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This invention relates in general to web 
fed gravure printing presses in which a plu 
rality of superimposed printings or imp, es 
sions are made upon a continuous we - of 

5 paper or other suitable material in one or a 
plurality of colors. The web is fed to the ‘I 
press over a plurality of guide rollers and 
into successive printing contacts with en 
graved printing cylinders each of which 

10 makes an impression upon ‘other impres 
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sions made by preceding cylinders. It is nec 
essary to have exact register of the super 
imposed printings, and it is comparatively 
easy to maintain registernlongitudinally or 
in the direction of travel of the web. It is 
extremely di?icult, however, to produce~ande 
maintain lateral register, that is register 
transversely of the web. ~ . 
One object of my invention is to provide 

novel and improved automatic means _con— - 
trolled by movement of the web for securing 
and maintaining 'lateral register of super 
imposed rintings or impressions. 
A furtlier object is to provide a novel and 

improved means for securing such lateral 
register of superimposed impressions where 

. in the transmission of light rays to a light 
. sensitive or 

80 

45 

hoto-electric cell is ‘varied in 
accordance with lateral movement of the web 
and’ causing lateral movement of the' web in 
the opposite direction is e?ected in accord 
ance with the variations in the transmission 

. , of light. ‘ 

Other objects are. to’provide means for 
I causing lateral movement of the web con! 
trolled b a light responsive device‘ which is 
subjecte to light rays the transmission of 
which from a source are interceptedor va 
ried by the web upon lateral ‘movement there 
of, whereby when the web laterally moves 'in 
one direction from a normal or - redeters 
ruined course, said means is automatically ac 
(tuatcd to cause lateral movement of the web 
in the opposite direction .to said predeter- 
mined course; ‘t provide apparatus of the 
character de‘sc bed embodying novel and 
improved features ‘of construction and to ob 
tain other advantages and results as will be 
brought out by the ollowing description. 

Referring to said drawings, in which cor 

- wardly 

1929. Serial No. ~870,289. 

responding and like parts are designated 
throughout the several views by the same 
reference characters, . 
Figure 1 is a fragmentary side elevation 

of the end of the press to which the web is 
‘initially fed, v portions of the side of the 
frame being broken away. 7 . 
Figure 2 is a top plan view of the machine. 
Figure 3 is a schematic illustration of the 

apparatus for securin and maintaining lat 
eral register of the wgb. ‘ 
Figure 4 is a plan view of the web show; 

ing the light absorbing’ or non-re?ecting 
band. 1 ' . - 

Figure 5 is a schematic.‘ illustration of a 
modi?ed form of the invention, and 
Figure 6 is a view similar‘ to Figure 4 

showing another mannerof varying the light 
re?ection by lateral movement of the web. 

Speci?cally describing the illustrated em- ’ 
bodiment of the invention, the press includes 
a frame comprising in general-two side pieces 
1 of any suitable construction" upon which 

70 

are journaled ,a plurality of' engraved or 4 
printing cylinders 2 upon the surfaces of 
which. are en raved the designs or other in 
scriptions' to e printed upon a paper or tex 
tile web 3 which is supplied to‘ the machine 
from a roll 4. This web entersthe machine 
over a uide roller; 5 and then passes down 

neath an impression roller 6 which 
cooperates with the-?rst engraved cylinder 2 
to cause printing contact of the web with 
the cylinder. The web then passes upwardly 
and over another guide roller 7, and‘ then 
downwardly around a'third guide roller 8 
which is preferabl adjustable for securin 
and maintain'inglbngitudinal registers o 

75 

the web. .~ From the‘ roller 8 the web passes _’ 
upwardly around a roller 9 which is adjust 
able for securin and maintaining lateral 
register of the we . From the lateral regis 
tering roller 8 the web passes downwardly 
beneath a second impression roller 6 into 
contact with the next en ' ved orv printing 
cylinder 2 from which tilea'web asses up 
wardly and over another guide ro er 7 and 
downwardly around another guide roller-8. 
The web then passes upwardly around an 
other lateral registering roller 9 .ani?enoe 109 



.2 

to the next impression roller 6 and engraved 
cylinder. I have shown only three printing 
cylinders, but as many of these cylinders are 
provided as are necessary to produce the de 

