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1. A web-fed perfecting printing apparatus, comprising:
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cyﬁnder of a cartridge being adapted to apply printing medium to a respective
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means for effecting mutual repositioning of the cartridges with respect to the

or each printing medium supply unit whereby to determine which of said cartridges
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PROCESSING PAPER AND OTHER WEBS

Thevpresent-invention relates to web processing
systems, which may perform operations such as forming an
image on a web (e.g. of paper) by printing, copying or
other marking process, (hereinafter generally referred to
as “printing“) and/or handling'arranggments such as folding
or format adjustment. The present invention is particu-
larly, but not exclusively, concerned with processing
systems in which the péper or chér material orginates as a
continuouskweb on a roll.

It is very well known to pass paper from a roll
througg a prinﬁing machihe to form a series of images on it
and then réwind, sheet‘ér fold it into various formats.
However, the;e are fundamental problems which provide a
serious limitation to the efficiency of such machines.
There is the problem of "down-time". Once the printing
machine has been set up, and the paper put in motion,
printing can occur Verf rapidly. However, with the Known
machines long delays can occur when any change is made to
thefmethdd‘of delivery or tc what is being printed. For
example, if a different image is to be printed, or if the
repeat length of the image is to be changed, or if a
different colour is to be used, or the folded format is to
be changed, then the print run has to be stopped. The
design of the known printing machines is such that it is
extremely di¥fficult to make such changes, and hence it is

common for the time such machines are not working (the
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down-time) to be much longer than the effective working
time.

A further problem of existing arrangements is that
printing machines are designed for a specific printing
application, the machine being available as a single
entity, What this means, in practice, is that if the owner
of the machine wants to carry out more complex operainns
than are currently possible on his machine, he must under-
take q&ite major engineering or buy a whole new machine.

The present invention is therefore concerned with
overcoming, or at least‘émeliogating,‘these problems to
design a web;processing‘SYStem in which many changes can ke
made whilst the system is in operation (can be made "on the
fly") and which may also have the advantage of being
modulé: so that thé’system‘may be éxpanded in capability iz
required.

The‘ng progessihngYStem-with‘which the present
invention is cencérnedﬁmay be‘divided into three parts.
Firstly, thgre ﬁs tﬁe part'qf the system which takes the
web from a roll or reel and feeds it to the rest of the
system. Secondly, there is the part which forms an image
on the web, anduthirdly there is a handling arrangement for
the printed web. The present application relates to the

second part of the system, with the other parts being
described in the applicant's co-~pending applications. The
presént application is concerned with the imaging

arrangement and is particularly, but not exclusively,
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concerned with a web fed offset press. Such presses typically comprise, for each
colour to be printed, and each repeat length: a pair of blanket cylinders between
which the web passes (blanket-to-blanket formation); a pair of plate cylinders in

contact with a corfeSponding blanket cylinder, and on which the image to be printed

is mounteﬁ; and an inking and dampening system for each plate cylinder. Such a
system is known as a "pei'fecting" press, as it prints on both §ides of the web. It is
also known to provide an impression cylinder; and a single blanket cylinder, plate
cylinder, and inking and dampening system, if only one side of the web is to be
printed. o
| According to the present invention there is ';;rovided a web-fed perfecting
printing apparatus, compri§ing: |
an array of cartridges for printihg on a web fed through each cartridge of the
array, each cértridge‘ com;ﬁrisi’ng"a pair of adjacént printing cylinders, and each
cylinder of a cartridge being adapted to apply printing medium to a respective
surface of a web passing therebetween;, '
| m‘eansrfor supplying printing medium to both printing cylinders of a selected
cartridge, said printing medium supplying means being contained in one or more
discrete units; and | Q .
| means for effecting mutual repositioning of the cartridges with respect to the
or each printing medium supply ﬁnit whereby to determine which of said cartridges
is said selected cartridge.
The cartridges may form a web-fed offset printing

