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1. 

3,280,737 
WEB, REGISTERING SYSTEM FOR 

MUILT-UNET PRESSES 
William F. Huck, 81 Greenway Terrace, Forest Hills, N.Y. 

Filed June 13, 1963, Ser. No. 287,622 
18 Claims. (C. 101-181) 

This invention relates to web processing machines and 
more particularly to apparatus for controlling the register 
of the web on a multi-unit web processing machine Such, 
for example, as a multi-color rotary gravure printing 
preSS. 

It is of course important to the proper operation of 
such machines that the printing or other action of each 
unit take place at locations on the Web kept accurately 
in register with the locations acted upon by every other 
unit. Off-register printing operations and problems of 
maintaining required conditions of register are, however, 
continuing causes of wastes of printed matter and of de 
lays and limitations upon production Speeds in the op 
eration of web processing machines. This is especially 
the case in respect to machines, such as multi-color 
gravure printing presses, by which a plurality of opera 
tions are required to be performed in register on a run 
ning web at widely spaced stations of each machine. 
Although it is theoretically possible to adjust several 

processing units so that the operations they perform will 
be in register, in practice register errors occur as a result 
of one or more of a variety of variable factors. Varia 
tions of the thickness, the moisture content, the tempera 
ture or the strength of the paper or other web material 
being processed tend to produce register errors. So also 
will variations of press room atmospheric conditions, 
press operating speeds, web tension and other conditions 
affecting the web on the machine or the dimensions or 
constancy of action of the web engaging rotary units of 
the machine. 

It is known that register errors may be corrected by 
selectively varying the effective length of the Web between 
a processing unit where a register error has been de 
tected and the preceding unit. This length variation 
may be accomplished by displacing or by varying the 
speed of a roller or a web propelling couple acting upon 
the web travelling to the farther unit. Where the proc 
essing units positively grip and propel the web, as do the 
cylinders at each printing station of a multi-color gravure 
printing press, the length of the web passing between 
units may be varied by varying the rotational speed of one 
set of cylinders relative to that of another set. In the 
use of such techniques, the tension or stretch of the Web 
travelling between the two processing units is varied, to 
the end that the web will gradually move back into reg 
ister with the unit where register is lacking. 

It will be understood that the rapidity of the register 
correction in such cases depends upon the magnitude of 
the change of the effective web length between the two 
units and the distance and the steps of friction and ten 
sion increase in the web path between the units, as well 
as the web speed. A flexible web, such as of paper, 
exhibits qualities of an elastic band as it is passed through 
the press. If it is out of register at one unit by a few 
thousandths of an inch and there is a large distance oc 
cupied by many web contacting elements between units, 
as in the case of a multi-color gravure press where the 
web after each impression may pass through a drying and 
cooling system, etc., so as to travel a distance of 30 ft. 
or more between printing units, an effective length change 
of a few thousandths of an inch in the web either will 
not correct the register error or will require too long a 
time to do so. 
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For this reason, it is necessary to introduce a substan 

tially greater change in the effective web length between 
the units, which causes over-correction after a period of 
continued web travel and thus necessitates further action 
to remedy the overcorrection. In practice, therefore, the 
correction devices operate with continual hunting back 
and forth, alternately increasing and decreasing web ten 
sion and thus keeping the web hovering close to the re 
quired registered position. 
The longer or the more obstructed is the web path be 

tween the successive control points or processing units, 
the greater is the elastic play of the intervening web 
length and the larger the amount of correction and over 
correction required for a given register error. 

It will also be evident that varying the web length be 
tween two processing units in order to correct a register 
error at the farther unit tends to disturb the register of 
the Web at the near unit and, to a lesser extent, at all 
preceding units, since the tension effects of web length 
varation at one location in the machine tend to pass 
through the entire machine. This problem is of course 
aggravated when the correction of a small error requires 
a comparatively large change in the effective web length. 

It is an object of the present invention to provide in 
a multi-unit web processing machine a system of appa 
ratus which will quickly and positively correct detected 
errors in the register of the web. 
A further object of the invention is to provide a multi 

unit web processing machine by which a web imprinted 
or otherwise processed at one unit may be kept in reg 
ister with the succeeding unit or units without hunting. 
Another object is to provide in such a machine appa 

ratus which will correct detected errors in register of 
the web to one processing unit without disturbing the 
register of the web to other processing units. 
A further object is to provide a register correction 

system or apparatus of the above character which will 
hold the register of the web at any speed of operation of 
the machine or while the machine is being accelerated or 
decelerated. 
Another object is to provide in such a machine appa 

ratus which will hold the register of the web to the 
various processing units during stoppage of the machine. 

Still another object is to provide such apparatus where 
by coacting cylinders at the processing units will con 
tinue to be in register with the web when they are re 
engaged after being separated for slow rotation during 
stoppage periods. 
A further object is to provide a system of apparatus of 

the character above mentioned which will serve effectively 
for controlling the tension of the web travelling to a proc 
essing unit when the web moving thereto is unprinted or 
otherwise unmarked and, therefore, no registering of the 
web thereto is required. 
A further object is to provide, in a web processing 

machine where the web passing from one processing 
unit to the next is guided over a series of idler or free 
running rollers, such as oven rollers, cooling rollers or 
the like, engaged and driven by the Web, apparatus which 
will act upon abrupt stoppage of the machine to free 
these rollers from constraint by the web, and thereby pre 
vent these rollers from damaging the web. 

It is a still further object of the invention to provide a 
register control system of the type mentioned which will 
serve effectively for registering a web that is inverted 
by being passed over turn bars between successive proc 
essing units and that has a relatively high and/or an 
irregular tension level built up in it when it reaches or as 
it passes over the turn bars. 

According to one aspect of the present invention, the 
web travelling through an extended path between succes 
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sive processing units is drivingly engaged by driven roller 
means disposed at a point in the web path ahead of, and 
preferably immediately adjacent to, the farther or sec 
ond of the two units, and upon the detection of a register 
error at the second unit these roller means are acted 
upon so as to vary transiently the speed of the portion of 
the web enaged by them relative to the speed of the por 
tion of the web engaged by the second processing unit 
and thereby to vary the stretch of the web lead extend 
ing from the roller means to the second unit in the sense 
to correct the register error. This transient variation of 
the relative speeds of the web portions is effected most 
advantageously by simultaneously displacing and varying 
the rotational speed of the roller means, so that a dual 
corrective effect is obtained in said web lead, although 
either displacement or a rotational speed variation will 
give the transient variation to some extent. Acting in co 
operation with the driven roller means is a floating roller 
which is yieldably biased against the web lead approach 
ing the driven roller means so that the tension and there 
by the stretch of the web lead between the first unit and 
the driven roller means is maintained substantially con 
stant irrespective of the register correcting action of the 
latter. In this manner, detected register errors at the 
second unit are quickly and positively corrected without 
objectionable hunting of the register control devices and 
without disturbing the register of the web to the first unit. 
According to another aspect of the invention, the proc 

cessing units each comprise coacting cylinders which 
cyclically imprint the web and are separable during stop 
page periods of the machine to free the web, or to be 
kept in slow rotation without acting upon the web; and 
the roller means comprise driven rollers engaging the 
web in non-slipping relation thereto so that when the cyl 
inders are separated during stoppage of the machine the 
driven rollers will continue to hold the web in place 
relative to the printing position of the cylinders. Since 
the driven rollers are driven in synchronism with the proc 
essing cylinders from a common rotary power source, a 
clutch is provided in the driving train to the driven rollers 
so that these rollers may be disconnected from the power 
Source, and yet the cylinders kept connected with it, 
when the processing cylinders are separated. 

According to another aspect of the invention, means 
are provided which act upon stoppage of the machine to 
latch the floating tension control roller in the working 
position which it then occupies so that it will be pre 
vented from displacing the web when the web becomes 
slack due to separation of the cylinders of the processing 
unit preceding the floating roller, whereby to maintain 
the established register between the web and this preced 
ing unit. 

According to yet another aspect of the invention, 
means are provided which act upon stoppage of the press 
to clamp the web firmly at spaced locations therealong 
so that inequalities of web tension which may exist along 
the various leads of the web when the machine is stopped 
will be prevented from causing rotation of the driven 
rollers when the latter are declutched from the machine 
drive. 
According to another aspect of the invention, which is 

important for installations where the web is guided over 
a series of rollers, such as oven rollers, cooling rollers, 
or the like, while passing from one processing unit to the 
next such unit, the web guiding rollers are constituted 
as idler or free running rollers and means are provided 
which act upon a sudden or emergency stoppage of the 
machine to cut off or at least substantially reduce the bias 
ing force on the floating tension roller, whereby to re 
duce the web tension so that the idler rollers are freed 
from constraint by the web and allowed to coast or run 
freely to a stop without causing damage to the web by 
their continuing momentum. 

