
United States Patent (113,613,577 
72 

21 
22) 
45) 
73 

32 
33 
(31) 

54 

52 

5i 
50 

56) 

Inventor Angus Murray Halley 
Birmingham, England 

Appl. No. 41,768 
Filed June 4, 1970 
Patented Oct. 19, 1971 
Assignee James Halley & Sons Limited 

West Bromwich, England 
Priority May 13, 1965 

Great Britain 
20187/65 
Continuation of application Ser. No. 
546,939, May 2, 1966, now abandoned. 

ROTARY WEB PROCESSING MACHINES 
1 Claim, 2 Drawing Figs. 
U.S.C. .................................................... 101/247, 

101/152 
int.C...................................................... B41f 13/40 
Field of Search.........................................1011219–228, 

247, 137, 139, 140,143,144, 145, 
178, 184, 185,22, 23, 24, 25, 152, 153 
References Cited 

UNITED STATES PATENTS 
497,360 5/1893 Thommen et al... 101/25 

1517, 112 11/1924 Golden............ 101/25 
1,789,420 1/1931 Aitchison..................... 101/153 X 

2,213, 130 8/1940 Presby.......................... 101 1247 
2,224,257 12/1940 Eisele......... 74/441 X 
2,506,011 5/1950 Caulfield...................... 101/153 X 
2,530,425 1 1/1950 Eberhardt.................... 101/23 
2,682,218 6/1954 Baumgartner. 101 1247 
2,719,483 10/1955 Smith............ 101/247 X 
3,026,797 3/1962 Gottscho...................... 10 1/247 X 
3,027,831 4/1962 Stapleford et al............. 101 1247 
3,034,429 5/1962 Brodie et al.................. 10 1247 X 
3,131,631 5/1964 Haskin, Jr..................... 101/247 X 
3,163,110 12/1964 Thompson.................... 10 1/247 

FOREIGN PATENTS 
773,423 1 1/1934 France......................... 10 1/23 

Primary Examiner-J. Reed Fisher 
Attorney-Norris and Bateman 

ABSTRACT: A rotary web processing apparatus in which an 
impression cylinder is movably mounted to permit radial ad 
justment during setting up of the apparatus but is fixed during 
a web processing operation. A processing cylinder is cradle 
mounted to permit radial adjustment of the processing 
cylinder and movement without restriction during the web 
processing operation to maintain the nip pressure between the 
impression and processing cylinders. An abutment means fixes 
the radial position of the processing cylinder and its mounting 
cradle during setting up, but during web processing the abut 
ment means permits unrestricted radial movement of the processing cylinder. 
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ROTARYWEB PROCESSING MACHINES 

This is a continuation of my application Serial No. 546,939 
filed May 2, 1966 for ROTARY, WEB PROCESSING 
MACHINES, now abandoned. 
This invention relates to web processing machines, espe 

cially including rotary printing and rotary embossing presses, 
and is more particularly concerned with the setting up and 
maintenance of the impression or nip pressure between the 
impression cylinder and the printing or embossing cylinder of 
such presses. For simplicity the printing or embossing cylinder 
is generically hereinafter referred to , as the processing cylinder. 

In the prior art the nip pressure has been maintained by 
mounting either the impression-cylinder or alternatively the 
processing cylinder in a cradle supported by fluid powered 
piston and cylinder units so that either the impression cylinder 
is movable with respect to a fixed processing cylinder, or vice 
versa, to control the nip pressure during web processing. 