930461, p:\oper\gjn, 72045-91.res,3
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press, in which case each cartridge may have a pair of
blanket cylinders, and a corresponding pair of plate

cylinders. The common unit may then be an inking and

]
(L X2 X
. v



4

dampening unit displaceable relative to the cartridges to
supply selectively the plate cylinders of at least some of
those cartridges, or alternatively the cartridges
themselves may be movable. Thus, it becomes possible to
have a printing sequence that can be varied in detail in
whibh the following features can be carried out: the inking
and dampening unit is placed in an operative position for a
first cartridge and a print run is carried out for that
cartridge; then the blanket cylinders of the first
cartridge are moved away from the web:; the blanket
cylinders of a second cartridge (which has different
characteristiés such as the nature of the image, the image
pitch or colour) are moved into contact with the web when
the inking ané dampening unit has moved to that cartridge.
A new'pridting Tun can thus be started at the second
cartridge with very little time delay. It then becomes
possible to change, e.g., the image on a plate cylinder of
the first cartridge, whilst the printing machine is
running.

The apparatus may include a plurality of inking and
dampening units for supplying respective different golours
simultaneously to a plurality 6f selected cartridges (with,
in general, at least an equal plurality of cartridges not
then being supplied). There may be a plurality of arrays
or stacks with driers interposed as required, or a system
in which the cartridges can be exchanged for others stored

alzsewhere.
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It is also possible to achieve the feature of
interchangability'between one printed image and another, by
providing a web-féd printing apparatus comprising a
plurality of cartridges in an array for printing a web
feedable through the array, each cartridge having means for
transferring pfinting\medium from a unit for containing
such printing medium to the web, the means including at
least one printing cylinder which is adapted to contact the
web, wherein the at least one printing cylinder of one of
the cartridges has a different circumference from that of
the at least one blénkét cylinder of at least one other of
the cartridges.

The printing cylinder may be a blanker cylinder of an
offset §ress, there then being a plate cylinder between the
unit for containing the printing medium and the blanket
cylinder. For an offset perfecting press there will then

be a blanket cylinder, and a corresponding plate cylinder

on each side of the web. For other offset presses there is

one blankst cylinder, with an impression cylinder on the

other side of the web. For a gravure press, the printing

‘cylinder is etched, and the printing medium is transferred

from the unit directly to the printing cylinder. Similarly
in a flexographic or letter press, printing medium is
transferred directly to the cylinder, which in this case
has a raised surface carrying the printing medium. For
gravure, flexographic, and letter presses there is again an

impression cylinder on the other side of the web to the
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printing cylinder.
'Embodiments of the invention will now be described in detail, by way of
eiample, with reference to the accompanying drawings, in which:
'Fig. 1 shows a general view of a paper handling system;
Fig. 2 showé a first embodiment of a web-fed offset perfecting press
‘embodymg the present invention; |
a _Fig. 3 shows a plan v1ew of thc drive system for the press of Fig, 1
Fig. 4 sh0ws a side v1ew of the drive system for the press of Fig. 1;
‘ - Fig. 5 shows a second embodlment of a web-fed offset perfecting press
embodylng the present invention;
Flg 6 shovvs a detail of the cyhnder movement system of the press of Figs. 2

orS; b

B Figs. 7 and 8 each show axial and radial views of a cylinder with adjustable
dxameter “

There will also be descrlbed other features of pnntmg apparatus.. These
features are described only to help underStandmg of the present invention, and are
not intended to be embodiments of the invention.

Referring first t6 Fig. 1, a web (in this example, paper) handling system
involves three parts. A first part, generally indicated at 1, takes paper from one or

more

930331, p:\oper\gin, 12045-91.re8,6
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paper rolls in the form of a web 2 and transports it to a
printing unif 3 and an optional drying unit 4. As
illustrated in Fig. 1, a right -angled turn in the paper
web 2 is achieved by passing the paper round an angled bar
5. After passing thfough the printing unit 3, and the
drying unit 4, the paper web 2 is again turned for
convenience through 90° via bar 6, and passed to a cutting

and folding arrangement generally indicated at 7. Sheets

AL of paper printed, cut and folded as appropriate then pass
et for e.g. stacking in the direction indicated by the arrow

8. Of course, any arrangement of paper web input unit 1,

*e et printing station 3, drying station 4, and cutting and

?‘mu, folding arrangement 7 may be provided, the actual
configuration dépending‘on‘space and similar constraints.

