
Nov. 8, 1966 W. F. HUCK 3,283,629 
WEB PROCESSING MACHINES WITH COORDINATED 

WEB REGISTER AND TENSION CONTROLS 
Filed Dec. 4, 1964 2 Sheets-Sheet 

92 4. 

f . . . so- 36 2. 
2 A. 32 9/- a24 894 t 961 

92 e4 a82 8.2 93 
REGISTER N- s 
CONTROL - - A M 
PANEL 

NVENTOR 
WILLIAM F. HUCK 

ace-se 
ATTORKEY 

  



Nov. 8, 1966 W. F. HUCK 3,283,629 
WEB PROCESSING MACHINEs WITH COORDINATED 

WEB REGISTER AND TENSION CONTROLS 
Filed Dec. 4, 1964 2 Sheets-Sheet 2 

v03 

434 

(Lift Ag: 3. 7. 
w, “t a 

-- eza 

764 Sel 
2/4 (i.e. 

1Fifth Tala sea E. z. Oilill. 6/ 
s 234 H. 

642 522 l /06 
t y He Af2. 

A/ 2 65 (7é 32 - 

or 60? 
34 53 

Eace? SS NN 

XNKNSSES4/ S N& 
Pact 32 

4/ 

N2 

M/ M 

Ag: 2. 

INIVENTOR. 
WILLIAM. F. HUCK 

BY Collel - Satá-2-fur 
4TTDORNEY 

    

  

    

  



United States Patent Off 3,283,629 
Patented Nov. 8, 1966 CC 

3,283,629 
WEB PROCESSING MACHINES WITH COO.R.C. 
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This invention relates generally to machines for sub 
jecting flexible webs, such as webs of paper, cardboard, 
cloth, plastic, metal foil or the like, while traveling 
continuously at high speeds, to processing operations, for 
example, printing, perforating, embossing or transverse 
Cutting or sheet-forming operations. The invention is 
directed more particularly to machines of the described 
character for processing webs having printed or other 
repetitive patterns previously applied thereto, and wherein 
the processing operations are to be performed at prede 
termined positions relative to the repetitive patterns on the 
webs. 

In machines for processing webs while the latter travel 
continuously at high speeds, the printing, perforating, 
embossing, or transverse cutting or sheet-forming opera 
tions are performed by at least one rotary cylinder pe 
ripherally engaging the web to propel the latter and carry 
ing Web processing elements to act periodically upon the 
Web. For accurate maintenance of a desired repeat length 
of the processing along the web, for example, of the size 
of sheets cut from the web in the case of transverse cutting 
operations, it is important that the web be drawn or pro 
pelled by the rotary cylinder under a substantially uni 
form, predetermined tension, notwithstanding the tension 
varying effects of changes in environmental conditions or 
of variations of physical qualities of the web. Further, 
where the web has printed or other repetitive patterns pre 
viously applied thereto, it is necessary to provide register 
control means by which proper register or positional re 
lationship is maintained between the repetitive patterns 
on the web and the processing elements carried by the 
cylinder to act periodically on the web. However, all 
register controls are normally operative, upon sensing of 
deviations from a registered condition of the repetitive 
patterns on the web with respect to the processing ele 
ments on the cylinder, to effect variation of web tension 
in a run of the web leading to the cylinder in the sense 
for restoring the registered condition. Thus, the opera 
tion of the register control means is normally inconsist 
ent with the requirement for maintenance of a uniform 
predetermined tension in the web run leading to the 
cylinder. 

Accordingly, it is an object of this invention to pro 
vide a machine for processing a web having repetitive pat 
terns thereon by means of web processing elements carried 
by a rotary cylinder which peripherally engages the web 
to continuously propel the web, and wherein web register 
and tension controls, which may be of known types, are 
coordinated to afford both accurate register of the 
repetitive patterns with respect to the web processing 
elements and maintenance of a predetermined uniform 
tension in the web run leading to the cylinder. 

in Web processing machines according to this invention, 
means are provided for interrupting or preventing dis 
placement of the web run leading to the processing 
cylinder by the tension control upon operation of the 
register control until the web tension variation introduced 
by Operation of the register control has been effective to 
compensate Substantially for the deviation from the regis 
tered condition which gave rise to operation of the register 
control. 

In preferred embodiments of the invention, the tension 
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control is rendered inoperative for a limited period upon 
Operation of the register control and, thereafter, the regis 
ter control is rendered inoperative for a limited period 
during which the tension control is free to operate and 
thereby correct for any departure from the uniform web 
tension to be maintained. Thus, the register and tension 
controls of the web processing machine act alternately 
and incrementally to achieve both accurate register and 
a generally constant or uniform web tension during the 
processing of the web. 

In some embodiments of the invention, a register con 
trol roller engages a run of the web leading to the 
cylinder which propels the web and carries the web proc 
essing elements and such roller is positively displaced for 
adjusting the length of the web path in said run upon 
deviation from the registered condition of the repetitive 
patterns on the web with respect to the web processing 
elements; a tension control roller is yieldably biased 
against the web run under a predetermined force so as 
to be displaced upon variations of the tension in the 
web run from a predetermined value; and the tension 
control roller is held against displacement for a predeter 
mined period upon displacement of the register control 
roller effective to compensate substantially for deviations 
from the registered condition, whereupon, displacement of 
the register control roller is prevented for a predetermined 
period during which the tension control roller is free to 
be displaced for restoring said predetermined value of 
tension in the web run. 
The above arrangement is particularly adapted to make 

use of a web propelling and processing cylinder of a 
construction having radially displaceable members form 
ing part of its peripheral surface, and positioning means 
which displace such members radially upon and in pro 
portion to displacements of either the register control 
roller or the tension control roller so as to vary compen 
satingly the web engaging circumference of the cylinder, 
and thus the speed of its propulsion of the web, in the 
sense for correcting either a deviation from the registered 
condition or a variation of web tension from the constant 
value to be maintained. 
The above, and other important objects, features and 

advantages of the invention, will be apparent from the 
following detailed description of illustrative embodiments 
thereof, which is to be read in connection with the ac 
companying drawings. 

In the drawings: 
FIG. 1 is a schematic side elevational view, partly 

broken away and partly in section, of a high-speed web 
sheeting machine embodying the invention; 
FIG. 2 is a transverse sectional view taken along the 

line 2-2 on FIG. 1, but on an enlarged scale; and 
FIG. 3 is a fragmentary schematic view showing an al 

ternative arrangement of the register and tension control 
rollers. 