It has been found that the use of an impression cylinder 
capable of movement during web processing leads to con 
siderable difficulties in maintaining accurate register of color 
to color or color to embossing in multistation web processing 
press due to variation in web length between the impression 
cylinders of the plurality of individual machines. This disad 
vantage is avoided by using a relatively fixed impression 
cylinder in conjunction with a processing cylinder capable of 
movement during web processing to control the impression 
pressure. However, different processing operations may 
require impression and processing cylinders of different 
diameters giving rise to problems in setting up the nip pressure 
before web processing and problems arising from the relative 
positions of the impression cylinders of two or more 
processing machines. The present invention has for its objects 
to overcome or at least reduce these problems. 
The invention consists of a rotary web processing machine 

wherein nip pressure between cylinder, and a processing 
cylinder is controlled during processing of the web by stepless 
generally radial movement of the processing cylinder; com prising: 

1. Cradle means adapted to carry the impression cylinder 
and pivotally mounted in a frame of the machine so as to 
permit stepless generally radial displacement of the axis 
of rotation of the impression cylinder; 

2. Means for effecting angular movement of the cradle be 
fore web processing and for maintaining constant position 
of the cradle means during web processing; and, 

3. Means for presetting the axis of the processing cylinder in 
a radially constant position during the angular movement 
of the cradle means before web processing. 

Preferably the aforesaid means for effecting angular move 
ment of the cradle and for maintaining a selected position of 
the cradle and its impression cylinder comprises screw jacks 
and/or fluid powered piston and cylinder units connected 
between the cradle and machine frame. 

Preferably also there is provided a second cradle pivotally 
mounted in the machine frame and adapted to carry the 
processing cylinder to permit approximately radial movement 
of the processing cylinder about an axis parallel to and spaced 
from the axis of the latter cylinder, with piston and cylinder 
units interconnecting the second cradle and frame to effect 
the angular movement of the second cradle and to maintain 
nip pressure during web processing. 
One example of the practical realization of the invention as 

applied to web printing is illustrated in the accompanying 
schematic drawings wherein: 

FIG. 1 shows in side elevation the more important parts of a 
printing machine according to the invention with portions of 
the fixed frame of the machine broken away for greater clari 
ty, and 

FIG. 2 is a detail of FIG. 1 on an enlarged scale. 
In a multistation printing press there is provided in series 

connection a plurality of machines each as illustrated in the 
drawings. Referring now to the drawings, each machine com 
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2 
prises a fixed frame 1 carrying a pair of angularly movable 
lower and upper cradles 2 and 3. The lower cradle 2 embodies 
or is adapted to carry a subframe 4 providing a mounting for a 
printing cylinder 5 and this cradle is fulcrummed on the frame 
1 about an axis 6 spaced from and parallel to the axis of rota 
tion 7 of the printing cylinder. The lower cradle 2 comprises 
two parallel and interconnected arms each of L-shape in 
elevation with their horizontal limbs pivotally connected at 8 
to the upper ends of a pair of respective piston and cylinder 
units 9 anchored at lower pivots 10 to the frame 1. The cylin 
ders 9 are connected via an adjustable pressure regulator 11 to 
a source 12 of fluid pressure, preferably air pressure. By 
means of these piston and cylinder units 9 the printing 
cylinder 5 is raised and lowered with respect to a relatively 
fixed impression cylinder 13 so as to control the nip pressure 
during processing of the web. 

Also mounted on the same subframe 4 as the printing 
cylinder 5 is ancillary equipment such as for example an ink 
supply system and doctor device (not shown). The subframe 4 
rests upon the cradle 2 during web processing and can be 
readily inserted and withdrawn from the machine together 
with the printing cylinder and ancillary equipment as a single 
self-contained unit by bringing wheels 14 into engagement 
with tracks on tie bars interconnecting the cradle arms by 
manual rotation of a hand wheel 16 fixed to a crank shaft 15 
providing an eccentric mounting of the wheels with respect to 
the mounting for the shaft. 
As an alternative to the cradle, the printing cylinder can be 

otherwise mounted for generally vertical sliding mounting in 
the fixed frame and urged towards the axis of the impression 
cylinder to establish the nip for example by variable counter 
balance weights, or by adjustable spring pressure. 