As explained wiﬁhj:eference to Fig. 1, the paper web

‘E:::z then pasées to a printing unit 3. Fig. 2 illustrates an

Teetd embodiment pf such a unit 3, being a web-fed offset

i“f:‘ perfecting‘press/a&cording to the present invention. As
illustrated,‘the press hés three cartridges 40,41,42, with

cveest each cartridge having a pair of blanket cylinders 43,44 in

blanket-to-blanket con- figuration, and a pair of plate
cylinders 45,46 the outer surface of each of which is

formed by a printing plate in contact with a corresponding
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one of the blanket cylinders 43,44: i.e. each cartridge
contains a "printing couple". Normally the plate and
blanket cylinders have the same diameter, but it is also
known to have plate cylinders of half the circumference of
the corresponding blanket cylinder. As illustrated, the
cartridges 40,41,42 are immediately adjoining each other,
as this gives the array of cartridges 40,41,42 a small
size. It would be possible, however, for the cartridges
40;4i,42‘to be in a spaced-apart array. The web 2 passes
round a roller 47 and between the pair of blanket cylinders
43,44 of eéqh‘cartridgé 40,41,42. It is preferable if the
cartridges 40;41K and 42 are stacked,su55tantially
vertidélly but‘substantiélly bbziZthal arrangements are
also possible including arrangements in which the
cartridges are movable transverse to the web. The image to
te printed on the web 2 is carried on the plate cylinders
45 and 46, and transferred via the blanket cylinders (hence
"offset" printing) to the web. This, in itself, is known.

As shown in Fig. 2, a unit containing printing medium,
e.g. an inking and dampening train 48,49 is provided on

each side of the web. The inking and dampening train 48,49

» are capable of moving vertically separately or together and

each may contain throw-off mechanisms to facilitate that
vertical movement (compare trains 48 and 48).

When printing is to occur, the inking and dampening
trains 48,49 are moved in the vertical direction to

register with one of the cartridges 40,41,42. The inking



9
and dampening rollers 50 are brought into contact with the
plate c¢ylinders 45,46 by means of mechanisms which ensure
correct operating geometries and pressures. As illus-
trated, the inking and dampening trains 48,49 are provided
on each side of the web 11, but are common to all three
cartridges 40,41,42. If the cartridge 41 is to print, the
trains 48,49 are operated so that the inking and dampening
rollers 50, move into contact with the two plate cylinders
45,46 of that cartridge 41. A printing run then occurs.
At the end of that printing run, the inking and dampening
trains 48,49 are moved to their thrown-off configurations
{(as shown for 48) and the trains 48,49 are moved vertically
until they are adjacent one of the other two cartridges
40,42. By moving the inking and dampening rollers 50 into
centact with the plate,cylinders'45,46 of another cartridge
40 or 42, a new print sequence can operate.

It is also possible for the cartridges tc move
vertically, with the trains remaining stationary, but this
is mechanically more difficult to achieve. Note alsc that
this arrangement permits "in machine" storage of the
cartridges, which is more efficient than the known arrange-
ments.

A suitable drive system for the press of Fig. 2 will
now be described with reference to Figs. 3 and 4. As shown
in the plan view of Fig. 3, the inking and dampening-trains
48,49 are mounted on a support frame 51 movable relative to

the main frame 52 of the press which supports the cylinders
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43,44,45,46 via end supports 52a. The mechanism for
horizontal movement of the inking and dampening trains

48,49 is not shown, but Fig. 4 shows that a stop 53 may be

‘provided on the support frame 51 to limit this horizontal

movement.

