viewed through the view opening 34. The 
second plate 51 will thus be positioned angularly and longitu 
dinally in relation to the ?rst plate 21. This second procedure 
may also be applied to each of the following plates so that the 
positions of the images thereon will be synchronized in the 
printing press. 
The construction and operation of the mechanism con 

tained in the casing 38 as seen in a side view of FIG. 6 and in 
perspective in FIG. 11 includes an axle 52 supporting the 
cylinder means 10 and an axle 53 supporting the cylinder 
means 11. Two similar gear wheels 54 and 55 are permanently 
connected in spaced relation to an extension of the axle 52. 
The axle 53 carries two identical gear wheels 56 and 57 
thereon positioned and spaced generally in the same relation 
as the gears 54 and 55. The gears 56 and 57 normally turn free 
on this axle, however, they can be alternately connected to the 
axle 53 through a pair of coupling devices 58 and 59 respec 
tively. This connection is controlled by a sleeve 60. With the 
sleeve 60 in an idle position the two gears 56 and 57 turn free 
on the axle 53 and do not drive it. When the sleeve 60, how 
ever, is moved in the direction of the arrow A the gear 57 is 
coupled with a plate 59 that is permanently af?xed to the axle 
53 to thereby drive the axle. On the other hand when the 
direction selector means 60 is moved in the direction of the 
arrow B it causes the gear 56 to engage the coupling device 58 
and thereby drive the axle 53. 
The gears 54 and 56 each mesh with a gear wheel 61 that is 

positioned between them so that the gears 54 and 56 will al 
ways have the same rotational direction. This is particularly 
advantageous in the second procedure. 

For the ?rst procedure where the cylinder means 10 and 11 
must always turn in an opposite direction, a pair of inter 
mediate gears 62 and 63 are positioned between and in en 
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gagement with the gears 55 and 57. From this it will be seen 
that as the direction selector means 60 alternately engages the 
gears 56 and 57 with their respective coupling device the 
cylinder means 10 and 11 may be made to rotate in predeter 
mined relation to each other but in the same or opposite 
directions. 
The gear means as shown in FIG. 11 may be driven 

manually, however, in view of the generally high weight of the 
cylinder means 10 and 11 it is advantageous to employ a 
reversable motor, not shown, acting through a high reduction 
gear on one of the gears 54 or 55 or, on any one of the inter 
mediate gears 61, 62 or 63 which are all interconnected to 
rotate with the cylinder means 10. The control of this motor, 
not shown, will be understood by those skilled in the art from 
the description of the control means 39, 40 and 41 in FIG. 6. 
From the foregoing description of FIG. 11 it will be seen 

that the cylinder means 10 and 11 will turn together through 
equal angles in the same or an opposite direction according to 
whether they are coupled to the coupling means 58 or 59. In 
each case the rotation will begin from a predetermined respec 
tive angular position. 
The theory behind the use of the method according to the 

invention requires that a sight is taken on an easy to locate 
point on the printing plate or model and that these points of 
sight or reference are at equal but opposite angular distances 
from their respective reference lines or grooves 12 and 13. 
The mechanism according to the invention requires no other 
previous predetermined measurement but the one adjustment 
whereby the reference lines are aligned through the optical 
viewer 32 so that the sight lines will be exactly referenced 
thereto. It should be noted that while the speci?cation has 
referred to the grooves or reference lines 12 and 13, it will be 
understood that in actuality these may be means for 
detachably connecting the supporting means such as 14, 15 or 
22 to the respective cylinder means. This type of device may 
include a tightening bar cooperating with a groove on the 
cylinder means and have a hooking means for the supporting 
means that is placed on the cylinder means. In addition the 
placement of the support means on the cylinder means 10, 11 
as well as on the printing rolls may be facilitated by engraving 
the cylinder means and printing rolls according to a precise 
squaring thereby permitting the edges of thesupport means to 
be easily aligned therewith. 
As shown in FIG. 1 l the grooves 12 and 13 occupy positions 

