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3,339,817 
WEB REGISTER CONTROL MEANS UTILIZING 

A TELEVISION SYSTEM 
Denis E. E. French, West Kirby, Wirrall, England, as 

signor to Moore Business Forms, Inc., Niagara Falls, 
N.Y., a corporation of Delaware 

Filed Mar. 5, 1965, Ser. No. 437,519 
Claims priority, application Great Britain, Mar. 6, 1964, 

9,598/ 64 
5 Claims. (Cl. 226-100) 

This invention has reference to web register control 
means. Such register control means is required in ma 
chines for producing, for example, continuous stationery 
having marginal feed perforations as well as cross perfo 
rations for separating the continuous Webs into form 
lengths. When such continuous stationery webs are pro 
duced a plurality of webs are printed independently on 
separate printing units and these independent webs are 
collated. Prior to collation, the webs are interleaved with 
Webs of transfer material, for example, Webs sometimes 
referred to as one-tirne carbon webs. Subsequently, after 
the collation the marginal feed perforations are applied to 
'the edges of the webs and cross perforations are provided 
across the webs. It is important that the forms being col 
lated should be in accurate register one with another when 
they are collated so that a particular area of one record 
web exactly overlies the corresponding area of another 
record web. 

It is an object of the present invention to provide an 
improved web register control means whereby the register 
between continuous webs being collated may be accurately 
controlled. 

According to the present invention a web register con 
trol means comprises means to irradiate a moving webat 
predetermined intervals in synchronism with the speed of 
movement of the web, means for scanning the _web while 
the irradiation is projected on to it and means for repro 
ducing an impression of the scanned web. 
A printing press for producing continuous stationery web 

assemblies and embodying web register control means in 
accordance with the invention will now Vbe described by 
way of example with reference to the accompanying draw 
ings, wherein: 
FIGURE 1 is a simplified diagrammatic side view of 

a printing press; 
FIGURE 2 is a simplified diagrammatic. plan view of 

part of a printing press; 
FIGURE 3 is av perspective view of a >control console; 
FIGURE 4 is a view of part of a continuous stationery 

web whose register is to be controlled; 
FIGURE 5 is a diagrammatic view of the web feed 

control means; ‘ , 

FIGURE 6 is a view of part of the mechanism to con» 
trol the feed of the webs; 
FIGURE 7 is a view of the control mechanism as seen 

from theright-hand end of FIGURE 6, with a diagram 
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of paper and to feed a web of paper from the reel around 
a plurality of driving and guide rollers as well as turner 
bars. The web is then fed to a printing unit 4 which in 
cludes the usual impression rollers, inking rollers and the 
like and which prints a lay mark 15 on each form length in 
addition to the usual data. The webs are fed through the 
machine at a speed of between one and twenty- forms 
lengths per second. 
As shown in FIGURE 1 two webs 2 are printed by a 

respective printing unit and are then interleaved With a 
continuous transfer material web 5 sometimes called a 
one-time carbon web, fed from a reel 6 and these inter 
leaved record and transfer material webs _are fed over 
guide rollers to a collator 7. The collated webs are sub 
sequently fed to punching mechanisms which punch the 
marginal feed perforations in the webs and provide the 
cross perforations in the webs. 

In order to ensure accurate registration of the webs be 
ing fed into the collator 7, a scanning mechanism 8 is 
mounted adjacent the path of each web as it is fed to 
the collator before being interleaved. This scanning means 
8 comprises a television camera which is located close to 
the web to scan the web as it is fed past. A light source 9 
which projects light onto the moving webs is mounted 
adjacent to the television camera and serves lto project 
light onto the part of the web being scanned by the tele 
vision camera as it passes. 
The light source 9 is connected up in circuit with a con 

tactor device 10` which is operated by one of the printing 
units 4. The printing roller is connected to a cam unit 11 
which serves to close the circuits of a switch once dur 
ing the pasage of each form length. For example, if the 
printing roller prints three form Álengths during each 
revolution, the cam will close the associated switch three 
times during each revolution of the printing roller at 
exactly the same relative position with respect to each 
form length to irradiate the form length with light and 
produce a stroboscopic eiîect so that a single image of 
the form length appears to a viewer. 
Each television camera '8, is connected up in a closed 

circuit with a television screen 12 on a console 13 (FIG 
URE 3) so that an impression of a form length or part of 
a form length of the record web as it passes beneath the 
television camera 8 is reproduced on the television screen 
12. By the phenomenon of persistence of vision and be 
cause the light 9 is projected onto the form length at the 
same relative time during the passage of each form length, 