The vertical movement of the support frame 51, and
hence of the inking and dampewing trains 48,49 is con-
trelled by a2 hoist motor 54\mounted on the support frame
51. Thét,mofor 54 drives a shaft 55 extending across the
support  frame 51 and connected via bevel gears 56,57 to t.o
shafts 58,59. sShaft 58‘drives a pinioh 60 engaging a
toqthéd\récgiﬁl Oﬁ‘éhé‘main frame 52. Similarly, shaft 59
drives two pinions 6%,63 also attached to the main frame 52
whiéhvénéége’csirespoﬁding>t00thed racks 64,65 on the
opgcsitéiside of the main frame 52. Thus rotation of the
motcr 54 drives shafts 535,38,29 causing the pinions
60.62,63 to move either up or down on their corresponding
TACKs 6i,64,65, hence mo?ing the support frame 51 relative
to the main frame 52. 1In this arrangement, a three-point
moUnting'is used, but it would also be possible to provide
a four or more point mounting by providing pinions
additional on the shafts 58,59 with corresponding racks on
the main frame 52. Accurate vertical positioning of the
support frame may be achieved either by accurate control of
the motor 54 er by providing a stop 66 (see Fig. 2) on the
main frame 52. The stop 66 may be spring-loaded so that it

moves out from the main frame 52 when the support frame 51
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moves past it, and the support frame 51 then lowered onto
the stop 66. Clearly the stop 66 has to be depressed to
permit downward movement of the support frame 51, e.g. to
operate cartridge 40 in Fig. 2.

The drive for the cylinders 43,44,45,46 will now be
described. 1In fact, the drive train for cylinders 43,45
and the train for cylindé;s 44,46 are the same and the
following refers only to the cylinders 43,45.

A shaft 62 extends up the main frame 52 and movably
on it, but engaged for rotation with it is a gear 68 which
meshes with a corresponding gear 69 connected to a shaft 70
which ex;ends to a worm 71 which mates to a worm wheel 72.
A shaft 73 is secured to the worm wheel 72 and is supported
on the sugporé frame 51 by a support 74. At the end of
sﬁafn 73 remote from the cylinders 43,45 is an air cylinder
75 which is capable of moving the shaft 73 axially. At the
other end of the shaft 73 is a clutch plate 76 which
engages a cor;esponding clutch plate 77 on a stub shaft 78
extending from the plate cylinder 45. The clutch plates
76,77 and them% attached shafts 73,78 pass thrc;gh an
aperture 79 in the main frame 52. At the end of the plate
cylinder 45 are ~ears 80 which mesh with corresponding
gears 81 on the blanket cylinder 43.

Thus, when the air cylinder 75 moves the shaft 73 so
that the glutch plates 76,77 are in engagement, drive from
the shaft 67 is transmitted via gears 68,69, shaft 70, worm

71, worm gear 72, shaft 73, clutch plates 76,77, and the
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stub shaft 78‘to the plate cylinder, and hence via gears
80,81 to the blanket cylinder.

When the air cylinder 75 moves the shaft 73 to
disehgage the clutch plates 76,77 no drive is transmitted.
Furthermore, this movement of the shaft 73 is sufficient to
move the clutch plate 76 clear of the aperture 79,
permitting the whole assémbly on the support frame to be
moved felative te¢ the main fraﬁe 52 to another cartridge.
This erangement has the advantage that cylinders of
cartridées not in use cannot have any drive thereto, and
therefore can be handled safely, e.g. for replacement of
the pginting plates of those cylinders. <Since the cylinder
drive mechanism moves with the inking and dampening trains,
it is’impcssible accidentaliy to drive cylinders which are
not to print at any particular time.

The clutch formed'ﬁy~clutch plates 76,77 has another
funczion. Thelclutéh plates 76,77 form a "single position"

élutchipresetkto synchronise the position of the corres-

ponding plate cylinder 45 to the drive. Thus, irrespective

of fhe initial position of the plate cylinder 45, its
rotation will be synchronised with the rotation of the
shaft 67. |

Sometimes, however, it is desired to vary the
synchronisation of the shaft 67 and the plate cylinder 45,
to advance or retard the printing image relative to the
main drive. To do this, the worm 71 is moved along shaft

70 by a linear actuator 82, which normally holds the worm
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71 fixed on the shaft 70. This rotates the worm wheel 72
which, via shaft 73, and clutch plates 76,77 rotates the
plate cylinder 45 relative to the position of the drive
shaft 67. The movement of the worm 71 may also be achieved
using a motor or-a;Wydraulic ram. Movement of the othexr
plate cylinder 461relative to the shaft 67 may be achieved
in the same way either simuitaneously with or separately
from movement of the plate cylinder 45.