According to a further aspect of the invention, means 
are provided which act to stop the processing cylinders 
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4. 
at the same angular position each time a signal to stop 
the machine is given, so that after being rotated slowly 
during a period of press stoppage the cylinders are halted 
at the same angular positions they occupied when the 
machine was initially stopped. Thus, when they are re 
engaged with the web they will continue to be in register 
with it. 
Where web being pocessed is inverted between process 

ing units, as by passing it over turn bars, and a rela 
tively high and/or irregular tension level is likely to build 
up in the web ahead of the turn bars, the invention may 
be applied advantageously by providing a device ahead of 
the turn bars to maintain substantially constant tension 
in the web entering the turn bars and arranging the driven 
register control rollers beyond the turn bars to act upon 
a portion of the web leaving them. Any of several pos 
sible arrangements of apparatus set forth herein may be 
utilized to achieve the purposes of the invention under 
these conditions. 

According to yet another aspect of the invention, a ten 
sion controlling apparatus is provided which includes 
driven rollers means drivingly engaging a lead of the 
web and a floating roller yieldably biased against the web 
lead to maintain the tension in the lead Substantially con 
stant. The floating roller has a limiting position to which 
it is movable under varying web conditions and means 
are provided which are responsive to movement of the 
roller to its limiting position to act upon the driven roller 
means so as to move this means and the web in the di 
rection to free the floating roller and allow it to move 
away from its limiting position to resume control of the 
web tension. 
The above mentioned and other objects, aspects and 

advantages of the invention will be further apparent from 
the following detailed description of preferred embodi 
ments thereof and from the accompanying drawings in 
which: 

FIG. 1 is a schematic view of a multi-unit web print 
ing machine adapted for register control according to 
the pesent invention; 

FIG. 2 is a view of a portion of the same machine; 
FIG. 3 is a sectional view thereof taken on line 3-3 

of FIG. 2; 
FIG. 4 shows schematically a modified form of regis 

ter control apparatus useful in the machine; 
FIG. 5 shows schematically another modified form of 

Such apparatus; 
FIG. 5 is a diagrammatic view of an embodiment of 

the invention wherein the web passing between two rotary 
printing units is inverted by the action of turn bars; 
FIG. 6 is a diagrammatic view of an embodiment of 

bodiment; and 
FIG. 8 shows a modification of the embodiment of 

FIG. 7. 
In the multi-color web printing press of FIG. 1, a 

web W is unwound from a rollstand RS, which preferably 
is an automatic splicing rollstand of the type disclosed 
in my copending U.S. Patent No. 3,103,320. 
From the rollstand RS the web W travels over suitable 

guide rollers to a printing unit P-1 which applies patterns 
and register marks to the web, typically in yellow. 
The web is then moved successively through printing 

units P-2, P-3, P-4 which typically print the web in red, 
blue and black, respectively. After leaving unit P-4, the 
web travels to a processing unit P-5 which may take any 
of various forms. For example, it may be a perforating 
unit, a slitting unit, a cross-cutting unit, an embossing unit 
or a set of collating rollers associated with a folding 
unit. 

If the web W is preprinted, it may be threaded along 
an alternate path indicated in dash lines in FIG. 1, di 
rectly from the rollstand RS to the unit P-2. 

If the web is to be printed on both sides, it may be 
printed on one side by the unit P-1 and thereafter guided 
along a path shown by the chain lines in F.G. 1 to a turn 
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bar unit TB which turns the web over, so that it may be 
thereafter printed on its opposite side by the units P-2, 
P-3, and P-4. A similar turn bar arrangement may of 
course be provided between any two of the printing units. 
The printing units, as seen in FIG. 2 in respect to units 

P-1 and P-2, may each comprise an ink fountain System 
10, shown only in diagram, contacting and applying print 
ing ink to an engraved gravure cylinder 12 against which 
a rubber covered or equivalent nip roller 14 presses the 
web tightly under force provided by a steel back-up or 
impression cylinder 16. 
The gravure cylinder 2 of each printing unit is driven 

from the main press drive shaft 20 which is driven from 
the main press motor M by belts 22 trained around a 
pulley 24 on the output shaft of the motor and a pulley 
26 on the drive shaft. Each nip roller 14 is frictionally 
driven by the coacting gravure cylinder. Motor M is 
controlled from a control panel 28 having a push button 
station 30. The station 30 includes a button 30a for Serv 
icing the press, threading the web etc., a button 30b for 
normal drive or operation of the press, a button 30c for 
emergency press stops, and a button 30d for normal press 
stops. Current is delivered to push button station 30 from 
main supply lines L1, L2, through an on-off Switch 32. 

After leaving a printing unit, such for example as the 
unit P-1 in FEG. 2, the web is guided through a drying 
oven O by a plurality of guide rollers 34. From the oven, 
the web is guided to free running cooling cylinders 36 
around which the web is trained in serpentine fashion. 
From the cylinders 36 the web travels over guide rollers 
38, 40 and 42, over a floating roller 44, thence in serpen 
tine fashion around drive rollers 46 and 48, and then 
over guide roller 50 to the printing unit P-2. A similarly 
constituted path of travel may be provided between units 
P-2 and P-3 and between units P-3 and P-4. 
The drive rollers 46 and 48 form a part of a longitu 

dinal register control device, indicated by the block R-2 
in FIG. 1. As seen in FIG. 1, one such longitudinal reg 
ister control device R-2, R-3, R-4 or R-5 is provided be 
tween each two successive printing units and between the 
last printing unit P-4 and the web processing station P-5. 
If the web is to be collated at P-5 with other Webs 
such, e.g., as the webs W-2, W-3 and W-4 shown in phan 
tom lines in FIG. 1, then similar register control devices 
R-6, R-7, and R-8 are provided for these other webs and 
are driven in synchronism with the device R-5. 
The device R-2 as seen in FIG. 2 includes a displace 

able carriage 52 rotatably supporting the drive rollers 46 
and 48. A V-belt pulley 54 is secured to an extension 
of the drive roller 48 and is driven by a V-belt 56 trained 
around a V-belt pulley 58 mounted on a fixed axis. The 
pulley 58 is driven by a drive shaft 18 driven from the 
main press drive shaft 20. The roller 48 is driven from 
the roller 46 by suitable gear means (not shown), so that 
when the motor M is active the rollers 46 and 48 are 
driven in opposite directions and in synchronism with the 
units P-1 and P-2 and cooperate with these units to 
propel the web along the extended path between these 
units. 
The carriage 52 has a mounting arm securing it for 

pivotal reciprocating movement on a shaft 62 pivotally 
mounted in the press frame. An arm 64 is secured at 
one end to the shaft 62 and at its other end carries a 
pivotally mounted nut 66 which is engaged by a screw 
68 coupled to the output shaft of a reversible electric 
motor 70 so that upon actuation of motor 70 the car 
riage 52 is pivoted about the axis of shaft 62 to move 
the drive rollers 46 and 48 toward or away from the 
printing unit P-2. 

Pivotally mounted on the carriage 52 are arms 72 
carrying pressure rollers 74 at their outer ends. Spring 
means (not shown) continuously hold the rollers 74 and 
thereby web W in non-slip driving contact with the drive 
rollers 46 and 48, so that movement of the rollers 46 
and 48 toward or away from the unit P-2 moves the Web 
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6 
portion engaged by these rollers toward or away from 
this unit. 

It will be evident that such displacement of the driven 
rollers 46, 48 has the effect of transiently varying the 
speed of movement of the portion of the web engaged by 
these rollers, relative to the speed of the portion of the 
web engaged by the unit P-2, and thus will vary the 
stretch of the web lead extending from the rollers to 
the unit P-2. 
The belt contacting radius of the V-belt pulley 58 is 

variable in response to variations of the tension of V 
belt 56. The pulley 58 may be, for example, of the type 
disclosed in my United States Patent No. 2,812,666. 
Tensioning rollers 76 carried on the free ends of arms 
78 clamped to stub shafts 80 bear against the V-belt 
and are adjustable by adjustment of the arms 78 on 
the shafts 80 to vary the belt contacting radius of the 
pulley 58 so as to establish the desired initial ratio of 
the peripheral speed of the rollers 46 and 48 to the pe 
ripheral speed of the unit P-2. 

It will be seen that the aforedescribed displacement of 
the rollers 46 and 48 toward or away from the unit P-2 
in response to actuation of the motor 70 will vary the 
tension of the belt 56 and thereby vary the belt con 
tacting radius of the pulley 58 and the speed of the belt 
56, whereby to vary the rotational speed of the rollers 46 
and 48 relative to that of the printing unit. Specifically, 
movement of the rollers 46 and 48 toward unit P-2 in 
creases the rotational speed of the rollers 46 and 48, and 
movement of the rollers 46 and 48 away from unit P-2 
decreases their rotational speed. Thus, as these rollers 
are moved closer to the printing unit their peripheral 
speed and the speed of the web portion propelled by them 
is increased relative to the speed of the web portion en 
gaged by unit P-2, while the opposite effect is obtained 
when these rollers are moved farther away from the 
printing unit. That is, the effects of the bodily move 
ment and the simultaneous speed variation of the rollers 
46 and 48 are additive, so that there is a dual effect 
upon the stretch of the web lead extending from these 
rollers to the unit P-2. 