Referring in detail to FIG. 1 of the drawings, the inven 
tion is there shown embodied in a high speed web sheet 
ing machine 10 which is of a type disclosed in detail in 
U.S. patent application Serial No. 180,585, filed March 
19, 1962, by William F. Huck, and embodies features dis 
closed in U.S. patent application Serial No. 28,609, filed 
May 12, 1960, also by William F. Huck. Such web sheet 
ing machine is intended to receive a continuous flexible 
web W of relatively thin material, such as paper, card 
board, cloth, plastic or metal foil, or the like, delivered 
continuously to the machine at a high speed, to cut the 
Web into Successive Sections or sheets of uniform size, and 
to deliver the sections or sheets individually away from 
the cutting Zone as rapidly as they are formed. 
The web W may be received by machine 10 directly 

from a rotary web printing press or other machine by 
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which it has been previously printed or otherwise proc 
essed, or it may be drawn continuously from an unwind 
ing roll stand or other suitable supply source. It will be 
understood that the web sheeting machine 10 is driven 
in synchronism with the printing press, roll stand or other 
source of the web. The web may be composed of a 
single layer or ply of paper or other flexible material, 
or it may be a multi-ply web such as may be formed, 
for example, by slitting a web or webs into ribbons and 
assembling the ribbons so that they are superposed in a 
continuous flexible strip. Further, a plurality of separate 
webs or ribbons, such as may be formed by slitting a 
wide printed web into narrower strips or ribbons each 
having the width of a printed book or magazine page, 
may be processed simultaneously in side-by-side relation 
in the web sheeting machine. 
The web sheeting machine 10 generally comprises a 

cutting mechanism 12 composed of first and second cylin 
ders 13 and 14, respectively, which are journalled at their 
ends in suitable bearings carried by side frame members 
1. The two cylinders are rotated in continuous rela 
tion about parallel axes, so as to provide between them a 
Zone of tangency Z, in which cross cutting operations are 
performed periodically upon the web W to convert the 
web continuously into a succession of separate sheets. 
The first cylinder 13, which constitutes a web propel 

ling cylinder, includes a generally cylindrical body 15 
having one or more axially extending recesses 6 in the 
periphery thereof at locations spaced apart equally about 
its circumference, with each recess receiving a cutting 
blade or knife 17 which is suitably secured therein. The 
number of knives i7 carried by cylinder 13 depends upon 
the circumference of the cylindrical body 5 and the 
length of the successive sections or sheets to be cut from 
web W, which length is equal to the circumference of 
the cylinder divided by the number of knives 7 thereon. 
The second or transfer cylinder 14 of the cutting 

mechanism includes a cylindrical body 20 having a plu 
rality of axially extending recesses or slots 21 in its pe 
riphery, which are equal in number to the knives 17 
carried by cylinder 13 and are also equally spaced apart 
in the circumferential direction. The recesses or slots 21 
accommodate elongated anvil members 22 which are 
urged radially outward, as by springs 23, to an adjustably 
determined extent. 
The first cylinder i3 is suitably rotated in the clock 

wise direction, as viewed on FIG. 1, and the second or 
transfer cylinder 14 is rotated at the same angular speed 
as cylinder 13, but in the counter-clockwise direction. 
Although cylinders 13 and 14 are counter-rotated at the 
Same angular speed, cylinder 14 is made to have a diam 
eter substantially greater than that of cylinder 13, so that 
the peripheral or circumferential speed of cylinder 14 is 
considerably greater than that of cylinder 13. However, 
since the two cylinders have the same numbers of coact 
ing knives 17 and anvil members 22 and are rotated at 
the same angular speed, the gears or other means by 
which the two cylinders are rotated can be arranged to 
ensure that each knife 17 moves through the zone of 
tangency Z1 between the cylinders simultaneously with 
a related one of the anvil members. 22. 

It will be seen that the web W passes downwardly to 
and travels around the lower peripheral portion of the 
first cylinder 13 in wrapped relation thereto before reach 
ing the Zone of tangency Z between the two cylinders, 
So that the web can be kept in non-slipping relation to 
cylinder 13 and will be advanced to the zone of tangency 
at the circumferential speed of that cylinder. The part 
of the web wrapped upon the cylinder 13 is held tightly 
against the same in a fixed position with respect to a knife 
or knives 17 thereon by suitable web guiding means 24. 

For accurate maintenance of the desired size of the 
sheets cut from the web, which size is determined by the 
circumferential distance at the periphery of cylinder 13 
between the successive knives 17, it is important that the 
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4. 
web be drawn continuously to the rotary cutting mecha 
nism 12 under a substantially uniform predetermined ten 
sion, notwithstanding the tension varying effects of 
changes in environmental conditions or of variations of 
physical qualities of the web. Furthermore, in order to 
keep the cutting elements acting upon a printed or other 
wise repetitively patterned web at the proper locations 
relative to the printed areas or other patterns on the web, 
it is important that the machine be provided with suitable 
register control means and that the required web tension 
be maintained notwithstanding register correcting actions 
of the register control means. 

In the machine shown on FIG. 1, the web tension con 
trol system is of the type employing a variable diameter 
web propelling cylinder to vary the speed at which the 
Web is propelled for maintaining a desired constant ten 
Sion in the web. In order to perform the foregoing func 
tion, the web propelling cylinder 13 is provided with radial 
ly displaceable members 25 slidably received in axially 
extending slots 26 (FIG. 2) opening radially in the cylin 
drical body 15 at locations spaced apart about the periph 
ery of such body between the knives 17. Each member 
25 is of T-shaped cross-section so as to provide a relative 
ly Wide head having a suitably arcuate outer surface that 
forms a considerable segment of the peripheral surface 
of cylinder 13 engaging the web W. The web travelling 
to cylinder 13 is passed about a floating or displaceable 
roller 27 which is yieldably biased against the web under 
a predetermined force, such as, that of a spring 28, so as 
to tension the web to the desired extent. Positioning 
means are provided, such as the system of levers and links 
Seen between the roller 27 and cylinder 13 and herein 
'after described in detail, to displace members 25 radially 
relative to the axis of cylinder 13 upon and in proportion 
to displacements of roller 27. Thus, the effective diam 
eter and Web engaging circumference of cylinder 13, and 
hence the speed of its propulsion of the web, are varied 
automatically in compensation for variations of the ten 
sion of the Web approaching the cylinder so long as roller 
27 is free to be displaced by such tension variations. 
More specifically, the arrangement is such that an incre 