The drive to the inking and dampening pylinders 50 of

the inking and dampening trains 48,49 will now be described

‘with reference to Fig. 4. Although Fig. 4 is an equivalent

view to that of Fig. 2, the cartridges 40,41,42 have been
omitted for the sake of clarity, as has the drive from
hoist motor 54 to move the Suppert»fréme 51 relative to the
main frame 52.

As can be seen from Fig. 4, gears 83 extend from the

shaft 70 from gear 69 to the worm 71. These gears 83

‘ en@age on an epicyclic gearing 84 on a further shaft 85.

Each end of the shaft 85 carries gears 86 which engage
gears 87 which connect to the drive system within the
inking and dampening units in a cdnveﬁtionalfway. ‘Thus the
shaft 70 is connected to sbaft 85 and the drive from shaft
69 which drives the cylinders 43,44,45,46 as discussed with
reference to Fig. 5 also drives the inking and dampening
rollers 50.

However, this synchronisation depends on the diameter

of the plate cylinders 45,46, and if the press has two
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different sizes 0of cylinders, the drive system discussed
above can only be in synchronisation for one size, and
printing would be out of synchronisation when the inking
and dampening units 48,49 were moved to a cartridge having
cylinders of a different size. The arrangement of Fig. p‘f
overcomes this by providing an auxiliary drive motor 88
connected via the epicyclic gearing 84 to the shaft 85.
The speed of rotation of that auxiliary motor 88 is sensed,
and the result fed to a comparator 89 which compares that
speed with the speed of rotation of rollers 90 between
which the paper web passes. These rollers 90 may also be
associated with epicyclic gearing. If it is found that the
drive is not synchronised, then the motor 88 is speeded up
or slowed down unt?l synchronisation is aghieved. Thus the
drive to the motor 88 modifies the drive transmitted by the
gearing 83 to the shaft 85.

Fig. 4 illustrates a further feature of the system,
namely that the shaft 67 which drives the plate and blanket
cylinder is driven from a shaft 91 which extends beyond the
printing station. Thus, additional printing stations may
be connected to the shaft or, as illustrated in Fig. 6, may
be connected to the perforating tool of a pre-folder 92, or
the perforator and cutter of a cutting station. These will
be described in detail later, but as can be seen the main
shaft 91 has gears 93 driving a shaft 94 of the pre<folder
92 which rotates a perfrrating tool 95. Again, epicyclic

gearing 96 may be provided, linked to the comparator 89.

e R e e
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As illustrated in Fig. 2, one pair of inking and
dampening trains 48,49 is provided in common for three
cartridges. In general, therefore, the three cartridges
may have different images on their plate cylinders, or even
different sizes of cylinders, so that by changing from one
cartridge to another, the print length may be varied.
Other arrangements are also possible, however. Fig. 5
illustrates an example of this having four cartridges 100,
101,102,103, each of which is similar to the cartridges
40,41,42 of the arrangement shown in Fig. 2. The web 2 of
paper passes up the middle of the cartridges 100,101,
102,103. Four inking and dampening trains are provided, an
upper pair 104,105 serving the upper two cartridges 100,101
and a lower pair 106,107 serving the lower two cartridges
102,103. In this way, for example, it is possible to print
two different colours in like size print cylinders, and yet

still maintain the possibility of change of image and/or

_repeat length. Also, as shown in Fig. 3, the cylinders of

the cartridges may be different sizes, e.g. with the
cylinders of cartridges 100,102 being smaller than the
cylinders of cartridges 101,103. The press shown in Fig.
5, apart from having four cartridges, a; discussed above,
may be generally similar to the press of Fig. 2, and have a
drive similar to that described with reference to Figs. 3
and 4. Therefore, further detailed description 6f the
arrangement of Fig. 5 will be omitted.

Ong.feature of this system is that by adding
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additional cartridges, and possibly additional inking and
dampening trains 48,49, the number of different printing
operations can be increased.