» the appearance of a single form length Will appear on the 

50 

matic showing of the ultimate connections tothe reel‘ 
shaft; _ v , 

FIGURE 8 is a plan view in somewhat diagrammatic 
form of a turner bar installation control according to the 
principles of the invention and usable along with or in 
addition to the installations previously illustrated; and 
FIGURE 9 is a diagram illustrating an automatic con 

trol for the webs. 4 . 

The printing press comprises a supporting frame F 
(see FIGURE 2) upon which is carried a plurality of 
printing units 1 (only two of which are shown in FIG 
URE 1) and each of which prints and feeds a single 
printed continuous stationery record web 2, consisting of 

_ a plurality of ‘form lengths to a collator. The printing unit 
comprises an unwind unit 3 to receive and support a reel 
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`screen 12. A grid 14 is marked on the television screen and 
the impression of the form length reproduced on the screen 
is magnified so that a part of the form length on which 
the lay mark 15 is printed is reproduced> on the television 
screen. The lay mark 15 consists of a pair of lines at right 
angles-_one parallel with the longitudinal center line of 
the record web 'and the other line transverse to the secord 
web. This lay mark 15 is arranged to coincide withl the 
main grid lines 16 on the television screen at right angles 
to one another. Further grid lines 17 are produced on the 
screen parallel to the main grid lines and spaced from the 
main grid lines at distances corresponding to distances of 
ten one-thousandths of an inch on the unmagniñed web. 
A second lay mark 18 is printed on the web of station 

ery adjacent to one edge. The lay mark 18 is printed by 
means of two closely spaced parallel lines on and near 
the end of the printing roller. If the web is in the correct 
transverse position one lay mark 18’ is printed. If, how 
ever, the web is too far to one side (to the left) two lay 
mar-ks 18’ are printed Whereas if the web is too far to the 
other side (to the right) no lay marks are printed. 

Television screens are located in the console 13, one 
screen 12 for each printing unit 4 and each television 
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screen has associated with it three pairs of push buttons 
20a, 20b, 20c. These push buttons are for operating means 
to control the register of the web. 

Push buttons associated with each television screen are 
associated with complementary control mechanism on the 
printing machine. Thus, the first pair of buttons 20a con 
trols the adjustment of the web to compensate for trans 
verse misalignment of the web which is recognized by the 
printing of neither or two marks 18” of the closely spaced 
parallel line marks 18 (FIGURE 4). If it becomes appar 
ent that the web is too far to one side (to the left), the 
machine operator presses the appropriate button 20a to 
move the web to the right to correct this sideways register. 
The buttons 20a (FIGURE 5) are connected in a circuit 
with a respective solenoid 21a, 2lb, each of which controls 
a respective air valve 22a, 22b to control the supply 
of air to respective air operated cylinders 23a, 23b so that 
the cylinders 23a, 23b are each associated with the re 
spective buttons 20a. The pistons of the respective cyl 
inders 23a, 23b are connected to operating rods 24 each 
of which carries a plate 24a with a pivot point 26 on which 
a ratchet 25 is pivoted. The ratchets cooperate with re 
spective sets of teeth A27 fixed on a drive shaft 28. Opera 
tion of one piston in a cylinder 23a causes pivotal move 
ment of the respective plate 24 to move the respective 
ratchet 25 over a fixed cam surface 25a into contact with 
complementary teeth 27 on the drive shaft 28 to rotate 
this drive shaft in one direction by one increment. Alter 
natively, if the other cylinder 23b is operated the other 
ratchet 25 will be operated to drive the teeth 27 around 
by one increment in the opposite direction. 

Thus, for the control of the transverse registration, the 
teeth 27 on the screw shaft 28 are engaged by the ratchet 
25 so that the shaft 28 is rotated. A flanged travelling nut 
29 is threaded onto the shaft 28 and a projecting rider 
member 30 secured to the axle 31 of the reel 3 of the 
unwind unit, engages with the nut 29 so as to be axially 
adjusted by the rotation of the screw shaft 28 in order to 
adjust the reel axle 31 (and hence the reel of the unwind 
unit) transversely of the machine to maintain transverse 
register. 