corresponding to the areas of intersection of the sight lines 47 
and 48 which, as shown in FIG. 10, represent the second or 
subsequent procedure for the synchronization of the two 
printing plates. Starting from the position as shown, for exam 
ple, in FIGS. 11 and 13 and rotating the cylinder means 10 and 
11 through equal angles, until the reference point such as 20, 
for example, has been located will position the cylinder means 
10 for positioning of the second or subsequent printing plate 
51. The movement of the cylinder means 10 and 11 through 
the equal angles in the second procedure is effected by moving 
the selecting means 60 in the direction A and thereby coupling 
the coupling disc 59 to the gear 57. In order not to have to 
look for and re-establish these relative positions of the two 
cylinder means for each time the operation is performed, it 
has been found convenient to engrave an indicator 64 on the 
coupling disc 59 and the gear 57, as shown, in FIG. 11. 
With the sleeve coupling selector means 60 in an idle posi 

tion, it will be necessary to turn one of the cylinder means by 
hand or by motor so as to align the two indicators 64. At this 
point the sleeve 60 will be coupled in the direction A and, 
from thereon, any rotation of any cylinder means in any 
direction will have the effect of rotating the other cylinder 
means in the same direction through the gear train as ex 
plained with regard to FIG. 1 l. 
A pair of indicators 65 on the coupling disc 58 and on the 

gear 56 will also permit, with the sleeve selector 60 occupying 
the idle point, bringing the cylinder means 10 and 11 into the 
relative angular position corresponding to the sights of the 
?rst procedure as explained with respect to FIG. 9. With these 
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8 
indicators aligned and the selector 60 moved in the direction 
B to couple the members 56 and 58, the cylinder means 10 
will turn at equal angles, but in an opposite direction from one 
another as required by the ?rst procedure of the method. In 
place of the indicating means 64 and 65 it will be understood 
that other equivalent means could be used. Thus, where the 
coupling mechanisms present a small angular clearance of 
their respective elements, a greater accuracy may be obtained 
by using an indicating means comprising an axial hole and a 
cone shaped rod so that when the two are brought together the 
gear and coupling means will be properly indexed and move 
together. 
A simple method of changing from the coupling of the 

cylinder means 10 and 11 as required for the ?rst procedure 
wherein they rotate in opposite directions to the coupling for 
the second procedure wherein they rotate in the same 
direction and vice versa is shown in FIGS. 12 to 14. Thus, in 
FIG. 12 there is shown the cylinder means 10 and 11 with their 
reference line grooves 12 and 13 in the lines of sight l8 and 
19. FIG. 13 on the other hand illustrates the second procedure 
with the cylinder means 10 and 11 having their reference line 
grooves 12 and 13 in the lines of sight rays 47 and 48. 
With the cylinder means in the position of FIG. 12, a ray or 

line of sight is traced on the projection of the cylinder means 
11 parallel to the ray or line of sight passing through the 
reference line groove 12 of the cylinder means 10 to obtain 
the point 12a on the surface of the cylinder means 11. 
Similarly, in FIG. 13 a corresponding point 12b is located on 
the cylinder means 11. The are 13-12a corresponds to the 
angle '04 equal to the angle between the lines of sight or rays 18 
and 19. See also FIG. 9. In FIG. 13 the arc 13 to 12b cor 
responds to an angle [3 equal to the angle formed between the 
rays or lines of sight 47 and 48 shown in FIGS. 10 and 13. 