In both forms of printing cylinder mounting two position 
stop means is provided to determine in a first position a limit 
to the upward movement of the axis of the printing cylinder 5 
towards the axis of the impression cylinder 13 in setting up the 
machine prior to the commencement of the processing of a 
web, and in a second position to permit the axis of the printing 
cylinder to move beyond this limit towards the axis of the im 
pression cylinder during the processing operation. 

In the illustrated embodiment the stop means comprises a 
pair of abutments 17 provided on the cradle 2 which lie ad 
jacent to a respective pair of second abutments 18 in the form 
of discs fast on, a shaft 19 rotatably mounted in the frame 1 
and manually rotatable by a hand piece (not shown). Contact 
of the first abutments 17 with circular parts of the periphery of 
the second abutments upon angular movement of the cradle 2 
under thrust from the cylinder units 9 establishes a given verti 
cal position of the axis of the axis of the printing cylinder 5 
whereas rotation of the shaft 19 to position a flat 20 on the 
discs opposite the first abutments permits further upward 
stepless movement of the printing cylinder 5 to establish and 
maintain a nip pressure dependent on the selected fluid pres 
sure within the cylinders 9. 
To limit the downward movement of the cradle 2 and print 

ing cylinder 5 when the cylinder units 9 are inoperative, lateral 
lugs 21 on extensions of the cradle 2 above the fulcrum 6 
move within slots 22 in the frame to abut one end of the slots. 
The upper cradle 3 comprises a pair of parallel arms 23 

pivotally mounted at one end 24 on respective eccentrics 25 
fast on a shaft 26 driven by a sprocket 27 connected by, chain 
28 to a second sprocket 29 rotatable by a hand wheel 30. 
Rotation of the hand wheel 30 serves to turn the eccentrics 25 
to alter the position of the cradle arm pivots 24 to suit the 
diameters of impression and printing cylinders in use, the 
lowermost position of the pivots 24 being illustrated in broken 
lines. 
The ends of the cradle arms 23 remote from their pivots 

have arcuate bearing recesses whereby they are adapted to ac 
commodate impression cylinder bearings 31 when the impres 
sion cylinder has engaged against the printing cylinder. When 
these cylinders are separated, rollers 32 mounted on levers 33 
retain the impression cylinder bearings 31 in position until 
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rocked to release the bearings by means of connecting rods 34 
coupling the levers 33 to a manually operated lever 33 ful 
crummed on the cradle 3. 
The upper cradle 3 is both fixed and steplessly angularly ad 

justed with respect to its pivots 24 during web processing and 
setting up of the machine respectively by means of respective 
inverted screw jacks 36 connecting the free ends of the cradle 
arms 23 directly above the axes of the cylinders 5 and 13 to 
the frame 1 and adjustable in length by a hand wheel 37. To 
afford relative adjustment between the height of the two free 
ends of the cradle arms 23 to achieve accurate parallelism 
between the axes of the two cylinders, the lower ends of the 
screw jacks are pivotally connected to respective elements 38 
pivotally mounted on the cradle arms 23 and angularly ad 
justable with respect of these arms by the interaction of wedge 
faces on the elements and wedges 39 disposed between the 
elements and arms. Screws 40 controlling the position of the 
wedges 38 thus control the distances between the respective 
jack to cradle arm pivots 41 and the impression cylinder axis. 
A pair of fluid powered piston and cylinder units 42 are 

pivotally interconnected between the upper cradle arms 23 
and frame 1 and when energized act to raise the cradle arms 
23 and so serve to take up any backlash in the screw jacks 36. 
The screw jacks are of low pitch so that there is no alteration 
in their length due to the nip pressure with the result that the 
axis of the impression cylinder is effectively fixed in the posi 
tion selected by the jacks. 