Photoelectric scanning heads 82 and 84 are disposed 
at opposite sides of the variably stretched web lead be 
tween the carriage 52 and the proximate printing unit. 
These scanning heads may be of the type commercially 
available from the Specialty Control Department of the 
General Electric Co., Waynesboro, Virginia, as Item No. 
CR 7515-P202-G4. A scanning head of the identified 
type includes a light source directing a beam of light 
against the web and a photoelectric cell which measures 
the intensity of the light of the beam that is reflected by 
the web toward the cell. 
One of the scanning heads emits an electrical signal each 

time a register element, such, for example, as a register 
mark applied to the web W by the printing unit P-1, 
passes a fixed point in the area scanned by the head. 
mark applied to the web W by the printing unit P-1, 
P-2, the head 82 emits the register signals. When the 
Web leaving unit P-1 is passed through a turn bar unit 
TB so that the marks printed on the web P-1 are on 
the upper side of the web approaching unit P-2, the 
head 84 emits the register signals. 
The signals from head 82 or 84 are compared with a 

Series of electrical signals emanating from a photoelectric 
selector Switch 86 which is driven from the gravure cyl 
inder 12 of unit P-2 through a pulley 88, non-slip belt 
89 and pulley 91. The switch 86 may be of the type 
commercially available from the Specialty Control De 
partment of the General Electric Co., Waynesboro, Vir 
ginia, as Item No. CR 7515-P45-G4. 
The signals from head 82 or 84 and those from switch 

86 are fed to and compared by a control panel 90, which 
may be of the type commercially available from the 
Specialty Control Department of the General Electric 
Co., Waynesboro, Virginia, as Item Nos. 357515-CT100 
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A1. The control panel 90 is operative to generate an 
error signal in response to the detection of a lack of Syn 
chronization between the signals from the head 82 or 84 
and those from the switch 86, and these error signals, 
which are proportional in magnitude to the register error 
detected, are fed to the reversible motor 70 to rotate 
that motor in the direction and to the extent required to 
correct the detected error. 

Specifically, if the signals from head 82 or 84 lag be 
hind those from switch 86, indicating that the register 
marks on the web W are lagging behind the required reg 
ister position with respect to the gravure cylinder 12, 
motor 70 is rotated in the direction to pivot carriage 52 
clockwise (as viewed in FIG. 2) about the axis of shaft 
62, so that the rollers 46 and 48 are moved toward unit 
P-2 to displace the web portion engaged by them toward 
that unit and simultaneously increase the rotational speed 
of the rollers and thus, by both of these actions, increase 
the relative linear speed of the web portion propelled by 
the rollers. As a result, the stretch of the relatively short 
web lead between the rollers 46 and 48 and the cylinder 
12 will be reduced to move the register marks on the web 
directly to their position of correct register with the cyl 
inder. 

If the signals from head 82 or 84 are ahead of those 
from Switch 86, indicating that the register marks on web 
Ware ahead of the required register position with respect 
to the gravure cylinder 12, motor 70 is rotated in the 
direction to pivot the carriage 52 counterclockwise, thus 
displacing the rollers 46 and 48 and the web portion en 
gaging them farther away from the cylinder and simul 
taneously and proportionally decreasing the rotational 
speed of the rollers so as to increase the stretch in the 
web lead between the rollers and the cylinder. 

Since the register control device R-2 operates on and 
varies the stretch in only a relatively short lead of the 
web approaching the printing unit, the ratio of the result 
ing corrective movement of the individual marks on the 
Web to the applied correcting displacement of the register 
device is considerably greater than in known register con 
trol systems, with the important results that the detected 
errors are corrected more quickly and more accurately 
than by the known systems, and with a smaller amount of 
corrective displacement and little or no hunting of the 
register device. 

Further the corrective action obtained by variations of 
the relative speed of the rollers 46 and 48 has the impor 
tant advantage of being effected at any speed of operation 
of the printing machine, so that the web may be held in 
Tegister at high or low press speeds as well as when the 
press is undergoing acceleration or deceleration. 
Any displacement or rotational speed variation of the 

rollers 46 and 48 of course tends also to vary the tension 
and thereby the stretch of the relatively long web lead 
eXtending from the preceding printing unit P-1 to these 
rollers. Such a variation is prevented, however, by the 
floating tension control roller 44 of the device indicated 
at T-2 in FIG. 1, over which roller the web lead from 
unit P-1 passes as it approaches the driven rollers 46 
and 48. 
AS Seen in FIG. 2, the device at T-2 includes an arm 

92 which may be one of a pair of arms pivotally mounted 
between their ends on a shaft 94 and rotatably carrying 
the floating roller 44 at one of their ends. The other 
end of arm 92 is secured to the piston of a fluid pressure 
cylinder 96 pivotally suspended from the frame of the 
press. A conduit 98 extends to cylinder 96 from a source 
of fluid under pressure (not shown), and a pressure regu 
lator 00 is provided in the conduit 98 to adjust the fuid 
preSSure acting against the piston of the cylinder. The 
magnitude of the fluid pressure is indicated by a pressure 
gauge 02 which may be calibrated in units of web tension 
to provide a continuous and easily readable indication of 
web tension. 
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The web W wraps around the roller 44 in a direction 

such that the pull of the tensioned web on this roller 
urges the roller downwardly with a force that is resisted 
by the pressure of the air acting on the piston of the 
cylinder 96, so that the magnitude of the tension in the 
web lead between the drive rollers 46 and 48 and unit 
P-1 is determined by the magnitude of the air pressure 
and is maintained at that value irrespective of web and 
roller displacements caused by bodily movements and 
variations in the rotational speed of the driven rollers 46 
and 48. 
The tension control device T-2 and the register con 

trol device R-2 thus act in conjunction to vary the tension 
and thereby the stretch of the relatively short lead of the 
Web between the rollers 46 and 48 and the unit P-2 in the 
sense and to the extent required for quick correction of 
detected errors in register of the successive printed pat 
terns or other processed locations on the web with respect 
to the gravure cylinder 12, while maintaining the tension 
and thereby the stretch of the relatively long lead of the 
web between unit P-1 and device R-2 substantially con 
Stant so as not to disturb the register of the web to the 
unit P-. 
The non-slip engagement of the web by the rollers 46 

and 48, in addition to confining the register corrective 
action to a relatively short web lead, also will serve to 
hold the web in its transient position relative to the 
gravure cylinder when the machine is stopped for any 
reason. This has the important result that when the 
machine is stopped for servicing and, as is customary, 
the nip roller 14 and impression cylinder 6 are raised 
out of contact with the web and gravure cylinder 12 to 
enable slow rotation of the cylinder 12 through the ink 
fountain 40, the rollers 46 and 48 continue to hold the 
Web in register with the following printing unit so that 
the web is still in register when the cylinders are re 
engaged for restarting of the press. 

Since the driven rollers 46 and 48 of the register con 
trol devices R-2, R-3 and R-4 are driven from the same 
rotary power source as the printing units, i.e., from the 
main press drive shaft 20, it is necessary, in order that 
the gravure cylinders may be rotated slowly as above 
described, that the drive rollers be disconnected from 
the shaft 20 during stoppage periods. As shown most 
fully in FIG. 3, this may be accomplished by means of 
a clutch 104 provided in the driving connection between 
each shaft 18 and the variable diameter pulley 58 driv 
ing the associated rollers 46 and 48. 

Each clutch 04, as seen in FIG. 3, comprises a first 
Serrated disk 106 keyed to a shaft 108 driven from shaft 
18 and a second serrated disk 10 fixed to the pulley 58 
and freely rotatable on and axially slidable along an ex 
tension 12 of the shaft 108. The disks 106 and 110 are 
held in engaged position against the bias of a spring 114 
by a Solenoid 216 having its plunger connected to one end 
of a lever 118 which carries at its other end a pin 120 
riding in a groove 122 in disk 1.0. The solenoids 116 
associated with the respective clutches 104 of the several 
register control units are connected into an electrical cir 
cuit 124 which is broken by depression of the threading 
or service button 30a, whereby to deemergize the sole 
noids and allow the disks of each clutch to be moved to 
a disengaged position by the action of spring 14. 
The maintenance of established register conditions from 

one operating period to another, notwithstanding stop 
page of the machine and slow rotation of the printing 
cylinders during the period of stoppage, is further pro 
moted by the provision of means which act to halt the 
rotation of each gravure cylinder at a predetermined 
angular position thereof whenever a signal to stop the 
press is given. Thus, after being rotated slowly during 
a period of press stoppage, the gravure cylinders are 
halted at the same angular positions they occupied when 

75 the press was initially stopped, so that when they are re 
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engaged with the web they will continue to be in register 
with it. 

Suitable means for this purpose include a cam 126 
carried on a rotary element of the machine that is posi 
tioned according to the position of the printing cylinders, 
for example, as here illustrated, on the disk 106 of the 
clutch 104 provided for unit R-2. The cam 126 is adapted 
to engage a switch 128 during each revolution of the 
disk. The switch 128 is in an auxiliary electrical cir 
cuit 130 to the press driving motor M. The auxiliary 
circuit 130 also passes through a switch 132 controlled 
by the coil 134 of a relay 136, and through a switch 138 
controlled by the upper coil 140 of a latch relay 142. 