Starting from the positions indicated in FIGS. 12 and 13 and 
turning the cylinder means in their respective directions 
through any angle, it is clear that the angle a will increase in 
view of the fact that in FIG. 12 the two cylinders turn in a 
direction opposite to one another. By contrast in FIG. 13 the 
angle B will remain constant due to the rotation in the same 
direction of the cylinders, it being understood that in both 
cases the cylinders turn at the same speed. During this turning 
a time will come when, as shown, in FIG. 12 the groove or 
reference line 12 will be at the point 12c as shown in dotted 
lines and the groove reference line 13 will be in the cor 
responding position l3c, also indicated in dotted lines, so that 
the direction of the ray or line of sight 18 passing through the 
point 126 on the cylinder means 10 will correspond and be 
seen through the sight line 19 to be superimposed on a point 
12d on the surface of the cylinder means 11 so that the in 
cluded angle between 13 c and 12d will correspond and be 
equal to the angle [3 de?ned by the arc 13-12b as shown in 
FIG. 13. 

\ With these angles thus determined initially, it is evident that 
by coupling the cylinder means 10 and 11 to move together in 
the same or opposite direction, they may be easily made to 
pass through the sighting positions as shown in FIGS. 12 and 
13. In fact this coupling from one manner of rotation to the 
other can, as shown in FIG. 14, be effected between the gears 
56 or 57 and the axle 53 of the cylinder means 11 without 
need of adjustment when passing from one procedure to the 
other through the simple axial displacement in either direction 
A or B of a coupling component such as the disc 66. As shown 
here the disc 66 is provided with oppositely directed dog 
clutch elements 67 which are arranged to coincide, when the 
alignment conditions of FIGS. 12 and 13 have been reached, 
with axial holes 68 and 69 on the two gears 56 and 57 respec 
tively. By making the dog-clutch element's slightly conical, 
couplings of great accuracy and no clearance will be con 
sistently obtained. Thus, instead of having two pairs of indica~ 
tors such as 64 and 65 as shown in FIG. 11 which require two 
distinct positionings, a indicator means such as illustrated in 
FIG. 14 will suffice to ?x the positions of the gears to allow 
them to pass directly from one driving method to the other. 

1 
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From the above description of the invention it will be seen 
that I have provided a method and apparatus for optically 
positioning printing plates that is accurate, convenient and ef 
?cient and overcomes the disadvantages of the prior art. 

Although minor modi?cations might be suggested by those 
versed in the art, it should be understood that I wish to em 
body within the scope of the patent warranted hereon all such 
modi?cations as reasonably and properly come within the 
scope of my contribution to the art. 

I claim: 
1. A method of optically positioning printing plates, for 

synchronized printing including a ?rst procedure of optically 
positioning a ?rst printing plate means in predetermined rela 
tion to a' model means and a subsequent procedure of optically 
positioning any subsequent printing plate means in predeter 
mined relation to the ?rst printing plate means so that said 
printing plate means may be separately arranged to print 
images in superimposition, and wherein said ?rst procedure 
includes placing said model means on a ?rst cylinder means in 
predetermined longitudinal and angular relationship with 
respect to a predetermined reference line of the cylinder 
means, positioning a supporting means on a second cylinder 
means in relation to a predetermined reference line on the 
second cylinder means, said ?rst and second cylinder means 
having identical diameters, parallel axes and being juxtaposed, 
attaching a ?rst printing plate means on the supporting means, 
viewing said model means and said ?rst plate means through a 
?rst optical device having a predetermined setting, adjusting 
the position of said ?rst printing plate means so that the image 
of the model means and the ?rst plate means will be superim 
posed, removing the model means from the ?rst cylinder 
means; and wherein said subsequent procedure includes at 
taching a supporting means to said ?rst cylinder means and 
applying thereto a second printing plate means, viewing said 
?rst and second plate means through a second optical device 
having a predetermined setting, and aligning said printing 
plate means so that images of the ?rst and second plate means 
will be superimposed on each other. 

2. A method of optically positioning printing plates accord 
ing to claim 1 wherein third and subsequent printing plate 
means are positioned by a subsequent procedure including the 
steps set forth with respect to the second printing plate means. 