mental reduction of the tension in the run or lead of the 
Web leading to cylinder 13 is attended by a displacement 
of roller 27 that causes a compensating increase of the 
Web propelling circumference of cylinder 13 for corre 
Spondingly increasing the speed of propulsion of the web 
by the cylinder, while an incremental increase of the web 
tension is attended by a reverse displacement of roller 27 
causing a compensating decrease of the speed of propul 
Sion of the web. 
As shown particularly on FIG. 2, each member 25 is 

mounted within its slot 26 by a pair of inclined leaf springs 
29 which have their outer ends secured to the displaceable 
member 25 and their inner ends secured to the cylindrical 
body 15, and which constantly urge the member 25 toward 
the left and radially inward as viewed on FIG. 2. The 
opposite ends of each member 25 extend loosely into 
undercut rings 30 and 31 provided on the opposite ends 
of body 15, and helical compression Springs 32 act between 
these rings and the ends of each member 25 to further urge 
the latter radially inward. The ring 30 is fixed in place, 
While the ring 31 is movable axially relative to the body 
15 and is provided with an inturned flange 33 which en 
gages in a notch at the adjacent end of each member 25. 
The displaceable members 25 thus are positioned by and 
Constrained to follow any axial displacement of the axial 
ly movable ring 31. 
The position of ring 31 and members 25 is determined 

by a mechanism 34 that includes a shaft 35 slidable axial 
ly within a bore at one end of body 15 and carrying radial 
rods 36 that pass loosely through radial passages in body 
15 and have their outer ends engaged in suitable sockets 
in ring 31. The outer end of shaft 35 carries an antific 
tion bearing 37 on which there is mounted the hub of a 
radially extending arm 38 so that shaft 35 can rotate with 
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cylinder 13 independently of radial arm 38. A housing 
39 is fixed around bearing 37 and has follower rollers 40 
mounted therein in engagement with a cam ring 41 suit 
ably secured at the inside of arm 38 around the hub of the 
latter. 
The springs 29 and 32 constantly urge the members 25, 

ring 31, rods 35 and shaft 35, as a unit, axially toward the 
left, that is, in the direction tending to retract shaft 35 
within body 5. Therefore, the cam ring 41 is constantly 
urged against the follower rollers 40, and any angular 
displacement of arm 38 on bearing 37 is effective either to 
displace shaft 35 and members 25 towards the right, as 
viewed on FIG. 2, or to permit the members 25 to be dis 
placed toward the left by the force of springs 29 and 32. 
When members 25 are displaced toward the right, they 
move radially outward on the inclined mounting springs 
29, thus increasing the effective circumference of cylinder 
13 and, when members 25 are displaced toward the left, 
they move radially inward to decrease that circumference. 
As further seen on FIG. 1, the displaceable roller 27 

is journalled in arms 42 which extend generally upward 
from a rockable shaft 43. The tension spring 28 biasing 
roller 27 against the web is connected at one end to one 
of the arms 42 and at its other end to a rockable arm 44 
Secured on a shaft 45. Another arm 46 secured to shaft 
45 carries a pivotal nut 47 having an adjusting screw 48 
threaded through it. The screw 48 is rotatable in a bear 
ing bracket 49 and may be turned by a knob 50 so as to 
change the position of arm 44 and thereby vary the force 
exerted by spring 28 upon arm 42, and hence the force 
exerted by roller 27 against the web W for determining 
the tension to be maintained in the web. 
The shaft 43 which carries arms 42 has another radial 

lever arm 51 secured to it for angular displacement upon 
displacement of roller 27. The arm 51 is pivotally con 
nected at 52 to a link or rod 53 that extends downwardly 
to a pivotal connection at 54 with the radial arm 38 of 
the above described mechanism 34, so that any displace 
ment of the roller 27 is attended by a proportionate angu 
lar displacement of the arm 38 and cam ring 41, and 
thus by a proportionate variation of the radial position of 
the displaceable members 25 of cylinder 13. A dash pot 
55 pivotally mounted at 56 on the frame of the machine 
has its piston rod 57 pivotally connected at 58 to the end 
of the lever arm 51, and serves both to reduce any tend 
ency of the floating roller 27 to hunt during operation and 
to prevent shocks in the mechanism 34 in the event of a 
break in the web W. 

It will be evident that if the tension of web W falls 
below the desired value determined by the adjustment of 
spring 28, the spring displaces roller 27 toward the left as 
viewed in FIG. 1 and causes axial displacement of shaft 
35 in the direction for effecting radially outward displace 
ment of the members 25, thereby increasing the effective 
diameter and peripheral speed of the cylinder 13 and corre 
spondingly increasing the tension in the web until the 
tension variation is corrected and the roller 27 is restored 
to its normal operating position. Conversely, if the web 
tension increases beyond the desired value, the roller 27 
is displaced toward the right as viewed on FIG. 1, and the 
corresponding angular displacement of arm 38 causes a 
corresponding inward movement of the members 25 which 
decreases the effective diameter and web propelling speed 
of cylinder 13 So as to decrease the tension in the web until 
the tension variation is corrected and the roller 27 is re 
turned to its normal operating position. A pointer 59 
may be secured on shaft 43 to cooperate with a scale 6) 
for constantly indicating the position of the displaceable 
roler 27. 

In order maintain repetitive printed or otherwise 
formed patterns on the web in the required registered 
relation to the cutting elements 17 on cylinder 13, the 
web travelling to the cylinder 3 is further passed about 
a roller 61 which is positioned adjustably by a reversible 
register correction motor 62. The roller 61 is journaled 
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in arms 63 secured to a shaft 64 which is turnable in 
suitable bearings carried by side frame members 1, and 
another arm 65 is secured on the shaft 64 and carries a 
pivotal nut 66 which receives and is positioned by a 
screw 67 coupled to the rotary shaft 68 of the motor 62. 
The motor 62 consitutes one element of a register 