During operation of the press, the switch 132 of relay 
136 is held in an open position by a circuit 144 passing 
through and energizing the coil 134 of this relay, so that 
depression of the switch 128 by the cam 126 as the press 
rotates has no electrical effect until a signal to stop the 
press is given by depression of button 30d. 
Upon the depression of button 30d, the drive button 

30b is released to break circuit 146 to the motor M, but 
simultaneously circuit 144 is broken so that the Switch 
132 is closed and the auxiliary circuit 130 is completed 
to the motor, which thereby continues to be energized. 
Closing of the switch 132 also completes a circuit 148 
to the lower coil 150 of the latch relay 142, to energize 
that coil and pull the latch plate 152 controlled thereby 
clear of the switch 138. However, since closing of the 
switch 132 also completes a circuit 154 through the 
upper coil 140, the switch 138 remains closed until with 
continued rotation of the disk 106 the switch 128 is 
opened by the cam 126, thus breaking the circuit 130 to 
the motor and stopping the press. Means (not shown) 
are also provided to release the button 30d upon actuation 
of the switch 128 and thereby open the Switch 132 So 
that the subsequent closing of the switch 128 as the cam 
126 continues past it will not re-energize the motor. 

After the press has stopped, the service button 30a may 
be depressed to break the circuit 124 and disengage the 
clutch disks 106 and 110. The gravure and pressure 
cylinders of each unit then may be separated (by means 
not shown), and the press restarted by depression of the 
button 30b to rotate the gravure cylinders slowly. After 
the servicing or threading operation has been completed, 
the press is again stopped by depression of the button 
30d, the gravure cylinders being then stopped by the 
cam and relay mechanism above described in the angul 
lar position they assumed when the press was initially 
stopped, so that when reengaged with the web they will 
continue to be in register with it. 

It will of course be apparent that prior to restarting 
the press to rotate the gravure cylinders during the servic 
ing period it will be necessary to disengage all other web 
driving devices, such, for example, as the drives for the 
rollstand RS and any web driving elements of the turn 
bar system. TB, from the main press drive shaft 20. This 
may be accomplished by electromagnetic clutches (not 
shown) which may be arranged to be deemergized and 
disengaged simultaneously with disengagement of the 
clutches 104 upon depression of the button 30a. 

Separation of the cylinders at each printing unit causes 
the web to hang slack between successive register control 
devices or, in the casu of the unit P-1, to hang slack be 
tween the register control device R-2 and the rollstand 
RS. It will be apparent that the movable rollers 44 of 
the tension control devices, if permitted to act under their 
normal bias, would run out this slack under the force 
of the fluid pressure in the cylinders 96 and tend to destroy 
the established register between the web and the process 
ing units. To prevent this, means are provided to lock 
the roller 44 of each of the devices T-2, T-3 and T-4 in 
the working position which it occupies prior to separation 
of the cylinders gripping the web at the processing sta 
tions. These means, as seen in FIG. 2, include for each 
unit such as T-2 an arm 156 formed at one of its ends 
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with a notched arcuate surface 158 and mounted on the 
stub shaft 94 carrying the movable roller 44. A toothed 
finger 160 engageable with the notched surface 158 is 
formed on one end of a bellcrank 162 pivotally mounted 
on a stub shaft 164. The other end of the bellcrank is 
secured to one end of a spring 166 continually urging 
the bellcrank to move clockwise about the axis of shaft 
164 to urge the finger 160 into engagement with a notch 
or serrations of the surface 158. This other end of the 
bellcrank is also connected to the plunger of a solenoid 
168 which when energizezd holds the finger 160 out of 
engagement with the surface 158 against the bias of the 
spring 166. 
The solenoids 168 respectively associated with the ten 

sion control devices T-2, T-3 and T-4 are connected into 
the electrical circuit 124 so that upon depression of the 
servicing button 30a, following stoppage of the press by 
depression of button 30b, the rollers 44 are locked in 
their respective transient positions and are thus prevented 
from running out the slack introduced into the web upon 
the subsequent separation of the printing cylinders at the 
various units. 
As previously indicated, the web in passing from one 

printing unit to the next is passed over a pluraliy of guid 
ing rollers or cylinders. Some of these, such, e.g., as 
the cooling cylinders 36 of FIG. 2, have a relatively large 
mass and for that reason the usual practice has been to 
drive web guiding rollers from the main press drive so 
that they will rotate in unison with the printing units 
and cooperate with the latter to propel the web at uni 
form speed. However, because of expansion and con 
contraction of these rollers or cylinders due to variations 
of their temperature, their diameters tend to vary with 
the result that the speed at which they propel the web 
is also varied. Such speed differentials tend to produce 
excessive looseness or tightness of the web, thereby tend 
ing to produce register errors, side weaving or even 
breakage of the web. 

According to a further feature of the present inven 
tion, the web guiding rollers or cylinders over which the 
web is trained to pass between successive processing units 
are arranged as free running or idler rollers, so that they 
may be driven peripherally by the friction of the web 
when the web is tensioned against them. Such an ar 
rangement is entirely practical for normal starting and 
stopping of the press, at which time acceleration or de 
celeration is controlled and gradual. While it would 
ordinarily be impracticable, because of the need for 
emergency stops which require that the press stop quite 
abruptly, e.g., within a few revolutions of the processing 
cylinders, and would result in displacement or breaking 
of the web by the drag of the free running rollers, this 
problem is avoided according to the invention by the 
provision of means acting automatically to release the 
tension in the web leads engaging these rollers whenever 
an emergency stop occurs, so that the rollers may coast 
to a stop without displacing or damaging the web. 

These tension releasing means include, for each ten 
sion control device, a solenoid 170 having its plunger 
connected to the spool of a control valve 172 interposed 
in the conduit 98. The spool is continuously urged by 
a spring (not shown) toward a position in which com 
munication between the cylinder 96 and the source of 
fluid pressure is blocked and the cylinder is vented 
through an exhaust conduit 174 to the atmosphere. The 
solenoid 170 when energized holds the valve spool against 
the resistance of its spring in a position in which the fluid 
presure cylinder is maintained in communication with 
the fluid source so as to tension the roller 44 against the 
web with a force dependent upon the setting of the pres 
sure regulator 100. 
The solenoids 170 associated with the tension control 

rollers 44 are connected into a circuit 176 which is broken 
by depression of the emergency stop button 30c, so that 
upon an abrupt stoppage of the press the fluid pressure 
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on the rollers 44 is released to free the web from tension 
against the guide rollers, including the cooling cylinders 
36, and allow these normally web-driven rollers to 
coast to a Stop. 
The circuit including the solenoids 70 also includes, 

in series with the solenoids, a plurality of web break de 
tectors WB of known construction, which are held in a 
circuit closing position by the normal tension of the Web 
but which move to a position to break the circuit 176 
upon a substantial decrease in the sensed web tension 
occurring, for example, upon a break in the Web. Ac 
cordingly, the pressure biasing the rollers 44 against the 
web is released upon an abrupt preSS Stoppage occurring 
either as a result of depression of the emergency stop 
button 30c or as a result of a breaking or loss of tension 
of the web. It will be understood that the abrupt stop; 
page of the press ocurring upon breakage of circuit 176 
is brought about by dynamic braking means (not shown) 
of known construction and operation. 

If desired, the exhaust conduit 174 of any or all of 
the control valves 72 may be provided with a pressure 
regulating device 178 that is adjustable to establish at 
any of various desired values the pressure of the fluid re 
maining in the cylinders after deemergization of the 
solenoids. 
Whenever the press is stopped with substantial inequali 

ties of web tension existing along the various leads of 
the web, there is a tendency for the web, in an attempt 
to equalize its tension, to rotate the web register units 
contacting it. A like tendency may result from accidental 
contact of the web with the rotating gravure cylinders 
or from changes in the press room temperature or hu 
midity conditions. The register control units when not 
running may also tend to be rotated as a result of acci 
dental jarring of parts of the press during work on them 
by operating personnel. Such rotation is made possible 
by the fact that these units are declutched from the main 
press drive when the press is stopped. If allowed to take 
place, it would result in a shifting of sections of the web 
out of their registered relationship to the processing units. 
To prevent this, further means are provided according 
to the invention which act automatically upon stoppage 
of the press to clamp the web firmly at Spaced locations 
therealong so that it will not exert a rotating force on 
the rollers of the register control units. 
Such clamping means are shown at the unit P-1 in 

FIG. 2 and are indicated generally as 180. Each of them 
includes a bellcrank 182 pivoted on a stub shaft 184. 
One end of the bellcrank 182 is formed with an arcuate 
clamping element 186 having a radius of curvature sub 
stantially equal to that of a web guiding roller 34 with 
which it is adapted to coact. The other end of the bell 
crank is secured to a spring 87 continually urging the 
bellcrank in a direction to move the clamping element 186 
into engagement with the web passing over the roller 34. 
This end of the bellcrank is also connected to the piston 
of a fluid pressure cylinder 188 to which fluid under pres 
sure is supplied through a conduit 190 at a pressure de 
termined by the setting of a pressure regulator 192 in 
terposed in conduit 190, and indicated by a pressure 
gauge 194 also interposed in conduit 90. A control 
valve 196 in the conduit 190 controls the delivery of fluid 
pressure to the cylinder. A solenoid 198 has its plunger 
connected to the spool of the valve 196 and normally 
holds the valve open against the resistance of an internal 
valve spring (not shown) to maintain fluid pressure in 
cylinder 188 and thereby hold clamping element 186 away 
from roller 34. 
The solenoid 198 associated with the various clamp 

ing devices are connected into a circuit 200 which is 
broken by depression of either service button 30a or 
emergency Stop button 30c, so that upon a depression of 
button 30a following a normal press stop, or upon an 
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2 
the various web clamping devices 180 act to firmly grip 
the web and prevent longitudinal shifting of the same 
during the stoppage period. 