3. An apparatus for optically positioning printing plates for 
synchronized printing comprising ?rst and second plate sup 
port means mounted in predetermined relation to each other, 
an optical viewing means ?xed in predetermined relation to 
said plate support means whereby plates on the surface of said 
support means may be aligned and wherein said optical view 
ing means has ?rst and second sighting means therein and ?rst 
and second sets of mirrors therein wherein said ?rst set of mir 
rors are so positioned that a positive image on said ?rst sup 
port means and a negative image on said second support 
means will appear superimposed when viewed through said 
?rst sighting means and sighted through said ?rst set of mir 
rors; and wherein said second set of mirrors are so positioned 
that a negative image on each of said ?rst and second support 
means will appear in superimposed relationship when viewed 
through said second sighting means along a line of sight 
through said second set of mirrors. 

4. An apparatus for optically positioning printing plates ac 
cording to claim 3 wherein said ?rst and second plate means 
are mounted on respective ?rst and second cylinder means, 
said cylinder means being connectible to each other by a ?rst 
gear train and a second gear train, said coupling means being 
operable to alternately engage either or none of said gear 
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trains whereby when said first gear train is engaged said cylin 
ders move in opposite directions and when said second gear 
train is engaged said cylinders move in the same direction. 

5. An apparatus for optically positioning printing plates ac 
cording to claim 4 wherein said coupling means has an indica 
tor means thereon to provide consistent and accurate coupling 
between the coupling means and the gear trains. ' 

6. An apparatus for optically positioning printing plates ac 
cording to claim 5 wherein said indicating means include a 
conical projection on said coupling means and an axially 
aligned hole on said gear train means. 

7. An apparatus for optically positioning printing plates ac 
cording to claim 3 wherein said ?rst and second plate means 
are mounted on respective ?rst and second cylinder means, 
said cylinder means each having a reference line thereon, said 
reference lines being disposed in predetermined relation to 
each other, each of said cylinder means having a connector 
means thereon at said reference line, a printing plate support 
means being detachably connected to said cylinder means by 
said connector means. 

8. An apparatus for optically positioning printing plates ac 
cording to claim 3 wherein said support means are connectible 
to each other by a coupling means whereby they rotate in 
predetermined relation to each other. 

9. A method of optically positioning printing plate means on 
?rst and second support means each having a parallel, axially 
extending reference line on the surfaces thereof comprising 
the steps of positioning said reference lines in predetermined 
relation to each other, rotating each of said support means in 
an opposite direction through an equal angle, placing a posi 
tive image of the matter to be printed in a predetermined posi 
tion on said first support means in relation to its respective 
reference line, placing a ?rst plate means having a negative 
image of the matter to be printed on said second support 
means, sighting said positive and negative images through a 
?rst optical viewing means which viewing means will reverse 
one of said images with respect to the other, adjusting the 
position of said ?rst plate means so that said images will ap 
pear in superimposed relation to each other when viewed 
through said ?rst viewing means, removing said positive image 
from said ?rst support means and replacing it with a second 
plate means having a negative image of the matter to be 
printed, sighting said negative images on said ?rst and second 
plate means through a second optical viewing means which 
viewing means will not reverse one of said images with respect 
to the other, and adjusting the second plate means so that the 
images will appear in superimposed relation to each other. 

10. A method of optically positioning printing plates ac 
cording to claim 9 including the steps of removing said second 
plate means from said ?rst support means and replacing said 
second plate means with a third plate means having a negative 
image of the matter to be printed, and repeating the steps 
taken with respect to said second plate means whereby said 
?rst plate means serves to successively position all printed 
plates necessary to print the same image. 

11. A method of optically positioning printing plates ac 
cording to claim 9 wherein said support means each include a 
cylindrical roller having a sheet member mounted thereon, 
said roller having a groove in its cylindrical surface, said 
groove being ?xed relative to said reference line, and includ 
ing the steps of mounting a portion of said sheet member in 
said groove, said plate means being placed on said sheet 
member whereby said position of said plate means is adjusted 
by movement of said sheet member, said adjustment being ef 
fected by movement of said sheet means in said groove. 
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