control system, of a character known per se, which is 
operative to continually compare the angular position of 
cylinder 13, hence the position of the knives 17 thereon, 
with the position of register marks M located in the web W 
and which normally acts, upon sensing a deviation from 
the required registered condition of the register marks 
with the knives, to displace the roller 61 in the direction 
and to the extent required for correction of the sensed 
register error. This known register control system also 
comprises a photoelectric scanning head 69, which may 
be of the type commercially available from the Specialty 
Control Department of General Electric Company, 
Waynesboro, Virginia, under Item No. CR7515-P202 
G4; a photoelectric selector or pulsing switch 70 which 
may be of the type commercially available from the 
above source as Item No. CR7515-P 145-G4; and a reg 
ister control panel 7 which may be of the type com 
mercially available from the above source as Item No. 
3S7515. CT100-A1. 
The scanning head 69 detects the register marks M on 

the web and emits control signals as these marks pass 
by a fixed scanning station 72. The selector or pulsing 
switch 70 is driven continuously in timed relation to 
the cylinder 13 and generates signals which are emitted 
from the switch 70 at intervals which give a precise 
measure of the angular position and speed of the knives 
on cylinder 13. 
At the outset of the operation of the machine 10, the 

web W is so positioned relative to scanning head 69 and 
the register control system is so regulated that, when the 
web wrapped on cylinder 13 is correctly registered with 
one or more of the knives 7 thereon, that is, when it 
overlies a knife so as to be severed at the correct loca 
tion between two of the successive printed areas or other 
patterns on the web, the signals generated by the move 
ment of the register marks past the scanning head 69 
will coincide with the signals generated by the selector 
or pulsing switch 70. 

In the course of the cutting operations, whenever the 
register marks M passing the scanning station 72 run 
ahead of, or lag behind their position that corresponds 
to correct registration of the web with the knives 17, 
the signals emitted by scanning head 69 and transmitted 
to register control panel 71 by way of conductors 73 
no longer coincide with the signals emitted by selector 
switch 70 and fed from the latter to the control panel 
by way of conductors 74, and such lack of coincidence of 
the respective signals resulting from deviation from the 
registered condition is detected by register control panel 
71 which, in turn, emits an error signal proportional to 
the deviation and intended to energize the motor 62 in 
the direction for correction of the register error. 

Thus, if the register marks and patterns on the Web 
are running ahead of the correct position, control panel 
71 emits error signals for energizing motor 62 so as to 
displace roller 61 toward the right, as viewed on FIG. 
1. Such displacement of roller 61 causes an incremental 
increase of the tension in the web run leading to cylin 
der 13 and tends to increase the length of the path of 
travel of the web in such run so that the desired loca 
tions for the cuts of the web are brought back to the 
correct positions over the knives on the cutting cylinder 
3. Conversely, if the register marks and patterns on 

the web are lagging behind the correct position, control 
panel 71 emits error signals for energizing motor 62 so as 
to displace roller 61 toward the left, and thereby in 
crementally reduce the tension in the web run leading 
to cylinder 13. Such decrease in the web tension and 
in the length of the path of the web in the run leading 
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to cylinder 13 tends to advance the desired locations for 
the cuts of the web to the correct positions over the 
knives. 

If tension control roller 27 is free to be displaced im 
mediately upon an increase or decrease in the web ten 
sion resulting from displacement of the register control 
roller 6, the effect is to return the tension in the web 
run to the value corresponding to the force with which 
roller 27 is biased against the web by spring 28. Thus, 
the operation of the tension control system in immediate 
response to a variation in web tension resulting from dis 
placement of the register control roller 61 tends to de 
feat the effectiveness of such displacement in restoring 
the registered condition. 

In accordance with the present invention, the opera 
tion of the tension control system is delayed, upon op 
eration of the register control system, until the web 
tension variation introduced by displacement of the reg 
ister control roller 61 has been effective to compensate 
substantially for the deviation from the registered condi 
tion which gave rise to operation of the register control 
system. More specifically, in the machine illustrated on 
FIG. 1, the tension control system is rendered inop 
erative for a limited period of time upon displacement 
of the register control roller 61, particularly by holding 
the roller 27 against displacement in response to the 
variation in web tension resulting from displacement of 
the register control roller, and, thereafter, the register 
control system is rendered inoperative, as by interrupt 
ing the transmission of error signals from panel 71 to 
motor 62, for a limited period during which the tension 
control system is free to operate and thereby correct 
for any departure from the uniform web tension to be 
maintained. Thus, in accordance with this invention, 
the register and tension control systems of the Web sheet 
ing or other processing machine act alternately and in 
crementally to achieve both accurate register and gen 
erally constant or uniform web tension during the proc 
essing of the web. 

In order to operate in the above manner, the illus 
trated web sheeting machine 10 further includes a brake 
device 75 actuated by fluid under pressure, for example, 
compressed air, and carried by one of the side frame 
members 11 so as to be engageable with a flange 76 
formed on an extension 77 of one of the arms 42 Sup 
porting roller 27. A supply conduit 78 carrying com 
pressed air or other fluid under pressure from a compres 
sor or other source is connected through a branch conduit 
79 to a control valve 80 which is, in turn, connected 
through a pipe 81 with the brake 75. The valve 80 is 
actuated by a solenoid 82 so that, when the solenoid is 
energized, valve 80 establishes communication between 
conduit 79 and pipe 81 and fluid under pressure thus Sup 
plied to the brake 75 causes engagement of the latter with 
flange 76 to hold roller 27 against displacement. On the 
other hand, when solenoid 82 is deenergized, valve 80 
places pipe 81 in communication with a vent or exhaust 
port 83 of the valve to release the fluid pressure from 
brake 75 and thereby disengage the latter from flange 
76 so that roller 27 is then free to be displaced in response 
to variations in the tension of the web. 

Interconnected electric circuits are provided for the 
energization of solenoid 82 controlling valve 80 and for 
the transmission of error signals from control panel 7 
to the reversible register correction motor 62. As shown 
on FIG. 1, these electric circuits have, as the main com 
ponents thereof, a first adjustable time delay relay 84 
determining the length of the time period during which 
the register control system operates and the brake 75 is 
engaged with the flange 76 to prevent displacement of 
roller 27, and hence to prevent operation of the tension 
control system; a second adjustable time delay relay 85 
determining the length of the time period during which 
the brake 75 is disengaged to permit the web tension 
control system to operate, while the transmission of any 
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3. 
error signals from control panel 71 to motor 62 of the 
register control system is interrupted; a control relay 
86 which controls the energization of time delay relays 
84 and 85 and of solenoid 82; and relays 87a and 87 b. 
which initiate the operation of the electric timing cir 
cuit when an error signal is emitted by control panel 
7 for operation of motor 62. 
Conductors 88a and 88b extend from control panel 71 