Since all the rotating members of a printing press re 
quire at least a fraction of a revolution, and often ap 
preciably more, in order to come to a stop, it is neces 
sary to delay the action of the clamp devices 180 for a 
time, following a signal causing the press to stop, suffi 
cient to insure that the web will be at rest when it is 
clamped. This delay is provided by incorporating a time 
delay relay 202 in the circuit to each clamping solenoid. 
Each relay 202 may be, e.g., one of the thermal type, 
which continues to conduct current for a fixed time after 
the electrical circuit including it is broken by a signal for 
a press stop, or by depression of service button 30a, after 
which time the electrical circuit to the solenoid is broken 
and the clamping device moved to its web clamping po 
sition. 

It may be desired at various times to feed an unprinted 
or white web from the rollstand directly to the printing 
unit P-2, in which event the register control device R-2 
cannot function for lack of register marks on the web. 
When this occurs it may happen that the carriage 52 of 
the device R-2 is so positioned that the rotational speed 
imparted to the rollers 46 and 48 by the belt contacting 
radius of the variable diameter pulley 58 is slightly too 
high or too low as compared to the speed of the print 
ing units. Such a speed discrepancy will tend progres 
sively to lengthen or shorten the web lead between the 
rollers 46 and 48 and the unit P-1 and correspondingly 
to displace the floating roller 44. That roller 44, how 
ever, will soon reach a limit of its range of movement, 
and if the speed discrepancy were allowed to continue 
the web tension would thereafter increase so as to break 
the Web, or decrease so as to make the web lead uncon 
trollably slack. 

In order to prevent any such difficulty, further means 
are provided according to the invention for automatically 
displacing the carriage 52 in the direction and to the ex 
tent required for eliminating the speed discrepancy, when 
ever the floating roller 44 reaches either limit of its nor 
mal range of movement. These means, as seen in FIG. 
2, include an arm 204 formed as a lower extension of 
arm 156 of the tension control device T-2 and so ar 
ranged that as the roller 44 approaches either limit of its 
movement this arm 204 will actuate one switch of a pair 
of limit switches 206 and 205 disposed on either side of 
the arm. The switches 206 and 205 are electrically con 
nected to the control panel 90 by circuits 207 and 208, 
respectively. The circuitry is such that when either switch 
is actuated the pilot motor 70 is energized through the 
control panel 90 in a sense to move the carriage 52 in 
the direction to prevent the impending harmful increase 
or decrease in the web tension. A cut-off switch 209 is 
provided in the circuits 207 and 208 to incapacitate 
switches 206 and 205 when printed paper is being sup 
plied to the unit P-2. 

It is desirable under certain conditions that the ener 
gization of the pilot motor 70 and displacement of the 
carriage 52 in response to actuation of either of the 
Switches 206 and 205 be made cyclical or intermittent. 
This is accomplished by the phasing device shown gen 
erally at 210 in FIG. 2. The device 210 includes a gear 
reduction unit 212 supported in a position adjacent to 
printing unit P-2 and driven from the latter by a belt 
214 engaging a pulley 216 secured to the input shaft of 
the reduction unit. Secured to the output shaft of the 
unit 212 is a cam 218 which cyclically actuates a switch 
220 in the electrical circuits 207 and 208 so that the mo 
tor 70 is energized only when one of the limit switches 
is actuated by the arm 204 and the switch 220 is actuated 
by the Cam 218. A cut-off switch 222 is provided to elec 
trically by-pass the switch 220 when continuous rather 
than intermittent energization of pilot motor 70 is de 
sired. 
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FIGS. 4 and 5 show modified forms of register control 
devices which may be used ahead of the several printing 
or other web processing units in place of the device shown 
at R-2 in FIG. 2. 
The register control device of FIG. 4 is similar to that 

of FIG. 2, excepting that its web driving rollers 46a and 
48a are mounted on a carriage 52a which is reciprocable 
by a pilot motor 70a along fixed guide rods 224. V-belt 
tensioning rollers 76a are supported against the flights 
of the belt, so that a displacement of the carriage on the 
rods varies the length of the web path and the stretch of 
the web lead from the register control device to the asso 
ciated processing unit and simultaneously displaces the 
V-belt 56a relative to its tensioning rollers 76a, thereby 
varying the V-belt tension, the belt contacting radius of 
the pulley 58a and the rotational speed of the rollers 46a 
and 48a. 

In the register control device of FIG. 5, the web driv 
ing rollers 46b and 48b are mounted on fixed axes in the 
press frame, and the web W traveling from these rollers 
to the processing unit is passed about a displaceable roller 
226 carried on one arm of a bellcrank 228, the other arm 
of which carries a belt tensioning roller 76b continuously 
bearing against the V-belt 56b. A pilot motor 70b is con 
nected with the bellcrank so that upon rotation of the 
motor 70b for the correction of a register error, the web 
positioning roller 226 is displaced to vary the length of 
the web path and the stretch of the web lead to the asso 
ciated processing unit, and the belt tensioning roller 76b 
is displaced correspondingly to produce proportional va 
riations of the tension of the V-belt 56b, the beit contact 
ing radius of the pulley 58b and the rotational speed of 
the web driving rollers 46b and 48b. 

It will be understood that the references herein to 
maintaining a substantially constant web tension, such as 
in the lead of the web extending from one processing 
unit to the web-driving register control device associated 
with the next processing unit, do not imply that the ten 
sion will have the same magnitude in successive or dif 
ferently directed sections of the same web lead. Although 
the magnitude of the tension is kept substantially con 
stant in each section, it increases stepwise as the web 
passes successively in contact with rollers, bars or other 
elements guiding it along its path of travel, until the web 
reaches a web propelling unit, such as the driven rollers 
of each register control device, that propels it with an 
energy input overcoming accumulated drag effects of 
the press elements previously contacting it. 
When a machine according to the invention makes use 

of a conventional turn bar system for inverting the web 
as it is passed between two printing units, for example, 
as diagrammed at TB in FIG. 1, a considerable drag is 
exerted on the web being drawn over the turn bars. The 
magnitude of the tension in the web section leaving the 
turn bars is, therefore, considerably greater than that 
prevailing in the web section entering them. 
The tension value in each of those sections, as in each 

other section of the web lead extending from printing 
unit P-1, may be kept substantially constant by the action 
of a biased roller device, e.g., device T-2, for as long as 
the tension building effects of the two bars and of the 
other elements contacting the web lead are substantially 
constant and do not accumulate tension in the web to 
an excessive level before the web reaches the driving 
rollers of the register control device, e.g., device R-2. 

In some circumstances, however, as where the web 
lead is likely to be subjected to irregular tension building 
effects before reaching the turn bar system, it is impor 
tant to make sure that the tensions in the web sections 
entering and leaving the turn bars will be kept at se 
lected, substantially constant values well suited to steady 
travel of the web over the bars and from them to the 
device registering the web to the next printing unit. 
Otherwise, difficulties tending to break the web, throw 
it sidewise along the bars, limit its speed and/or bring it 
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14 
out of register at the preceding printing unit are likely to 
be encountered at the turn bars. 