In like manner, the second pair of push buttons 20b 
on the console 13 are connected to a slewing roller device 
32. This device includes a pair of ratchets and pneumatic 
cylinders 23a and 23b, similar to the ones previously de 
scribed and acting under the control of the push buttons 
20b. A similar shaft 28 (which need not be threaded in 
this instance) is rotated incrementally each time the ap 
propriate button is pressed and this adjustment effects 
the slewing control through a bevel gear connection 33a, 
one gear of which is carried by the shaft 28 and the other 
upon a threaded shaft 33b which carries a travelling nut 
33e rigid with the roller guide structure 34. Thus, when 
the roller 33 is angled or slewed, the proper side Iadjust 
ment of the web path is effected. 
The third pair of push buttons 20c on the console serve 

to control a register unit 35 to alter the lengthwise register 
of the web. The push buttons 20c are connected in a sim 
ilar manner to the push buttons 20a, 20h to a sim 
ilar pneumatic circuit including a pair of pneumatic con 
trol cylinders 23a, 23b and ratchet mechanisms 25 and 
these serve to rotate a control shaft 28 in a similar man 
ner to that already described in connection with the trans 
verse control mechanism. However, in this case rotation 
of the control shaft 28 serves to rotate a quadrant struc 
ture 36. This structure includes a toothed quadrant 37 
which is pivoted on rotation of the shaft 28. A pair of arms 
38 are operatively fixed to the quadrant 37 and the arms 
carry a roller 39 at their outer ends. It will be apparent 
that as the quadrant 37 is pivoted by rotation of the shaft 
28 the arms 38 will pivot to move the roller 39, on which 
are mounted a pair of rollers. By moving these rollers 39 
the effective length of the path of the web is altered there 
by controlling lengthwise register of the web from the 
printing machine to the collating machine. 

15 

20 

30 

40 

45 

50 

55 

60 

65 

70 

75 

4 
It will be apparent that there are a television camera, 

television screen, a set of control buttons and cooperat 
ing web control mechanisms to control each web passing 
through the machine and four of such units are shown 
in FIGURE 3. 
When a printing machine as hereinbefore described is 

used to produce continuous stationery assemblies the 
webs 2 are fed to the printing machine in the usual way 
and the television camera control equipment is switched 
on. It will be apparent from the television screen 12 
whether the webs are in register or not. If a leading edge 
of a square lay mark 15 printed on the form is in regis 
ter with the grid lines 16, on the television screen no ad 
justment is required. If, however, the leading edge of the 
square lay mark 15 is not in register with the correspond 
ing grid line 16 it is required to make a longitudinal ad 
justment to the web and the appropriate push button 23e 
is pressed on the console 13 to rotate the register roller 
39 to vary the length of the web and so adjust the webs 
being fed to the collator. On the other hand, if the other 
perpendicular line of the lay mark 15 on the form does 
not coincide with the cross grid line 17 on the television 
screen the appropriate push button 23a is pressed on the 
console to effect transverse adjustment of the stationery 
web to correct the out of register feeding of the web. Simi 
larly, if neither of two lay marks of the parallel lay marks 
18’ or 18" appear on the web the appropriate push but 
ton is pressed to effect adjustment of the web. 

In those cases where a plurality of webs are printed 
and subsequently collated in a printing machine and in 
which the reel shaft 31 is located at one side of the ma 
chine, it may be preferred to feed the web into the ma 
chine over turner bars. This embodiment is illustrated in 
a somewhat casual manner in FIGURE 8 of the drawings 
where the web 2 moving from the reel or unwind station 
3 is wrapped around the turner bar 50 as it proceeds to 
ward the press 4; and transverse correction as indicated 
by the arrow, is effected by the bodily shifting of the frame 
51 carrying the turner bar 50 along the guides 52 carried 
by the frame F’. The turner bar sub-frame 51 is shifted 
by the threaded engagement of the screw shaft 28', which 
shaft is rotated by means including the parts 23a and 23b 
and 25, and other similar to the control elements already 
illustrated and described. 