to motor 62 for carrying error signals intended to effect 
rotation of motor shaft 68 in one direction or the other. 
Normally closed contacts a and b of time delay relay 84 
and the coils of relays 87a and 87 b are interposed, in 
series, in the conductors 88a and 88b, respectively. Thus, 
so long as relay 84 is in its illustrated untripped condi 
tion, closed circuits for error signals are provided between 
control panel 71 and motor 62 through closed contacts 
a and b of time delay relay 84 and through the coils of 
relays 87a and 87 b. Relays 87a and 87b have normally 
open contacts a and b, respectively, interposed in con 
ductors 89a and 89b extending in parallel from one 
power supply line L1 to a conductor 89 connected to 
the other power supply line L2 and having the coil of 
control relay 86 interposed therein. Thus, one or the 
other of the relays 87a and 87b is energized when an 
error signal is transmitted from control panel 71 to 
motor 62, and the energization of the relays 87a and 87b 
closes the circuit for energizing the control relay 86. 
The control relay 86 has a normally open contact a 

interposed in a conductor 90 extending from supply line 
L1 to solenoid 82, and the circuit for energizing the 
solenoid is completed by a conductor 91 extending from 
the solenoid to the supply line L. Thus, solencid 82 
is energized to cause engagement of the brake 75 when 
ever control relay 86 is energized to close its normally 
Open contact ta. 
The circuit for energizing the first time delay relay 

84 includes a conductor 92 extending from supply line 
L1 to the coil of relay 84 and having a normally open 
contact b of control relay 86 and a normally closed con 
tact a of the second time delay relay 85 interposed there 
in, in series, and a conductor 93 extending from the coil 
of relay 34 to the power supply line L. The relay 84 
further has a normally open hold contact c interposed 
in a conductor 94 extending from supply line L1 to a 
junction 95 with conductor 92 at a location along the 
latter between contact b of relay 86 and contact a of 
relay 85. 

In order to provide for energization of the second 
time delay relay 85, a conductor 96 extends from the 
junction 95 to the coil of relay 85 and has a normally 
closed contact c of the control relay 86 interposed there 
in, and a conductor 97 extends from the coil of relay 
85 to supply line L. 
The above described electric circuits operate as follows: 
An electric error signal flowing from control panel 71 

through either of conductors 88a or 88b for energizing 
reversible register correction motor 62 first passes through 
one or the other of the normally closed contacts a and b 
of time delay relay 84, and then energizes one or the 
other of the relays 87a or 87 b. Closing of the con 
tacts a or b of the energized relay 87a or 87b causes 
energization of control relay 86 for immediately tripping 
or actuating the latter. Actuation of relay 86 closes the 
contact a thereof for energizing the solenoid 82 of valve 
80 so that the latter permits fluid under pressure to enter 
brake 75 which thereby engages flange 76 to hold roller 
27 against displacement and prevent operation of the 
web tension control system. Actuation of relay 86 fur 
ther closes its contact b and thereby causes energizing 
of the first time delay relay 84 through the closed contact 
a of the second time delay relay 85. Actuation of con 
trol relay 86 further causes opening of its contact c, 
thereby interrupting the conductor 96 so that the second 
time delay relay 85 will not be energized during energi 
zation of the first time delay relay 84. 
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The time delay relay 84 is tripped or actuated at an 
adjustably predetermined time interval after initial ener 
gization thereof. Actuation of relay 84 causes opening 
of its contacts a and b which opens or interrupts the 
conductors 88a and 88b so that error signals can no 
longer be transmitted from control panel 7 to register 
correction motor 62, thereby rendering inoperative the 
register control system. Opening of the contacts a and b 
of relay 84 further deemergizes the relays 87a and 87b, 
thereby opening the contacts a and b of such relays and 
deenergizing the control relay 86. Upon deemergization 
of control relay 86, the contact a thereof opens to effect 
deenergization of solenoid 82, whereby valve 80 vents or 
discharges fluid under pressure from brake 75 to disengage 
the latter from flange 76 and free roller 27 for displace 
ment upon variation of the web tension from the pre 
determined value to be maintained. Accordingly, the 
web tension control system then becomes operative. The 
actuation or tripping of the first time delay relay 84 
also causes closing of its contact c to complete the 
circuit for energizing the second time delay relay 85 
through conductor 94 to junction 95, through conductor 
96 having the closed contact c of deenergized relay 86 
interposed therein, and through conductor 97. 
The first time delay relay 84 is held in its tripped 

condition through conductor 94 having the closed hold 
contact c of relay 84 interposed therein, conductor 92 
having the closed contact a of relay 85 interposed therein, 
and conductor 93. 
The second time delay relay 85 is tripped or actuated 

at a predetermined time interval after initial energization 
thereof, thereby opening its contact a and deemergizing the 
relay 84 so that the contact c of the latter is returned 
to its normal open condition for deemergizing the relay 85. 
Accordingly, the circuit is returned to its original condi 
tion, and remains thus until an error signal is again 
emitted by control panel 71 for operating the register 
correction motor 62. 
So long as there are no deviations from correct regis 

tration of the repetitive patterns on the web with respect 
to the knives or other processing elements on cylinder 
13, tension control roller 27 is free to be displaced upon 
variations of the tension in the web so as to maintain the 
desired constant web tension. However, it will be appar 
ent that, when deviation from correct registration are 
detected, the register control system and the tension con 
trol system are made to act alternately and incrementally, 
thereby to have the combined effect of restoring correct 
registration and of maintaining the desired constant Web 
tension. The time delays provided by the adjustable time 
delay relays 84 and 85 may be suitably varied so as to 
select the most desirable proportional relationship of the 
periods in each cycle during which the register control 
system and the tension control System are respectively 
operative to achieve both correct registration of the trans 
verse cutting of the web with respect to the printed 
patterns thereon and also a uniform repeat length or 
distance between the successive transverse cuts. 

After the web is transversely cut by the cooperative 
action of knives 17 and anvil members 22 at the Zone of 
tangency Z, the resulting individual sheets S are carried 
away on the surface of cylinder 14. For example, as de 
scribed in detail in U.S. patent application Serial No. 
180,585, which is further identified above, the body 20 
of cylinder 14 may have an axial bore 98 Suitably con 
nected to a source of vacuum and communicating through 
radial passages 99 and annular cavities 100 with air ports 
101 opening at the peripheral surface of cylinder i4 be 
tween the anvils 22. Thus, each sheet S cut from the 
web W by the coaction of the knives 17 and anvils 22 at the 
zone of tangency Z1 is made to adhere to the surface of 
cylinder 14 by the suction acting on the sheet at ports 
101 and the sheet is carried away at the relatively high 
peripheral speed or cylinder 14. Each sheet S cut from 
the web is spaced from the new web end travelling behind 

O 

5 

20 

25 

30 

40 

50 

60 

65. 