5 sired number of superimposed impressions or 
printings, as is known to those skilled in the 
art. One of the lateral registering rollers 9 
is arranged between the adjacent cylinders 
2 to secure a predetermined and normal 

10. course of travel of the web 3 so that accurate 
lateral register of the successive super~ 
imposed printings is obtained. Any suit 
able means may be provided for'drawing the 

' web through the machine, but for the pur 
15 pose of illustration I have shown the shaft 

10 of each printing cylinder 2 provided with 
a beveled pinion 11 which meshes with an 

‘ other pinion 12 ona horizontal driving shaft 
. 13 which is journaled in bearings 14 on the 
20 frame. ' This shaft is driven by a chain 

' and sprocket'connection 15 from an electric 
motor 16. - _ , . I 

An ink fountain-17 is arranged beneath 
each of the printing cylinders 2 so that the 
peripheral surface of said cylinder passes 
through the ink whereby the ink is applied 
to the cylinder for printing. Surplus ink is 
scraped from the cylinder by a doctor blade 
200. - 

30 ' In accordance with the invention the roll 
ers 9 have one end vertically adjustableso as 
to cause lateral movement of the web longitu: 
dinally of the rollers in both directions ac 
cordingly as the said end of the roller is raised 

35 or lowered; and the roller is adjusted auto 
matically by means controlled by. lateral 
movement of the web out of a predetermined 
or normal course. For the urpose of illus 
tration. each lateral registering roller 9 has 

‘e0 one end journaled in ‘a self-alining ball hear 
ing 170 in one side piece of the frame, and the 
other end is journaled in a similar self-alin 
ing bearing 18 which is in turn eccentrically 
mounted in a cylindrical bearing block 19 

45 rotatable in the other side piece of the frame. 
The outer end of each bearing block 19 car 
ries a worm wheel 20 with which meshes a 
worm 21 secured on a shaft 22. This shaft 22 
is connected by magnetic clutches 23 and 230 

50 to two electric motors 24 and 25. .Any suit 
able‘ magnetic clutch may be utilized which 
will selectively permit the shaft 22 to be‘ 
driven by either of the motors 24 or 25 which . 
are constantly driven from a suitable source 

65 of power. Obviously one of the motors will 

site direction. As an illustration of the mag 
netic clutch, I have shown schematically in 

60 Figure 3 of the drawings 
upon the shaft 27 of each of the motors. . This 
rotatinglbody has mounted thereon ?eld coils 
28 whic are connected to a source of electric 
current to be hereinafter‘ described.‘ Within 

65 each of the bodies 26 and secured on the shaft 

‘ers. 
‘invention one side of the’web 3 adjacent one 

a body 26 secured 
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22 is rotatably mounted an’ armature 29 hav 
ing a ‘commutator 30 with which cooperates ‘ 
brushes 31 .and 32 connected respectively to 
the ?eld coils 33 and the commutator 34 of a 
clutch motor 35' which includes the armature~v 
36 mounted on the shaft 22. The ?eld coils 
of the two rotating members 26 are vconnected 
through collecting rings 38 in parallel with 
a source of electricity 39, and are respectively 
controlled by switches 40 and 41 operated by 
the respective relays 42. and 43. 
With this construction it will be observed 

that when one of'the switches 40 or 41 is 
closed by its corresponding relay 42 or 43, 
the ?eld coils 26 of the respective rotatable 
clutch member 26 willbe energized. A mag 
netic clutch between the rotating member'and 

70 

the armature 29 is thereby produced so- as to . 
rotate the shaft-22 in one direction, the ro 
tating clutch member of the other clutch be-_ ~ ' 
ing unenergized and thereby permitting free 
rotation of the‘shaft 22. This rotation of 
the shaft 22 will cause rotation in one direc 
tion- of the. bearing block 19, which accord- . 
ingly moves the bearing 18 of the end of the 
lateral registering roller 9. This in turn will 
vary the tension on the ‘web 3 at the adjust 
able end of the roller so that the web is 
caused to. laterally move on said roller in 
one direction.‘ The paper will move in the ~ 
direction of the end of the roller 9 at which ‘ \ 
the .greater tension on the paper is pr< duced. 
The magnetic clutches 23 and 230 211: auto 

matically contr_olled in accordance with lat 
eral movement of the web 3 on the guice roll 