It is to be understood that the impression cylinder cradle 3 
can be adjusted and fixed by alternative means to that 
described. For example, the cradle can be thrust by fluid 
powered piston and cylinder units against rotary adjustable ec 
centric stops providing a stepless angular movement of the 
cradle. 
The web 43 is guided to and from the nip by idle rollers 44. 
In setting up a multistation press, the required impression 

and printing cylinders are mounted in their respective cradles 
in each machine. In each machine the printing cylinder 5 is 
then positioned in approximately its operating position by ap 
plication of fluid pressure to the cylinder 9 supporting the 
lower cradle 2 and the resultant upward movement of the cra 
dle 2 and printing cylinder 5 towards the impression cylinder 
13 is limited by contact of abutments 17 on the cradle 2 with 
the circular parts of the peripheries of the discs 18 thereby ac 
curately locating the axis of the printing cylinder 5 in a given 
position. 
With the lower cradle 2 fixed in the aforesaid given position 

by maintained fluid pressure, the upper cradle pivots 24 are 
adjusted as necessary to suit the diameters of the cylinders 5 
and 13, and with fluid pressure applied to the cylinder units 42 
the jacks 36 are adjusted in length by the hand wheel 37 to 
provide continuous (i.e. stepless) generally radial adjustment 
of the impression cylinder until a sample piece of the web to 
be processed is lightly nipped between the surfaces of the im 
pression and printing cylinders 5 and 13. Also, any necessary 
adjustment is made in the wedges 39 to achieve a parallel rela 
tionship between the cylinders. 

Fluid pressure is now relaxed in the lower cradle supporting 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4 
cylinders 9 to allow the web to be processed to be fed through 
the several machines. 
To process the web, the rotatable stops 19 are now turned 

to present their flats to the cradle abutments 17 and fluid pres 
sure is reapplied to the lower cradle cylinders 9 so resiliently 
urging the printing cylinder 5 into unrestricted contact with 
the impression cylinder 13 to establish and maintain a nip 
pressure determined by the selected fluid pressure in the lower 
cradle supporting cylinder 9 with provision by means of the 
pressure regulator 11 for variation in this nip pressure as 
necessary to perform satisfactorily the printing operation. 
By the aforesaid means it will be appreciated that after 

setting up of the several machines, printing can be arrested in 
any machine by lowering of a printing cylinder, for example 
for servicing, or printing cylinder exchange, without alteration 
in length of the web between adjacent impression cylinders 
and therefore without loss of register between the machines 
on resumption of printing. 
Whereas the invention has been described with reference to 

direct printing it will be realized that the invention is equally 
applicable for example to embossing or offset printing 
machines or a combination of these machines with ap 
propriate substitution of embossing or offset printing cylinders 
for the above described cylinders. 

I claim: 
1. In a rotary web processing apparatus, a frame, an impres 

sion cylinder, means mounting said impression cylinder on 
said frame and permitting stepless generally radial movement 
of said impression cylinder during setting up of said apparatus, 
means for effecting movement and fixation of the radial posi 
tion of said impression cylinder during setting up and web 
processing respectively, said impression cylinder mounting 
means comprising cradle means adapted to carry the impres 
sion cylinder, eccentric means pivotally mounting said cradle 
means on said frame, and means for adjusting said eccentric 
means for effecting adjustment in height of said cradle means 
pivot axis and means connected between said impression 
cylinder cradle means and said frame to effect both the 
stepless adjustment of the radial position of said impression 
cylinder and cradle means and their fixation in a selected radi 
al position, a processing cylinder, means mounting said 
processing cylinder on said frame adjacent said impression 
cylinder and resiliently permitting stepless generally radial 
movement of said processing cylinder relative to said impres 
sion cylinder during web processing, means for moving said 
processing cylinder mounting means to urge said processing 
cylinder towards said impression cylinder, and adjustment 
means having a first position in which the movement of said 
processing cylinder mounting means is positively limited dur 
ing setting up of said apparatus to establish a predetermined 
limit position of said processing cylinder with respect to said 
impression cylinder and a second position in which movement 
of said processing cylinder mounting means and processing 
cylinder towards said radially fixed impression cylinder is sub 
stantially unrestricted to maintain the nip pressure between 
said processing and impression cylinders during web 
processing. 