Such difficulties can be materially reduced or avoided 
and the required steady travel of the web over the turn 
bars assured according to the embodiment of the inven 
tion illustrated in FIG. 6. This embodiment provides 
for the maintenance of a definite, pre-selected tension 
value in the web section entering or about to enter the 
turn bars and for the application of propelling energy to 
the web section leaving or closely beyond the bars, so as 
to overcome the accumulated drag on the latter and bring 
the tension level to a materially reduced magnitude as 
the inverted web beyond the bars is registered to the 
next printing unit. 
The arrangement of FIG. 6 may be considered essen 

tially the same as that hereinabove described for control 
of the web traveling between printing units P- and P-2 
of FIGS. 1 and 2, exceptiong that the tension control and 
register control devices between the printing units, such 
as the devices T-2 and R-2 of FIG. 2, operate respec 
tively on web portions just ahead of and closely beyond 
the turn bars, instead of being located away from the 
turn bars and closer to the second printing unit. 
As seen in FIG. 6, a set of turn bars TB1 and TB2 

for inverting the web W, together with their “bay win 
dow” (i.e., a roller or rollers, not shown, engaging the 
Web loop running between the two bars), is disposed 
between a register control device D and a floating roller 
device E that maintains substantially constant tension in 
the Web lead extending from the first printing unit A to 
the register control device. The device D operates on 
the Web lead extending to the second printing unit B, so 
as to held the web in register with that unit by variation 
of its stretch as above described. 
The device D may be of any of the types shown in 

FIG. 6 or at R-2 in FIG. 2 or in FIG. 4 and FIG. 5. Its 
Web positioning rollers or roller are positioned by a pilot 
motor PM in response to signals from a photoelectric 
register mark Scanner C, essentially as described with 
reference to unit R-2 of FIG. 2. The tension control 
device E is similar to that shown at T-2 in FIG. 2. 
The constantly biased floating roller at E establishes 

and holds a quite definite, selectable value of tension in 
the Web section entering the turn bars. By keeping this 
value Substantially constant, it also keeps the respective 
tension values in the web sections between and leaving 
the bars TB1 and TB2 substantially constant, up to the 
point of driving engagement of the web W by the driven 
rollers of the register control device D. These rollers 
in turn continuously supply the energy required to propel 
the Web away from the bars and to bring the tension 
level in the Web lead leaving the rollers to a reduced 
average Value enabling the device D to perform its register 
control functions without danger of OverStressing that 
Web lead. . 

In circumstances where the accumulated tension level 
in the Web entering the turn bars may be too high, as 
Well as possible too irregular, for assurance of satisfac 
tory operations at high web speeds, such, for example, 
as in the processing of delicate web material or in some 
Cases of the use of an oven or other web heating means 
followed by cooling rollers for drying a printed paper 
Web before it is inverted and passed to the next printing 
unit, it is advantageous not only to achieve the effects 
of the arrangement of FIG. 6 but also to have the definite 
tension level that is set and held in the web section enter 
ing the turn bars reduced substantially below the tension 
level normally built up in the web as it travels to the 
turn bar system. 
To achieve this end, instead of providing as at E in 

FIG. 6 merely a simple floating roller constantly biased 
against a loop of the web about to enter the turn bars, 
the tension control device there provided may be of a 
Web propelling, floating roller type, such, for example, 
as illustrated at E1 in FIG. 7; and a simple floating roller 
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bearing under constant bias against a loop of the web 
leaving the bars, as illustrated at E2 in FIG. 7, is dis 
posed between the bars and the register control device Di 
propelling the web away from the bars. 
The tension control device E1 in FIG. 7 has web pro 

pelling rollers 700 and 701 mounted on a reciprocable 
carriage 702 and driven by a variable speed V-belt drive, 
in essentially the same manner as the register control 
device in FIG. 4. Instead of being positioned by a pilot 
motor, however, these rollers are held in a floating con 
dition by a balance of several forces. The tension of 
the web section W1 being drawn to them and the reaction 
of their driving V-belt 704 to the pressure of that belt 
against the rollers 705, 706 tensioning it continuously 
urge the carriage in one direction, while the tension of 
the web section W2 leaving the device to enter the turn 
bars and the pre-selected bias of the air cylinder 708 
acting upon the carriage urge the carriage continuously 
in the opposite direction, i.e., toward the turn bars. 

Since the constantly biased floating roller 70 of device 
E2 keeps the tension level in the web section W5 leav 
ing the turn bars at a constant value set by the air pres 
Sure in its air cylinder 712, substantially constant, though 
different, tension levels are also maintained in the re 
spective web sections entering and passing between the 
turn bars. Therefore, the aggregate force urging the 
carriage toward the turn bars is substantially constant. 
The aggregate force urging the carriage away from 

the turn bars is also constant when the tension in the 
web section W1 being drawn to the rollers 700, 701 is 
constant at a value in balance with the other forces acting 
on the carriage. The carriage then stands still and the 
web driving speed of its rollers is constant. But when a 
variation of tension begins to develop in the web lead 
approaching its rollers, the carriage moves incrementally 
to restore the balance of forces, and the tension of V 
belt 704 is thus varied correspondingly so as to vary 
the speed of the rollers and thereby restore the tension 
in that web lead to a pre-set value determined by the 
pressure applied to the cylinder 708 biasing the carriage. 

Accordingly, the tension in the web running to the 
turn bar system from the first printing unit is kept sub 
stantially constant by the action of tension control de 
vice E1, which device applies propelling energy to the 
web so that the web section W2 entering the turn bars 
can have a tension level reduced as desired for steady 
and reliable movement of the web over the turn bars; 
while the simple floating roller 710 of device E2 at the 
exit side of the bars sets and keeps the respective tension 
levels of the web sections entering, between and leaving 
the bars substantially constant at the desired values de 
termined by the pressure applied to its air cylinder 712. 
Moreover, it does this notwithstanding the web registering 
actions of the device D1 which continuously propels and 
positions a portion of the web beyond device E2 so as to 
reduce the tension level produced in the web by the drag 
of the turn bars and to register the web lead drawn from 
device D1 to the next printing unit, in the manner here 
inbefore described. 
A further modification of the system according to 

FIG. 7 may be advantageous in cases where the cumula 
tive drag of the two turn bars on the web would raise 
the tension level in the web section leaving them beyond 
a limiting value desired for the material being processed. 
For the avoidance of difficulties in such cases, a roller 
or set of rollers guiding the web loop at the “bay window' 
of the turn bars may be made to serve as the variable 
speed floating roller means of a web propelling tension 
control device, as illustrated schematically at E3 in 
FIG. 8. 
The device E3 is quite similar to the device E1 al 

ready described. Parts of it corresponding substantially 
to parts seen in FIG. 7 are indicated by corresponding 
primed reference numerals, 
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It will be understood that the rollers 700', 701 of wet 

propelling tension control device E3 at the "bay window' 
of the turn bar system will keep the web section W3 
running from the first turn bar TB1 under a substantially 
constant tension determined by the setting of the fluic 
pressure in cylinder 708 biasing carriage 702 and tha 
they will propel the return web section W4 toward the 
second turn bar TB2 under a reduced level of tensior 
determined by the fluid pressure in the cylinder 712 bias. 
ing the floating roller 710 of device E2 (FIG. 7). 

It will also be understood that where the turn bar sys 
tem is provided with a web propelling tension contro 
device such as device E3 acting upon the web loop at the 
"bay window,' it may be feasible under some operating 
conditions to provide ahead of the first bar, instead of a 
similar device such as device E1, a simpler floating role 
device as at E in FIG. 6; or even to dispense with all ten 
sion control means ahead of the first bar. For most 
conditions, however, the latter is not advantageous, and 
an arrangement such as that of FIG. 6 or FIG. 7 is to be 
preferred over one providing web propulsion and tension 
control at the “bay window.' 
From the foregoing it will be seen that the present in 

vention provides a system of apparatus for a multi-unit 
web processing machine which, whether the web is passed 
directly from unit to unit of the machine without inver 
sion or is inverted between successive units so that it may 
be processed on first one and then the other side, acts 
quickly and positively to correct detected errors in the 
register of the web to each processing unit; performs its 
corrective function as to each unit without excessive hunt 
ing and without disturbing the register of the web to the 
other processing units of the machine; holds the web in 
registered relation to the various processing units during 
stoppage of the machine; and acts upon abrupt stoppage 
of the machine to free the various idler rollers periph 
erally driven by the web from constraint by the web and 
thereby prevent these rollers from damaging the web. 

It will be seen, more particularly, that the present in 
vention provides a system of apparatus for a multi-color 
rotary gravure press which acts, during operation of the 
press, to maintain correct register of the web to the vari 
ous printing units and acts, upon stoppage of the press 
and freeing of the web at the printing units by separation 
of the coacting cylinder sets, to hold the web in place 
relative to the separated cylinders; and which acts to halt 
the cylinders following their slow rotation during the 
stoppage period at approximately the angular position 
they assumed when the press was initially stopped so that 
when reengaged with the web they will continue to be 
in register with it. 
While illustrative embodiments of the invention have 

been shown and described, it will be understood that the 
new features of the invention can be utilized in many 
other ways and are not restricted to the illustrative em 
bodiments except as may be required by a fair construc 
tion of the appended claims. 
What is claimed is: 
1. In a multi-unit web processing machine including 

first and second rotary processing units for engaging and 
propelling a web and between which the web travels un 
der tension through an extended path, and means for 
driving said units in Synchronism, each of said units nor 
mally holding the web in non-slipping relation thereto, 
said first unit having an element thereon that registers 
cyclically with successive points on the web which are 
to be maintained continually in register with an element 
on said second unit; 

register control means, including driven roller means 
non-slippably engaging and propelling the web at a 
location between said units, for simultaneously and 
proportionally adjusting relative to the position and 
the speed of said second unit both the length of the 
path and the speed of that lead of the web which 
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extends from said driven roller means to said sec 
ond unit so as to keep the web substantially con 
stantly in register with said second unit irrespective 
of the actual speed of said units, said register con 
trol means further including means for driving said 
roller means in synchronism with said units, and 

means for varying the speed of said roller means rela 
tive to the speed of said second unit; 

register correction means including means for detecting 
a deviation of said register points from registering 
relationship to said element on said second unit and 
means responsive to said detecting means for actuat 
ing said register control means to the extent and in 
the sense required to correct such deviation; 

and floating roller means yieldably biased against and 
positioned by and counterbalancing the tension in 
the web lead to said driven roller means for main 
taining said tension substantially constant. 