The embodiment described above with reference to
Figs. 2 to 5 have the inking and dampening units moving
vertically relative to a vertically stacked array of
cartridges. It is also possible to have a horizontal
arrangement in which cartridges are in a fixed horizontal
array and the inking and dampening units are movable
relative to the cartridges on which printing is to
commence. One or two inking and dampening units may be
used. The drive to the plate cylinders and the inking and
dampening units is as described in the vertical unit shown
in Fig.'3. The difference lies in the fact that a
horizontal power shaft running parallel to the main power
shaft may be used to drive the plate cylinders. The drive

rom the main power shaft may be provided by a vertical
shaft connecting the power shaft to the horizontal shaft
through two pairs of bevel gears.

Asg described above, the array of cartridges 1s fixed
and the inking and dampening units are movable. Since the
present invention depends on relative movemeni, it is also
possible to have the inking dampening units fixed and move
the cartridges of the array. The cartridges may be moved
by many ways, such as rollers, guide rails, or pneumatic
jacks, and the drive to the plate cylinders of the

cartridges may be achieved by single toothed clutches as
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described with reference to Fig. 4. The advantage of an
arrangement using movable cartridges is that the inking and
dampening units are fixed and hence the drive to the system
may be fixed. However, it is currently considered to be
more difficult to move the cartridges than to move the
inking and dampening units.
dampening units and movable cartridges is shown in Figs. 6
and‘7. Tﬁis embodiment Bas-four‘car?ridges 111,112,113,114

such as to\form a canousel 115. As illustrated in Fig. 6,

- each cartridge“has'é --irfof”piate cylinders 116 and a pair

of -blanket cyiiﬁﬂerskilV'in‘a manner generally similar to
the plate and blanket ¢ f;naeﬁs §f the cartridges 40;41,42
of the embodimént of Fig;(2. %chever; it can be seen from,
Fig. 6 that the plate §ﬁd nlankef cylinders 116,117 of the
eaﬁtfidges 111,113 aréVSmal er than the blanket cylinders
116,117 of the.éartridges i;ﬁ;ii4i This enables the
cartridges 111,113, and the cartridges 112,114 to give

' different point repeat lengths.\

A web 2 of paper enters the\printing machine via
rollers 118,119 to move along a h»rizqntal‘pafh through two
114,112 of the four cartridges 111)\112,113,114 of the
carousel 115. The carousel is rotatably supported on &
frame 120 and a second frame 121 suppprts one or two inking
and dampening units 122 (one inking ani dampening unit is
shown more clearly in Fig. 7). Where one inking and

QARDSIING HUGIE  provided s arahil »)a he Nal-We
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A further development of the arrangement shown in Fig.
2 (or Figs. 5 e¥-6—and-2) is concerned with the fmounting of
the gylinders within the cartridges 40,41,42 §£60,101,
102,103 -e3—iiirii3333+334). Clearly, if the cylinders
were mounted in a conventional manner each time a cartridge
is réquired to be changed, the printing positions would
require precise and‘lengthy re-setting. Therefore, in a
75yétem embodying the present invention there may be

provided an arrangement for moving the blanket cylinders

.« o
:.ii: "éASily intb and out of their precise contact positions.
'::S, 'QWheb they‘are in contact, printing can occur. When they
.::?E * - are moved out of contact they can then not hamper
E:%:: " LcOnpinubﬁé‘priﬁfinQT e.g. by a different cartridge.
wlFuxfhéiﬁore,ka cartridgevmay be removed from a press and
:eplaced e.g;vbyua cartridge having cylinders of different
‘a:ng§ ‘size, ahd brought into precise running setting quickly and
*::rﬁ 1easilya In this‘Way,ﬁmany changes may be made to the
v -

:ﬂgv; machine with minimum downtime.
T One embodiment of the system for moving the blanket