70 

75 

it at the relatively slower peripheral speed of the cylinder 
13. Finally, the successive, spaced apart sheets S may be 
removed from the surface of cylinder 14 by means of a 
delivery conveyor 102. 

In the web sheeting machine 10 described above with 
reference to FIG. 1, the expansible cylinder 3 is part of 
the tension control system in that its effective diameter 
is varied in response to displacement of the tension con 
trol roller 27 and thereby varies the speed at which the 
web is propelled by cylinder 13 so as to maintain a pre 
determined constant web tension. Further, in machine 
10, register control is effected by positively displacing 
the register control roller 61 in response to a detected 
deviation from correct register so as to vary the length 
of the web path and web tension in the run leading to 
cylinder 13 in the sense for restoring correct registration. 
However, as shown particularly on FIG. 3, the present 
invention may be also applied to a modified web process 
ing machine 10a in which the mechanism 34 (FIG. 2) 
for altering the effective diameter of web propelling cylin 
der 13 is actuated in response to displacement of the 
register control roller rather than of the tension control 
roller. In such modification, the mechanism 34 has its 
actuating arm 38 connected to the lower end of a link 
or rod 53a which, at its upper end, is pivotally connected 
at 52a to an arm 5ia secured to a shaft 64a which also 
carries the arms 63a rotatably supporting the displaceable 
register control roller 61a. One of the arms 63a carries 
a pivotal nut 66a which receives and is positioned by a 
screw 67a coupled to the rotary shaft 68a of the reversible 
register correction motor 62a. Thus, when motor 62a is 
operated by error signals received through conductors 
88a and 88b to displace the roller 6a in the direction 
required for correction of a sensed register error, the 
corresponding angular displacement of shaft 64a and arm 
5a is transmitted through rod or link 5.3a to the arm 38 
of the mechanism 34 to cause a corresponding increase or 
decrease in the effective circumference of cylinder 13, 
and hence in the speed with which the latter propels 
the web. 

In the operation of the modification of the machine 
illustrated on FIG. 3, if the register marks M on the web 
are running ahead of the correct position, the error sig 
nals transmitted to motor 62a cause operation of the 
motor so as to displace roller 61a toward the left, as 
viewed on the drawing, and such displacement of the 
register control roller causes the radially movable mem 
bers 25 of cylinder 13 to be displaced inwardly for pro 
portionately reducing the circumference of cylinder 13 
and hence the length of web entrained on this cylinder 
between successive knives and the speed at which the 
web is propelled. The desired locations of the cross 
cutting operations performed on the web thus are re 
stored to their correct positions over the knives on the 
cutting cylinder by a combination of a backward dis 
placement of the web and a proportional decrease of the 
web speed. 

Conversely, if the register marks are lagging behind 
their correct position, motor 62a displaces roller 6a to 
ward the right, and the circumference of cylinder 13 is 
increased proportionally so as to take up an increased 
length of the web between knives 17, and thus advance 
the desired locations of the cross cutting operations on 
the web to their correct positions over the knives by a 
combination of a forward displacement of the Web and 
a proportional increase of the web speed. . 

In the arrangement of FIG. 3, the web tension control 
system includes a displaceable roller 27a biased yieldably 
against the web at a location between the roller 61a and 
cylinder 3, as shown on the drawing, or at a location 
preceding roller 61a. The tension control roller 27a is 
carried by arms 42a extending from a turnable shaft 
43a. Another radial arm 03 is secured to shaft 43a for 
angular displacement with the latter and is pivotally 
connected at 58a to a plunger or piston rod 57a movable 
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in a dash pot cylinder 55a which is pivotally supported 
at 56a. The arm 103 is further pivotally connected at 
104 to a piston 105 movable in a cylinder 06 to which 
air or other fluid under pressure is supplied through 
a conduit 107. The pressure of fluid supplied through 
conduit 107 is suitably controlled so that the force exerted 
by the fluid within cylinder 106 on piston 105, and hence 
the yieldable force biasing roller 27a against the web 
will correspond to the value of the constant tension to 
be maintained in the web. It will be apparent that, so 
long as roller 27a is free to be displaced, such roller will 
move upon a deviation of the web tension from the value 
to be maintained and thereby restore the web tension to 
Such value. 

In accordance with the present invention, the arrange 
ment shown on FIG. 3 also has the operation of its ten 
sion control system delayed, upon operation of the regis 
ter control system, until the web tension variation intro 
duced by displacement of the register control roller 61a 
has been effective to compensate substantially for the de 
viation from the registered condition which gave rise to 
operation of the register control system. Thus, as in 
the arrangement described with reference to FIG. 1, the 
machine 10a shown on FIG. 3 also has a fluid pressure 
operated brake 75a engageable, upon the supplying of 
fluid under pressure thereto through a conduit 81a, with 
a flange 76a formed on an extension of one of the arms 
42a supporting the tension control roller 27 a so that, 
when brake 75a is engaged with flange 76a, displacement 
of roller 27a will be prevented. The supplying of fluid 
under pressure through conduit 81a to brake 75a for op 
erating or engaging the latter may be controlled by a 
solenoid operated valve (not shown). Interconnected 
electric circuits (not shown), as described in detail with 
reference to FIG. 1, may also be provided to actuate 
the solenoid operated valve and thereby cause engage 
ment of the brake 75a, and hence inoperativeness of the 
tension control system, for a limited period of time upon 
displacement of roller 61a for correcting a register error, 
and, thereafter, to render the register control system in 
operative by interrupting the transmission of error signals 
to motor 62a for a limited period during which the brake 
75a is disengaged and thereby permits operation of the 
tension control system for maintaining the desired web 
tension. 
The preferred embodiments of this invention, as de 