2. A machine according to claim 1, 
said floating roller means including a roller engaging 

and urged in one direction by the pull of a portion of 
the web lead to said driven roller means and means 
urging said roller in an opposite direction with a con 
stant force so that the web tension in that lead is main 
tained at a value proportional to said force, said ma 
chine further comprising, 

web guiding idler rollers engaged and driven by said 
web lead between said first unit and said driven roll 
er means, 

emergency control means for stopping the machine 
abruptly, 

and means operative upon actuation of said energency 
control means to decrease said force and thereby 
the tension of said web lead to an extent sufficient 
to free said web guiding rollers from constraint by 
the web so that they may coast to a stop without 
damaging the web. 

3. A machine according to claim 1, said driven roller 
means being displaceable in opposite directions longi 
tudinally of said web path, and said actuating means in 
cluding means for displacing said driven roller means 
in either of said directions and means for simultaneously 
adjusting said speed varying means by increments re 
spectively proportional to the displacements of said driven 
roller means. 

4. A machine according to claim i, said register con 
trol means further including a displaceable idler roller 
at the downstream side of said driven roller means for 
positioning said web lead to said second unit, said idler 
roller being dispaceable in opposite directions longitu 
dinally of said web path, and said actuating means in 
cluding means for displacing said idler roller in either of 
said directions and for simultaneously adjusting said speed 
varying means by increments respectively proportional 
to the displacements of said idler roller. 

5. In a multi-unit web processing machine including 
a first set of coacting cylinders which impress a web at 
sucessive locations thereon and from which the web 
travels under tension through an extended path to a sec 
ond set of coacting cylinders which impress the web at 
successive locations to be maintained continually in reg 
ister with the first said locations; 

register control means, including driven roller means 
non-slipably engaging and propelling the web at 
a location between said sets of cylinders, for simul 
taneously and proportionally adjusting relative to 
the position and the speed of said second set of cyl 
inders both the length of the path and the speed of 
that lead of the web which extends from said driven 
roller means to said second set so as to keep the 
impressions of the web substantially constantly in 
register irrespective of the actual speed of said cyl 
inder sets, said register control means further includ 
ing means for driving said cylinder sets and said 
roller means in synchronism, and 
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18 
means for varying the speed of said roller means rela 

tive to the speed of said second cylinder set, 
register correction means including means for detect 

ing a deviation of the first said locations from regis 
tering relationship to said second set and means 
responsive to said detecting means for actuating said 
register control means to the extent and in the sense 
to correct such deviation, 

and roller means yieldably biased against and posi 
tioned by and counterbalancing the tension in the 
web lead to said driven roller means for maintain 
ing said tension substantially constant. 

6. A machine according to claim 5, including a clutch 
in the driving train to said driven roller means, 

a member adapted to clamp the web so as to prevent 
movement thereof but normally held clear of the 
web, 

and means operative upon disengagement of said clutch 
to move said member into web clamping position 
whereby to prevent rotation of the de-clutched roll 
er means by the web. 

7. In a multi-unit web processing machine including 
a first set of coacting cylinders which imprint a web at 
Successive locations thereon and from which the web 
travels through an extended path to a second set of co 
acting cylinders which imprint the web at successive lo 
cations to be maintained continually in register with the 
first said locations, each set of said cylinders non-slip 
pably gripping and propelling the web; 

coacting rollers engaging and for propelling the web 
in non-slipping relation thereto in a part of said 
path near to said second set, 

a carriage mounting said rollers and movable bodily 
to displace said rollers in opposite directions longi 
tudinally of the web path, 

a carriage positioning means including a motor oper 
ative when actuated to move said carriage and there 
by said rollers bodily relative to said first set of 
cylinders in either of said directions, 

means for driving said cylinder sets and said rollers 
in Synchronism, including a variable speed drive to 
said rollers the speed of which is varied upon and in 
proportion to movement of said carriage in either 
of said directions, 

register corrections means including means for de 
tecting a deviation of said first locations from reg 
istering relationship to said second set and means 
responsive to said detecting means for actuating said 
motor so as to move said carriage and simultane 
ously vary the speed of said variable speed drive to 
the extent and in the sense required to correct such 
deviation, 

and a floating roller yieldably biased against and posi 
tioned by a portion of the web lead to said rollers 
for maintaining the tension in that web lead sub 
stantially constant. 

8. In a web processing machine including a set of co 
acting cylinders which propel the web and impress it 
at successive locations thereon and from which the web 
travels through an extended path to a further unit of the 
machine which propels the web and is driven in synchro 
nism with said cylinders, said cylinders being separable 
during stoppage periods of the machine and freeing the 
Web so as to create slack in it when separated; 

a floating idler roller engaging the web in said path and 
yieldably biased against and positioned by the web 
for maintaining the tension of the web in said path 
substantially constant, 

control means operative when actuated to stop the ma 
chine, 

and means operative upon actuation of said control 
means to lock said floating roller in the position it 
then occupies to keep it from displacing the web 
freed by said cylinders during the stoppage period. 
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9. In a web processing machine including a set of co 
acting cylinders which propel the web and impress it at 
successive locations thereon and from which the web 
travels through an extended path to a further station of 
the machine with respect to which the impressed web is 
to be kept in register, said cylinders being separable 
during stoppage periods of the machine and freeing the 
web so as to create slack in it when separated; 
a driven roll means non-slippably engaging and pro 

pelling the web in said path ahead of said station, 
means for driving said roller means in synchronism with 

said cylinders, 
means operative upon said roller means for varying the 

speed of the web portion engaged by said roller 
means relative to the speed of said cylinders, 

register correction means including means for detect 
ing a deviation of the web from registering rela 
tionship to said station and means responsive to said 
detecting means for actuating said speed varying 
means to the extent and in the sense required to cor 
rect such deviation, 

a floating idler roller yieldably biased against and po 
sitioned by a portion of the web lead to said driven 
roller means for maintaining the tension in that web 
lead substantially constant. 

control means operative when actuated to stop the 
machine, 

and means operative upon actuation of said control 
means to latch said floating roller in the position it 
then occupies to keep it from displacing the web 
freed by said cylinders during the stoppage period. 

10. In a multi-unit web processing machine including 
first and second sets of coacting cylinders for impressing 
and propelling a web and between which the web travels 
through an extended path, and means for driving said 
sets in synchronism, the second set impressing the web 
at successive locations thereon which are to be maintained 
continually in register with impressions formed by the 
first set; 

driven roller means non-slippably engaging and pro 
pelling the web in a part of said path near to said 
second set, 

means for driving said roller means in synchronism with 
said sets, including means operative upon said roller 
means for varying the speed of the web portion en 
gaged by said roller means relative to the speed of 
the web portion engaged by said second set to vary 
the stretch of the web lead extending from the roller 
means to said second set, 

register correction means including means for detecting 
a deviation of said impressions from registering rela 
tionship to said second set and means responsive to 
said detecting means for actuating said speed vary 
ing means in the sense required to correct such devi 
ation, 

a floating idler roller engaging and urged in one direc 
tion by the pull of a portion of the web lead to 
said driven roller means and means urging said roller 
in an opposite direction with a constant force so that 
the web tension in that lead is maintained substan 
tially constant, 

fixed web guiding idler rollers engaged and driven 
peripherally by said web lead between said first set 
and said driven roller means, 

emergency control means operative when actuated to 
stop the machine abruptly, 

service control means operative when actuated to stop 
the machine gradually, 

means operative upon actuation of said emergency con 
trol means to decrease said force and thereby the 
tension of said web lead to an extent sufficient to 
free said fixed web guiding rollers from constraint 
by the web so that they may coast to a stop without 
damaging the web, 
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and means operative upon actuation of said service 

control means to latch said floating roller in the 
position it then occupies to keep it from displacing 
the web. 

11. In a web processing apparatus including successive 
rotary web processing units to act in register up a con 
tinuously moving web and a floating roller normally 
biased against and tensioning a lead of the web between 
said units; 

a latchable element connected with said roller to move 
therewith, 

a latching member movable into engagement with said 
element to prevent displacement of said roller, said 
member normally being inactive, 

means actuatable to press said member into engage 
ment with said element so as to hold said roller 
against displacement, 

a fluid pressure cylinder having a piston connected with 
said roller to bias the same against said web lead, 

a conduit for supplying fluid under pressure to said 
cylinder, 

a control valve in said conduit having a first position 
in which the fluid pressure in said cylinder is at a 
relatively high value and a second position in which 
said pressure is at least substantially reduced, 

means continuously biasing said valve toward said Sec 
ond position, 

means normally holding said valve in said first position 
against the force of said biasing means, 

and means operable selectively either to actuate said 
means to press said member into latching engage 
ment with said element or to inactivate said holding 
means, whereby either to latch said roller in the 
working position it then occupies or to reduce the 
fluid pressure acting upon it so as to prevent it from 
displacing said web lead. 