. cylinders 43,44 into and cut of contact with the web and
eesey

[} [ ]

their adjacent cylinders is shown in Fig. 6. The solid
liﬁeg represent the position of the cylinderé when they are
printing, the dotted;lines when they are not. One blanket
cylinder 44 is preéSed into contact with its associated
plate cyl;nder 46, with the gears 79,80 in Fig. 3 engaged,
and also bears against the other blanket cylinder 43 (the

web being then nipped between the blanket cylinders 43 and
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44 to ensure good contact for printing). The blanket
cylinder 43 then bears against its plate cylinder 45.
Normally, a slight freedom is provided in the mounting of
the blanket cylinders 43;44, sc that when blanket cylinder
44 is pressed inteo contactuwith its adjacent cylinders,
npth e71inders.will automatically position themselves into
their precise printing positions‘by‘the reections ©of the
contact‘pressures to their associated plate cylinders and
their co-acting blanket cylinder. '

To engage*fhe”blanket cylindersv43A44 one of them
(cylinder 44 in Fig. { ) is movable so that its axis moves
between positions B and A. This may be achieved e.g. by
mounting'the‘énd so the support on-which'the~cylinder rests
in a ‘slot; with one end of the slot corresponding to .

w

cyllnder axis in position B and the other formed in such a
way*asfto allow the cyllnder axis to have f:eedom from‘the
slot sides when in position A. The cylinder'axis is

pressed 1ntorpes1tion B by a loaded plunger 140 when

printing ig not taking place, so that blanket cylinder 44

is inwthe position shewn in dotted lines, and is 'also out

of contact with gts)correSpOnding plate cylinder 46 and the
other blanket cylinder 43.

The other blanketVCylindere43 is carried on a pivoted
support 141 which allows the cylinder axis to move along a
reétrieted arc within an oversize hole (not shown). The
boundary of this hole dees not influence the axisg pcsition

when the blankeét cylinder 43 is in contact with plate
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cylinder 4S5 but does restrict the amount of movement away
from that plate cylinder. This permits & gap to open
between blanket cylinder 43 and plate cylinder 45 as
blanket cylinder 44 moves to position B and also a gap
between blanket cylinder 43 and 44 by cylinder 43 being
able to follow cylinder 44 but not far enough to maintain
contact with it. A similar effect can also be achieved by
mounting the support of the blanket cylinder 43 in a slot
arranged to allow contact with plate cylinder 45 but
restrict movement away from it. If nothing holds the
cylindery43 in contact with plate cylinder 45 it moves away
on its pivoted support 141 under a separating force which
may be provided by gravity. It is required that the
separating force should not exceed a threshold value. If
the gravitational (or other) force on the roll 43 exceeds
this wvalue, the separating force is reduced by means of a
spring 142 or other biasing means such as an air cylinder
acting on the pivoted support 141,

As shown in Fig. &, the blanket cylinder 44 is also
mourited on & bracket 143 which is connected to a lever 144
pivoting at point 145. When lever 144 is moved, e.g. by a
pneumatic system 146, to the position shown in solid lines,
a force is applied to blanket cylinder 44 which moves its
axis against the pressure of plunger 140 away from position
B tewards%position A (i.e. the printing position). The
Blanket cylinder 44 abuts its plate cylinder 46, and also

contacts the other blanket cylinder 43, moving it to
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contact the other plate cylinder 45. The precise
positioning and pressure achieved is finally determined by
the reactions of the blanket cylinders to their adjacent
cylinders and the controlled forces moving them into
pogsition (and no longer by the influence of their mounting
slots or holes).

Thus, by providing means for moving one of the
cylinders into and out of a printing position, and means
Nfot the other cylinder to follow over a restricted distance
controlled by force reactions, at the "on" position and
slot or hole limits at the "off" position, printing may be
disengaged and re-engaged qQuickly and simply, even after a
different cartridge has been installed in the press. That
is to say, the system provides force loading and self-
setting. Ideally the cylinder should run on a continuous
sufface, and this is best achieved by cylinder bearers (to
be discussed later). )

The printing machines digcussed with reference to
Figs. 2 to § thus generally permit printing to occur
continousl}, but also permit changes of cartridges to be
made with quick and easy establishment of the precise
settings required: This is very important in minimising
down-time. The arrangement shown in Fig. 2 is particu-
larly applicable to single colour (including black)
printing. It is also applicable to colour printing
althougb then difficulties may occur in having common

inkind and dampening trains, and & large number of
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cartridges and inking and dampening trains may become
necessary.