In accordance with one form of the 

edge thereof has 'a‘continuous light absorb 
ing'or non-re?ecting surface which is pref 
erably in-the form of a line or band 44 of a 
different color than the web, said line being 
printed on the web by' the ?rst cylinder 2 
substantially parallel with the edge of the‘ 
web.‘ 'Two sources of light 45 and 46 are so 
arranged with respect to, the-web that rays 
from the light sources are directed through 
lenses'47 and '48 upon 
line 44. ‘ 
As shown in Figure 4 of the drawings, 

the rays'from the twosources of light, when 
the web is moving in a normal or predeter 
mined course, orm circular spots 49 and 50 

the web adjacent the 

12-3 
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which meet at substantially the center of the ' 
line 44.. The light from both sources 45 and ' 
46 is re?ected by the web through a lens 51» 

drive thev shaft in one direction, while the 
other motor will drive the shaft in the oppo-. 

upon a light responsive means such as‘a sele 
nium cell or photo-electric cell 52. The two ‘ 
sources of light 45 and 46 may be electricv 
lamps supplied by alternating currents of 
widely different frequencies ; for example, the 
lamp 45 may be lighted by‘ sixty cycle alter 
natmg current while'the lamp 46 is lighted 
by ?ve hundred cycle alternating current. ' ‘ 

‘ The light responsive means 52 is connected by 
wlres in circuit with a source of electricity, 
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as usual, and with a current ampli?er and 
?lter 54 of known construction. The light‘ 
rays from thetwo sources 45 and 46 set up 
impulses in the current ?owing through light 
responsive cell according to the frequencies of 
the current supplying the light sources. 

‘ - These impulses are transmitted by the wires 

10 

15 

53 to the current ampli?er and ?lter 54 where 
the current is ampli?ed to a su?icient power 
to actuate the relays 42 and 43, and the cur 
rents of different frequencies are separated. 
from each other by the ?lter and conducted to 
therespective relays by‘ the wires 55 and 56.‘ 
In other words, the current carrying impulses 
corresponding to the sixty cycle light source 
operates one of the relays, for example, the 

’ relafy 43, while the current corresponding to 

20 

the ve hundred cycle lamp actuates the other 
relay, that is, the relay 42. _ 

In operation when the web is moving in 
- its normal or predetermined course the 

25 

80 

as 

amounts of sixty cycle and ?ve hundred cycle 
light rays re?ected .by the web to the light 
responsive cell 52 are such that the system is 
balanced and neither relay 42 or 43 is ener 
gized. Accordingly neither clutch 23 nor 
230 is‘energized, so that the shaft 22 is sta 
tionary. When the web- moves in either di 
rection the line 44 is moved ‘with respect to 
the two spots 49 and 50 of light so that less 
rays of one light frequency and more rays of 
the other light frequency are re?ected to the. 
light responsive cell 52. Thereupon the bal— 
ance of the system is disturbed, and one or 
the other of the relays 42 or 43 is energized 

v to close the corresponding'switch 40 or 41. 

.40 

45 

The respective clutch 23 or 230 is thus en 
ergized so as to magnetically connect the 
shaft 22 to the corresponding electric motor 
24 or 25. Thereby the shaft 22 is rotated in 
one direction to revolve the bearing block 19 
and, raise or lower the lateralv registering 
roller 9. The apparatus is so adjusted that 
'the lateral registering ‘roller is operated to 
cause movement of the web in the 'direction 

_ opposite to the movement which initiated the 
"operation; in other words,- if the web for 
some cause moves in one'direction out of its 
normal or predetermined course, the appara 
tus automatically operates to‘ move the web 
in the opposite direction back to its normal 
or predetermined course. It will be observed 
that the line 44,ibeing printed by the ?rst cyl-, 
inder is in a certain relation‘ to-the impres 
sion, ensures rthe same relation being main 
tained on subsequent impressions by coop 
eration of the line with the light sensitive cell 
andthe related apparatus. I _ 
‘A modi?cation of the‘ invention'is shown 

in Figure 6 of the drawings, where instead. 
of forming a line on the we , one edge of the 
web partially overlies a black or non-re?ect 
ing surface 57 on a member ?xed to the frame 
of the machine. In normal operation of the 
apparatus part of ‘each spot of light 58 and 