In an alternative arrangement, diagrammatically illus 
trated in FIGURE 9 of the drawings, the register of the 
webs may be controlled automatically by having a light 
sensitive means such as a photo electric cell or transistor 
device located close to t-he television screen bearing an 
impression of part of the record web. The record web 
passing is printed with dark areas and the photo electric 
device will be so located as to sense any misalignment 
of the dark areas on the screen. Energization of these 
photo electric devices control switch means to operate the 
appropriate pneumatic cylinder to correct the mis-regis 
tration of the web. 

It is understood that various changes and modifications 
may be made in the embodiments herein illustrated and 
Ádescribed without departing from the scope of the inven 
tion as determined by the sub-joined claims. 
Having thus described the invention, what is claimed 

as new and desired to be secured by Letters Patent is: 
1. Web register control means comprising means to 

írradiate a moving web at predetermined intervals in syn 
chronism with the speed of movement of the web, means 
for scanning the web while the irradiation is projected 
onto it, means for reproducing the scanned impression 
of the web; the means for scanning the web comprising 
a television camera and the means for reproducing the 
scanned impression comprising a television receiver; means 
to alter the register of t-he webs to correct any incorrect 
register detected by the reproducing means; said regis 
ter correcting means comprising a pair of operating pis 
ton and cylinder mechanisms, a control shaft to effect 
correction of the web register, means operatively con 
necting said piston and cylinder mechanisms with said 
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control shaft, and means operated by said control shaft 
to effect -lengthwise register of the web. 

2. Web register control means comprising means to 
irradiate a moving Web.at;pre‘determined intervals in syn 
chronism with the speed of movement of the web, means 
for scanning the web while the irradiation is projected 
onto it, means for reproducing the scanned impression 
of the web; the means for scanning the Web comprising 
a television camera and the means for reproducing the 
scanned impression comprising a television receive-r; means 
to alter the register of the webs to correct any incorrect 
register `detected by the reproducing means; said register 
correcting means comprising a pair of operating piston 
and cylinder mechanisms, a control shaft to eifect cor 
rection of the web register, means operatively connecting 
said piston and cylinder mechanisms with said control 
shaft, and means operated by said control shaft includ 
ing a slewing roller device to correct side adjustment of 
the web. 

3. Web ‘register control means comprising means to 
irradiate a moving web at predetermined intervals in syn 
chronis-m with the speed of movement of the web, means 
for scanning the web While the irradiation is projected 
onto it, means for reproducing the scanned impression of 
the web; the means for scanning the We‘b comprising a 
television camera and the means for reproducing the scan 
ned impression comprising a television receiver; means 
to alter the register of the Webs to correct any incorrect 
register detected by the reproducing means; and light 
sensitive means to sense the scanned impression of the web 
and operative connections between said light sensitive 
means and said register correcting means and serving auto 
matically to control said last named means to correct in 
correct register of the webs. 

' 4. Web register control means comprising means to 
irradiate a moving web at predetermined intervals in syn 
chronism with the speed of movement of the web, means 
for scanning the web While the irradiation is projected 
onto it, means for reproducing the scanned impression of 
the web; the means for scanning the web comprising a 

6 
television camera and the means for reproducing the scan 
ned impression comprising a television receiver; means 
to alter the register of the webs to correct any incorrect 

“register-‘detected V’oy the reproducing means; said regis 
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ter correcting means comprising a pair of operating pis 
ton and cylinder mechanisms, a control shaft to effect cor 
rection of the web register, means operatively connecting 
said piston and cylinder mechanisms with said control 
shaft, and means operated by said control shaft to effect 
transverse register of the web, said last means including 
web turner bars. 

S. Web register control means comprising means to 
irradiate a moving web at predetermined intervals in syn 
chronism with the speed of movement of the web, means 
for scanning the web while the irradiation is projected 
onto it, means for reproducing the scanned impression 
of the web, the means for scanning the web comprising 
a television camera and the means for reproducing the 
scanned impression comprising a television receiver; and 
means comprising a slewing roller device to correct any 
incorrect side adjustment of the web detected by said re 
producing means, and means for skewing said device to 
and from adjusted angular positions in a plane parallel to 
that of the web. n 
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