Figs. 77 and § illustrate a design of cylinder which
is particularly useful in the present invention. Each
cylinder has a core 150 of a given size to which rim units
of differing thicknesses may be fitted, as desired. Fig.
-1 shows a.Cylinder wifh a relatively thick rim unit 151

and Fig. § shows a cylinder with a relatively thin rim

‘unit 152. By interchanging the rim units the effective

jdiaméter;of the cylinder can ke changed, without removing

the core 150 from the press. The rim units 151(152 are
anti-corrosive (acid gum in the damping fluid may otherwise
cause‘cerrosioﬁ) and removal of thae rim units also allows
easy maintenaﬁce.

As shown in Figs. =7 and'g/, the,rim unit 151,152
supports & p'lntlng plate 133, connected +c it by clips
124,155 which enable the printing plate 153 to be stretched
around the cyllnder, 'Figs. =7 and § also show the end
rings ;Sé‘and\clamp51157 at the end of the cylinder for
holding the rim unif,lél,lsé onto the core 150. The rings
i$6vact as bearers t¢ ensure smooth rotation of the

cyl%nders, as has been mentioned previously. Note that the

_rings 156 are slightly thicker than the rim units 151,152,

so that their radially outer surface corresponds exactly

with the outer surface of the printing plate 153.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A web-fed perfecting printing apparatus, comprising:

an array of cartridges for printing on a web fed through each cartridge of the
array, each cartridge comprising a pair of adjacent printing cylinders, and each
cylinder of a cartridge being adapted to apply printing medium to a respective
surface of a web passing therebetween; 1

means for supplying printing medium to both printing cylinders of a selected
cartridge, said printing medium supplymg means being contained in one or more
discrete units; and

means for effectihg n;u'tualv repositioning of the cartridges with respect to the
or each printing medium supply umt  whereby to determme which of said cartridges
is said selected cartndge K

2, A prmtmgg apparatus according to claim 1 wherein at least one of the

cylinders is a blanket cylinder, and there is at least one plate cylinder in the

cartridge, the at least one plate cylinder intferacting with the unit and the at least one

'cyhnder that is a blanket cyhnder, whereby prmtmg medium is transferred from the

unit to the at least one plate cylmder, from the at least one plate cylinder to the at

‘least one cylinder that is a blanket cylinder, and from the at least one cylinder that

is a blanket cylinder to the web.

3. A printing apparatus according to claim 1 or claim 2 wherein each cartridge

has means for controlling ;‘mever’ﬁent‘ of at least onc of the cylinders between a
printing position, and a withdrawn position, relative to the web.

4. A printing apparatus according to any one of claims 1 to 3, wherein each
cartridge is detachable from adjacenf cartridges in the array.

S. A printing apparatus according to any one of claims 1 to 5 wherein the or
each unit is fixed, and the cartridges are movable.

6. A printing apparatus according to any one of the preceding claims, wherein
the repositioning means generates a relative motion in a direction parallel to the
feed path of the web; whereir the cartridges are arranged along that feed path; and
wherein said one or more discrete units comprise a plurality of units, each of which
is adapted to supply only one printing cylinder of a selected cartridge, there being

930401, p:\oper\in, 7204501 res, 23
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a respective unit provided for serving each side of the feed path.

7. A printing apparatus according to any one of claims 1 to 5, wherein the
repositioning means generates relative motion of the cylinders, at least initially, in
a direction other than a direction parallel to the web; and wherein the means for
supplying the printing medium comprises a unit capable of supplying printing
medium to both cylinders of a selected cartridge via corresponding parts of the unit.
8. A printing apparatus according to any one of the preceding claims, wherein
the or each unit includes an inking source.

9. A printing apparatus according to any one of the preceding claims wherein

the or each unit is an inking and dampening unit.

Dated this 31st day of March, 1993

STRACHAN HENSHAW MACHINERY LIMITED
By its Patent Attorneys. :

Davies Collison Cave

s 930331, \opet\jn, 72045-91.ves, 24
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