,59 is located on'the black surface 57 while 
the'other part is located on the web. Obvi 
ously movement of the web will vary the light 
re?ection to the light responsive cell in a 
manner ‘similar to that hereinbefore de 
scribed. 
According to another form of the inven 

' tion two light sources 60 and 61 of the same 
power ma be utilized in conjunction with 
correspon ing light responsive cells 62 and 63 
each of which is connected through a current 
ampli?er 64 to a relay 65 which controls a 
switch 66. The light sources are so arranged 
with respect to the web 3 that rays of light 
are directed through the respective lenses 
"67 and 68 to form spots 69 and 70 spaced 
longitudinally of the web and each overlying 

_'the black line 44 for about half the width of 
the‘ latter 'as shown in Figure 5. In other 
words, when the web is running in its nor 
mal or predetermined course, one half of 
each light spot 69 and 70 is located on the 
black line 44, while the other half is located 
on the reflecting surface of the web at the 
side of the line opposite the other spot. 
The switches.66 control the respective mag 

netic clutches 23 and 230 just as do the 
switches 4 'and 41. ' ' 

In operation of this form of the invention, 
when the web is running in its normal course, 
both of the relays 65 are deenergized. Upon 
lateral movement of the web in ether direc 
tion, more light is're?ected from one source 
and less light is reflected from the other 
source to the respective light sensitive cells 
62 and 63. Accordingly one of the relays 65 
is energized so as to close its corresponding 
switch and thereby energize the respective 
clutch 23 or 230. The lateral neg'stering 
roller is then adjusted in the manner herein 
before described. 

Preferably automatic apparatus embody 
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ing my invention is utilized in connection ' 
with each printing cylinder 2, and obviously 
it is immaterial whether the same form of 
the invention is utilized for each printing 
cylinder or a different form of the invention 
for'each cylinder, as shown in the drawings. 
While I have shown and described the in 

vention in connection with gravure presses, 
it is equally well adapted for use with other 

lithographic machines, web-fed type presses 
and web-fed half-tone presses. Also while 
the invention has been shown as embodied in 
certain details of construction, it will be un 
derstood that this is primarily for the pur 
pose of illustrating the principles of the in 
vention and ‘that many modi?cations and 
changes may be made in the details of the ap 

110 
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vprinting machines,‘ such as planographic of ' 

120 

paratus without departing from the spirit or - 
scope of the invention. , 
Having thus described my invention,~what 

Iclaimis: ' ' 

"1. In a web-fed printing machine, the com 



bination of'a web supply, means for printing 
upon said web, means for vconveying the web 
to said printing means, mechanism 1nclud— 
ing light responsive means for causing lateral 
movement of said Web upon said conveying 
means, and a source vopt-light arranged with 
respect to said light responsive means and 
said web so that lateral movement of said 
web varies the e?'ect of the light from said 
source upon said light responsive means. _ 

2. In a web-fed printing machine, the 
combnation of a. web supply, means for 

, printing upon said'web, means for convey 
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ing the web to said printing means, mecha 
nism including light responsive means for 
causing lateral movement of said web upon 
said conveying means, and a source of light 
arranged with respect to said light respon 
sive means and said web so that said web re 
?ects light from said source upon said light 
responsive means and such light re?ection 
varies‘ in accordance with lateral movement 
of said web upon said conveying means. 

3. In a web-,fe‘d printing machine, the com 
bination of a web supply, means for printing 
upon said web, means ior conveying the web 
to said printing means, means for causing 
lateral movement of ‘said web upon said con‘ 
veying means in both directions, light respon 
sive means for controlling the last-mentioned 
means so as to cause movement of the web in 
one direction or the other according to vari-' 

‘ ations in light rays directed upon said light 

40 

responsive means, and a source of light ar 
ranged with respect to said light responsive 
means and said web so that lateral movement 
of said web varies the transmission of light 
to said light responsive means. ' ' 

4. In a web-fed printing machine, the 
combination ‘of a web supply, means for 
printing upon‘ said web, means for con 
veying the web to said printing means, 
means for causing lateral movement of said 
web upon said conveying means in both direc 
tions, light responsive means for controlling 
the last-mentioned means so as' to cause move 
ment of. the web in one direction or the other 
according to variations in light rays directed 
upon said light responsive means, vand a 
souiice of light arranged with respect to said 
light responsive means and said'web so that 
said web re?ects light from said source upon 
said light responsive means and such light 
reflection varies in accordance with lateral 
movement of said web. 7 . 