scribed above, have the tension control system rendered 
inoperative for a limited time period upon operation of 
the register control system and, thereafter, cause the reg 
ister control system to be inoperative for a limited time 
period during which the tension control system is free to 
operate, so that the tension control system will not re 
duce the effectiveness of the register control system in 
correcting for a register error by controlled web tension 
variation. However, substantially the same result may 
be achieved, particularly when the requirements are not 
overly critical, merely by delaying or slowing the response 
of the tension control system to a variation of Web ten 
sicn resulting from operation of the register control Sys 
tem, and without interrupting the operation of the latter 
system. For example, in the embodiments of FIGS. 1 
and 3, the register correction motor 62 or 62a may be 
connected directly to the output of register control panel 
71 and the brake 75 or 75a and the attendant electric 
circuits for controlling the same may be eliminated. In 
that case, the response of the tension control system to a 
variation in web tension resulting from displacement of 
the register control roller 61 or 61a is delayed by pro 
viding either extra heavy damping fluid in the dash pot 
55 or 55a, or by providing a restricted metering orifice 
for slowing the flow of fluid in the dash pot from one 
side to the other of the piston movable therein. When 
the dash pot is provided with an extra heavy damping 
fluid or with a restricted metering orifice therein, the ten 
sion control system has a much slower operating rate than 
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that of the register control system. Thus, when de 
viation from correct register is detected, thereby result 
ing in an error signal causing operation of the correction 
motor 62 or 62a and corresponding displacement of the 
register control roller 62 or 62a, such displacement of 
the roller is effective to restore the correct register by 
suitably varying the tension in the web before apprecia 
ble displacement of the tension control roller 27 or 27a 
can occur in response to such web tension variation. 
After accurate register has been restored, the relatively 
slow acting tension control system is then effective to 
eliminate abnormal variations in web tension resulting 
from changes in environmental conditions or variations 
of the physical qualities of the web. 
Although the present invention has been described in 

detail and illustrated herein with reference to web sheet 
ing machines having particular types of web tension and 
register control systems, it is to be understood that the 
invention may also be applied to other web processing 
machines provided with other forms of tension and regis 
ter control systems. 

Further, it will be apparent that the invention is not 
limited to the particular embodiments thereof which have 
been described in detail herein with reference to the ac 
companying drawings, and that various changes and modi 
fications may be effected therein by one skilled in the 
art without departing from the scope or spirit of the in 
vention as defined in the appended claims. 
What is claimed is: 
1. In a machine for processing a web having repetitive 

patterns thereon; 
a rotary cylinder peripherally engaging the web to con 

tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means operative upon sensing of devi 
ations from a registered condition of said repetitive 
patterns with respect to said processing elements to 
effect variation of web tension in a run of the web 
leading to said cylinder in the sense for restoring 
said registered condition, 

tension control means operative to maintain a pre 
determined constant tension in said web, and 

means for preventing displacement of said web run by 
said tension control means upon operation of said 
register control means until the web tension varia 
tion introduced by such operation has been effective 
to compensate substantially for the sensed deviation 
from the registered condition. 

2. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the web to con 
tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means operative upon sensing of devia 
tions from a registered condition of said repetitive 
patterns with respect to said processing elements to 
effect variation of web tension in a run of the web 
leading to said cylinder in the same sense for restoring 
said registered condition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension con 
trol means including a floating roller yieldably biased 
against said web run under a predetermined force 
so as to be displaced upon variations of the tension 
in said web run from said predetermined value, and 

means for preventing displacement of said web run 
by said roller upon operation of said register con 
trol means until the web tension variation intro 
duced by Such operation has been effective to com 
pensate substantially for the sensed deviation from 
the registered condition. 

3. In a machine for processing a web having repetitive 
patterns thereon; 
a rotary cylinder peripherally engaging the web to 
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continuously propel the web and carrying web proc 
essing elements to act periodically upon the Web, 

register control means operative upon sensing of devi 
ations from a registered condition of said repetitive 
patterns with respect to said processing elements to 
effect variation of web tension in a run of the Web 
leading to said cylinder in the sense for restoring 
said registered condition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension con 
trol means including a floating roller yieldably biased 
against said web run under a predetermined force 
so as to be displaced upon variations of the tension 
in said web run from said predetermined value, 

restraining means operative to hold said roller against 
displacement, and 

means responsive to operation of said register control 
means to cause operation of said restraining means 
for a limited period during which the web tension 
variation introduced by the register control means 
is effective to compensate substantially for the sensed 
deviation from the registered condition, whereupon 
said roller is freed for displacement required to re 
store said predetermined value of web tension in said 

4. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the web to con 
tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means operative upon sensing of devia 
tions from a registered condition of said repetitive 
patterns with respect to said processing elements to 
effect variation of web tension in a run of the web 
leading to said cylinder in the sense for restoring said 
registered condition, 

tension control means operative to maintain a prede 
termined constant tension in said web run, and 

means rendering said tension control means and said 
register control means alternately inoperative to affect 
the tension in said Web run for predetermined periods. 

5. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the web to con 
tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means operative upon sensing of devia 
tions from a registered condition of said repetitive 
patterns with respect to said processing elements to 
effect variation of web tension in a run of the web 
leading to said cylinder in the sense for restoring said 
registered condition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension control 
means including a floating roller yieldably biased 
against said web run under a predetermined force so 
as to be displaced upon variations of the tension in 
said web run from said predetermined Value, 

restraining means operative to hold said roller against 
displacement, and 

timing means actuated upon operation of said register 
control means to cause operation of Said restraining 
means for a limited period during which the Web 
tension variation introduced by the register control 
means is effective to compensate Substantially for 
the sensed deviation from the registered condition 
and, thereafter, to render said register control means 
inoperative for a limited period during which said 
roller is free to be displaced for restoring said pre 
determined value of tension in Said Web run. 

6. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the Web to con 
tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 
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4. 
register control means including a roller engaging a run 

of the web leading to said cylinder and being dis 
placeable for adjusting the length of the web path in 
said run, reversible motor-actuated means for dis 
placing said roller, and sensing means detecting devi 
ations from a registered condition of said repetitive 
pattern with respect to said processing elements and 
issuing correction signals for operating said motor 
actuated means to displace said roller in the sense for 
restoring said registered condition, 

tension control means operative to maintain a predeter 
mined constant tension in said Web run, and 

means for preventing said tension control means from 
affecting the tension of said web run upon displace 
ment of said roller until such displacement has been 
effective to compensate substantially for the detected 
deviations from the registered condition. 

7. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the web to con 
tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means including a roller engaging a 
run of the web leading to said cylinder and being 
displaceable for adjusting the length of the web path 
in said run, reversible motor-actuated means for dis 
placing said roller, and sensing means detecting devi 
ation from a registered condition of said repetitive 
paterns with respect to said processing elements and 
issuing correction signals for operating said motor 
actuated means to displace said roller in the sense for 
restoring said registered condition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension control 
means including a floating roller yieldably biased 
against said web run under a predetermined force so 
as to be displaced upon variations of the tension in 
said web run from said predetermined value, 

restraining means operative to hold said floating roller 
against displacement, and 

timing means actuated upon the issuing of correction 
signals to said motor-actuated means to cause opera 
tion of said restraining means for a limited period 
during which the displacement of the register control 
roller is effective to compensate substantially for the 
detected deviations from the registered condition and, 
thereafter, to interrupt the transmission of correction 
signals to said motor-actuated means for a limited 
period during which the tension control roller is free 
to be displaced for restoring said predetermined 
value of tension in said web run. 

8. In a machine for processing a web having repetitive 
patterns thereon and which is of the type including a 
rotary cylinder peripherally engaging the web in a non 
slip manner to continuously propel the web, web process 
ing elements carried by the cylinder to act periodically 
upon the web, and means to vary the web engaging cir 
cumference of the cylinder and the speed of its propulsion 
of the web; the combination of 

two rollers successively engaging the web at a run 
thereof leading to said cylinder and being individually 
displaceable to vary the length of the path of the web 
in said run, 

reversible motor-actuated means operative to positively 
displace one of said rollers, 

sensing means detecting deviations from a registered 
condition of said repetitive patterns with respect to 
said processing elements and issuing corrective sig 
nals for operating said motor-actuated means to dis 
place said one roller in the sense for restoring said 
registered condition, 

means yieldably biasing the other of said two rollers 
against the Web under a predetermined force so that 
said other roller is displaced upon variations of the 
tension in said web run from a predetermined value 
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and thereby tends to maintain said value of web ten 
S1On, 

means connecting one of said rollers with said means to 
vary the web engaging circumference of said cyl 
inder for changing the speed at which the web is 
propelled in response to displacement of the related 
roller, and 

means delaying displacement of the yieldably biased 
roller upon operation of the motor-actuated means 
until the movement of the roller positively displaced 
by the latter has been effective to compensate sub 
stantially for the detected deviations from the reg 
istered condition. 

9. A machine for processing a web as in claim 8: 
wherein said means for delaying displacement of the 
yieldably biased roller includes 

restraining means operative to hold the yieldably biased 
roller against displacement, and 

timing means actuated upon the issuing of corrective 
signals to said motor-actuated means to cause opera 
tion of said restraining means for a limited period 
and, thereafter, to interrupt the transmission of cor 
rective signals to said motor-actuated means for a 
limited period during which the yieldably biased 
roller is free to be displaced for restoring said pre 
determined value of tension in said web run. 

10. A machine for processing a web as in claim 8; 
wherein said one roller connected to the means for vary 
ing the web engaging circumference of the cylinder is 
said yieldably biased roller so that changes in the speed 
at which the web is propelled by the cylinder contribute 
to the maintenance of said predetermined value of tension 
in said web run. 

11. A machine for processing a web as in claim 8; 
wherein said one roller connected to the means for vary 
ing the web engaging circumference of the cylinder is the 
roller positively displaced by operation of said motor 
actuated means so that changes in the speed at which the 
web is propelled by the cylinder also serve to compensate 
for detected deviations from the registered condition. 

12. In a machine for processing a web having repetitive 
patterns thereon; 

a rotary cylinder peripherally engaging the web to con 
tinuously propel the web and carrying web proces 
sing elements to act periodically upon the web, 

register control means including a first roller engag 
ing a run of the web leading to said cylinder and 
being displaceable for adjusting the length of the web 
path in said run, reversible electric motor-actuated 
means for displacing said roller, and Sensing means 
detecting deviations from a registered condition of 
said repetitive patterns with respect to said processing 
elements and issuing corrective electrical signals for 
operating said motor-actuated means to displace said 
roller in the sense for restoring said registered con 
dition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension control 
means including a floating second roller yieldably 
biased against said web run under a predetermind 
force so as to be displaced upon variation of the 
tension in said web run from said predetermined 
value, 
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electrically controlled braking means operative to hold 

Said second roller against displacement, and 
electrical circuit means including control relay means 

energized upon transmission of signals from said 
Sensing means to said motor-actuated means to effect 
operation of said braking means, first time delay 
relay means energized upon energization of said con 
trol relay means and being actuated a predetermined 
interval after initiation of its energization to inter 
rupt said transmission of signals and thereby cause 
deenergization of said control relay means and 
inoperativeness of said braking means, and second 
time delay relay means energized upon actuation of 
said first time delay relay means and deemergization 
of said control relay means and being actuated a 
predetermined interva after initiation of energization 
of said second time delay relay means to interrupt 
the energization of said first time delay relay means 
and thereby restore the latter to its condition for 
transmission of said signals to said motor-actuated 
e3S 

13. In a machine for processing a web having repetitive 
patterns thereon; 
a rotary cylinder peripherally engaging the web to con 

tinuously propel the web and carrying web processing 
elements to act periodically upon the web, 

register control means including a first roller engaging 
a run of the web leading to said cylinder and being 
displaceable for adjusting the length of the web path 
in said run, reversible electric motor-actuated means 
for displacing said roller, and sensing means detect 
ing deviations from a registered condition of said 
repetitive patterns with respect to said processing ele 
ments and issuing corrective electrical signals for 
operating said motor-actuated means to displace said 
roller in the sense for restoring said registered con 
dition, 

tension control means for maintaining a predetermined 
value of tension in said web run, said tension control 
means including a floating second roller yieldably 
biased against said web run under a predetermined 
force so as to be displaced upon variation of the 
tension in said web run from said predetermined 
value, 

fluid pressure operated means for preventing displace 
ment of said web run by said second roller, a source 
of fluid under pressure, electrically operated valve 
means for controlling the flow of fluid under pres 
sure from said source to said displacement prevent 
ing means, and 

electrical control means actuated in response to the 
issuing of signals from said sensing means to operate 
said valve means for a first predetermined period 
during which said second roller is prevented from dis 
placing said web run and, thereafter, to cause said 
valve means to block the flow of fluid to said dis 
placement preventing means and to interrupt the 
transmission of said signals to said motor-actuated 
means for a second predetermined period. 
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