12. A web processing machine including; 
a rotary power source, 
coacting rotary processing cylinders drivingly engaging 

the web in non-slipping relation thereto, said cylin 
ders being separable during stoppage periods of the 
machine and then freeing the web, 

register control means, including driven rollers non 
slippably engaging and propelling the web at a loca 
tion ahead of said cylinders, for simultaneously and 
proportionally adjusting relative to the position and 
the speed of said cylinders both the length of the 
path and the speed of that lead of the web which 
extends from said rollers to said cylinders so as to 
keep the web substantially constantly in register with 
said cylinders irrespective of their actual speed, said 
register control means further including means for 
driving said rollers and said cylinders in synchronism 
from said power source, and 

means for varying the ratio of the speed of said rollers 
to the speed of said cylinders, 

register correction means including means for detect 
ing a deviation of said web from registering rela 
tionship to said cylinders and means responsive to 
said detecting means for actuating said register con 
trol means to the extent and in the sense required 
to correct such deviation, 

means for continuing said cylinders in slow rotation by 
said power source during stoppage periods of the 
machine while said cylinders are separated from each 
other, 

and a clutch in the driving train to said rollers whereby 
said rollers may be disconnected from said source 
and the web held in place relative to said cylinders 
during such stoppage. 

13. In a web processing machine according to claim 
12 wherein said power source comprises a motor, 

a primary power circuit to said motor, 
a first control switch having a first position in which 
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said primary motor circuit is completed to Supply 
power to the motor to energize the same and a Sec 
ond position in which said circuit is broken, 

an auxiliary power circuit completed upon movement 
of said first switch to said second position to main 
tain a supply of energizing power to said motor, 

a second control switch effective when actuated and 
with said first switch in said second position to break 
said auxiliary circuit, 

and means rotating with said cylinders for actuating 
said second switch in a predetermined angular posi 
tion of said cylinders, whereby said cylinders are 
stopped in substantially the same angular position 
with each stoppage of the machine and continue to 
be in register with the web when reengaged there 
with following the stoppage period. 

14. In a rotary web processing machine including a 
first set of coacting cylinders which imprint one side of 
a web at successive locations thereon and from which the 
web travels under tension through an extended path to a 
second set of coacting cylinders which imprint the other 
side of the web at successive locations to be maintained 
continually in register with the first said locations, there 
being turn bars in said path for inverting the moving web; 

register control means, including driven roller means 
non-slippably engaging and propelling the inverted 
web at a location between said turn bars and said 
second set of cylinders, for simultaneously and pro 
portionally adjusting relative to the position and the 
speed of said second set of cylinders both the length 
of the path and the speed of that lead of the inverted 
web which extends from said roller means to said 
second set so as to keep the successive imprints on 
the web substantially constantly in register irrespec 
tive of the actual speed of said cylinder sets, said 
register control means further including means for 
driving said cylinder sets and said roller means in 
synchronism, and 

means for varying the speed of said roller means rela 
tive to the speed of said second set; 

register correction means including means for detect 
ing a deviation of the first said locations from regis 
tering relationship to said second set and means re 
sponsive to said detecting means for actuating said 
register control means to he extent and in the Sense 
to correct such deviation; 

and floating roller means yieldably biased against and 
positioned by and counterbalancing the tension in the 
web about to enter said turn bars from maintaining 
substantially constant tension in the respective Web 
section approaching and on the turn bars and ex 
tending from them to said driven roller means. 

15. In a rotary web processing machine including a 
first set of coacting cylinders which imprint one side of 
a web at successive locations thereon and from which the 
web travels under tension through an extended path to a 
second set of coacting cylinders which imprint the other 
side of the web at successive locations to be maintained 
continually in register with the first said locations, there 
being turn bars in said path for inverting the moving Web; 

register control means, including driven roller means 
non-slippably engaging and propelling the inverted 
web at a location between said turn bars and said 
second set of cylinders, for simultaneously and pro 
portionally adjusting relative to the position and the 
speed of said second set of cylinders both the length 
of the path and the speed of that lead of the inverted 
web which extends from said roller means to said 
second set so as to keep the successive imprints on 
the web substantially constant in register irrespec 
tive of the actual speed of said cylinder sets, said 
register control means further including means for 
driving said cylinder sets and said roller means in 
synchronism, and 
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22 
means for varying the speed of said roller means rela 

tive to the speed of said second set; 
register correction means including means for detect 

ing a deviation of the first said locations from regis 
tering relationship to said second set and means re 
sponsive to said detecting means for actuating said 
register control means to the extent and in the sense 
to correct such deviation; 

floating roller means yieldably biased against and posi 
tioned by and counterbalancing the tension in the in 
verted web between said turn bars and said driven 
roller means for maintaining substantially constant 
tension in web sections on the turn bars and beyond 
them to said driven roller means, 

and variable speed, driven tension control means act 
ing upon the web ahead of said turn bars to propel 
and to maintain substantially constant tension in the 
web lead from said first set of cylinders and to limit 
the tension level of the web section moving onto the 
turn bars, said tension control means being driven in 
synchronism with said cylinder sets and said driven 
roller means and being responsive to variations of 
the tension of the web traveling thereto to vary the 
speed of propulsion of the same in compensation for 
such tension variations. 

16. A machine as defined in claim 15, further includ 
ing variable speed, driven tension control means acting 
upon the web in the web loop between said turn bars to 
propel and to maintain substantially constant tension in 
the web at the first turn bar and to limit the tension level 
of the web section moving onto the second turn bar, said 
tension control means being driven in synchronism with 
said cylinder sets and said driven roller means and being 
responsive to variations of the tension of the web travel 
ing thereto to vary the speed of propulsion of the same in 
compensation for such tension variations. 

17. In a rotary web processing machine including a 
first set of coacting cylinders which imprint one side of 
a web at successive locations thereon and from which the 
web travels under tension through an extended path to 
a second set of coacting cylinders which imprint the 
other side of the web at successive locations to be main 
tained continually in register with the first said locations, 
there being turn bars in said path for inverting the mov 
ing web; 

register control means, including driven roller means 
non-slippably engaging and propelling the inverted 
web at a location between said turn bars and said 
second set of cylinders, for simultaneously and pro 
portionally adjusting relative to the position and the 
speed of said second set of cylinders both the length 
of the path and the speed of that lead of the inverted 
web which extends from said roller means to said 
second set so as to keep the successive imprints on 
the web substantially constantly in register irrespec 
tive of the actual speed of said cylinder sets, said 
register control means further including means for 
driving said cylinder sets and said roller means in 
synchronism, and 

means for varying the speed of said roller means rela 
tive to the speed of said second set, 

register correction means including means for detect 
ing a deviation of the first said locations from regis 
tering relationship to said second set and means re 
sponsive to said detecting means for actuating said 
register control means to the extent and in the sense 
to correct such deviation, 

floating roller means yieldably biased against and posi 
tioned by and counterbalancing the tension in the in 
verted web between said turn bars and said driven 
roller means for maintaining substantially constant 
tension in web sections at the turn bars and beyond 
them to said driven roller means, 

and variable speed, driven tension control means acting 
upon the web in the web loop between said turn bars 
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to propel and to maintain substantially constant ten 
sion in the web at the first turn bar and to limit ten 
sion level of the web section moving onto the second 
turn bar, said tension control means being driven in 
synchronism with said cylinder sets and said driven 
roller means and being responsive to variations of 
the tension of the web traveling thereto to vary the 
speed of propulsion of the same in compensation for 
such tension variations, 

18. In a web processing machine including a rotary 
unit for processing in register a web traveling continu 
ously thereto, 

driven roller means non-slippably engaging and pro 
pelling the web lead to said unit, 

an idler roller engaging said web lead at the down 
stream side of said driven roller means, said idler 
roller being displaceable to vary the position of said 
web lead relative to said unit, 

means including a variable speed drive driven in syn 
chronism with said unit for driving said roller means, 
said drive including 
an endless belt, 
means positioned and displaced with said idler 

roller for tensioning said belt, and 
means responsive to variations of the tension of 

said belt to vary correspondingly the ratio of 
the speed of said roller means to the speed of 
said unit, 

means for sensing deviations of the traveling web 
from registered relation to said unit and for 
generating signals proportional to the Sensed 
register errors, 
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and means responsive to said signals to displace 

said idler roller and said belt tensioning means 
correspondingly so as to vary simultaneously 
the relative position of said web lead and the 
speed thereof relative to the speed of said unit 
in the sense to correct the register errors. 
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