5. In a web-fed printing machine, the 
combination of a Web having di?'erent por 
tions of‘its surface respectively light absorb 
ing and light re?ecting, means for printing 
upon, the web,.means for conveying the web 
to said printing means, mechanism including 
two light responsive means for causing lat 
eral movement of said web in opposite direc: 
tions, and two sources of light arranged 
with respect to said light responsive means 
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and said web so that upon lateral movement 
of'said web in either direction said re?ect-. 
ing surface and light absorbing surface of 
said web increase the re?ection of light to 
one of said light responsive means and de 
creases the light re?ected to the other re 
sponsive means so as to cause lateral move 
ment of the web in one direction or the other. 

6. In a web-fed printing machine, the com 
bination of a web having different portions 
of its surface respectively light absorbing and‘ 
light re?ecting, means for printing upon the 
web, means for conveying the web to said 
printing means, mechanism including’ light 
responsive means for causing lateral move 
ment of said web according to variations in 
light rays directed upon said light responsive 
means,'and a source of light arranged with 
respectto said light responsive means and 
said web so that lateral movement of said 
web causes movement of said re?ecting and 
non-re?ecting surfaces to vary the transmis— 
sion of light to said light responsive means. 

7. In a web-fed printing machine, the 
combination of a web supply, means _for 
printing upon said web, means for conveying 
the web to said printing means, light respon 
sive means, two electric lamps operated by 
alternating current of different cycles ar 
ranged with respect to the light responsive 
means and said web so that lateral movement 
of said web varies the transmission of light 
from both said lamps to said responsive 
means, and means controlled by said light 
responsive means for causing lateral move 
ment of said web in either direction accord 
ingly as said responsive means responds to 
light from one or the other of said lamps. 

7. 
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8. In a web-fed printing machine, the come ‘ 
bination of a web supply, means for printing ' 
upon said web, means for conveying the web 
to said printing means; means for adjusting 
said conveying means in opposite directions 
to cause lateral movement of said web, means 

, for driving the last-mentioned means includ 
ing two prime movers moving in opposite di 
rections and a magnetic clutch between each 
of said prime movers and said last-mentioned 
means, light responsive means for controlling 
said magnetic clutches according to varia 
tions in light transmitted to said light re 
sponsive means, and light transmitting 
means arranged with respect to said light 
responsive means and said web so that lateral 
movement of said web varies the transmis 
sion of light to said light responsive ianeans. I 

9. In a web-fed printing machine, the com 
bination of a web supply, means for print 
mg upon said web, means for conveying the 
web. to said printing means; means for ad-' 
justlng said conveying means in opposite di~ 
rections to cause lateral movement of said‘ 
web, means for driving -.the last-mentioned 
means including two prime movers moving in 
opposite directions and a magnetic clutch be 
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tween each of said prime movers and said 
last-mentioned means, an electric circuit in 
cluding a relay switch for controlling each 
of said magnetic clutches, a photo-electric 
cell, two electric lamps operated by alternat 
ing current of di?erent cycles arranged with 
respect to said light responsive means and 
said web so that lateral movement of said web 
varies the transmission of light from both 
said lamps to said light responsive means, 
and an electric circuit including ‘an ampli?er 
and a ?lter and said photo electric cell and 
said relay switches so that each of said relays 
is actuated in accordance with the in?uence of 
the light from one of said lamps upon said 
photo electric cell. 

10. Automatic mechanism for securing and 
maintaining lateral register of superimposed 
impressions upon the web ofa-web-fed print- ’ 
ing machine, comprising a source of light, 
light responsive means, means for varying 
the transmission of light rays to said light 
responsive means upon lateral movement of 
the web in either direction, and means in 
?uenced by said light responsive means for 
causing lateral movement of the web the 
opposite direction in accordance with varia- ' 
tions in such light transmission. _ 
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