EP 0 026 628 A1

Europaisches Patentamt

a' European Patent Office () Publication number: 0 026

Office européen des brevets A1
®) EUROPEAN PATENT APPLICATION
@ Application number: 80303333.1 @ nt.ci®: B 41 F 13/00

() Date of filing: 23.09.80

628

Priority: 26.09.79 GB 7933431 @ Applicant: DRG (UK) LIMITED
1 Redcliffe Street
Bristol, BS99 7QY(GB)
@ Date of publication of application:
08.04.81 Bulletin 81/14 @ Inventor: Birch, Alan
34 Woodland Grove
Designated Contracting States: Bristol BS9 2BB(GB)
DE FR GB

Representative: Armitage, lan Michael et al,
MEWBURN ELLIS & CO. 70/72 Chancery Lane
London WC2A 1AD(GB)

@ Improvements relating to printing machines.

@ A printing machine has two printing cylinders (22) which
are alternatively movable into and out of contact with the
matter (12) to be printed. Both cylinders are drivable from the
main drive (24) for the machine, and either can be engaged via
a dog clutch {68,70) having a single tooth so as to fix the <2 _ 36
register between the main drive and the cylinder. An
alternative drive (34,36,38,40,42,44,46) is used to bring the
cylinderto slightly below its operating speed before engaging
the dog clutch. Each cylinder is in contact with a common
inking roller (16) when in its operative position, and there is

also acommon impression roller (14).
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IMPROVEMENTS RELATING TO PRINTING MACHINES

This invention relates to printing machines, and
particularly to printing machines having two printing
cylinders, either one of which can be printing onto a web
running through the machine at any one time. By changing
from one printing cylinder to the other, therefore, it is
possible to vary the copy being printed onto the web, for
example to change a title or address on a web for making
paper bags, or to change information such as prices in a
brochure,

One problem in such machines is in synchronising
the two printing cylinders when changing from one to the
other, Not only must both cylinders be running at the
same speed as the web, but also it is necessary to ensure
that the cylinder which is about to be brought into use
is in the same register with respect to the web as the
cylinder which is being taken out of use, or else the
print from the cylinders will be out of register on the
web,

One aspect of the present invention provides a
printing machine having a main drive for transporting
matter to be printed through the machine, and two printing
cylinders which are alternatively movable relative to the
matter to be printed into and out of operative printing
positions, the two cylinders being each drivable from the
main drive, each cylinder being provided with means for
engaging it with and disengaging it from the main drive
when it is in the inoperative position, said means
comprising a dog clutch, which is provided with only one
tooth so as to fix the register between the main drive
and the cylinder., Preferably there is an alternative
drive for the cylinder (which may be derived from the main
drive) which can be used to speed up the cylinder to a

speed slightly slower than its full operating speed before
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engaging the dog clutch, T 7 ,

Prior art printing machines of the type first
mentioned not only haﬁe two printing cylinders which can
be alternatively rendered operative and inoperative, but
also two correspondlng sets of inking rollers for' ,
supplying ink to the prlntlng cyl1nder, and two impression

rollers on the opposite side of the web from the printing
cylinders. o o o 7

A second aspect of the present’ 1nvent10n prov1des a
printing machine havrng,two printing cylinders which are
alternatively movable relative to matter to be printed
into and out of operatlve prlntlng p051t10ns, each
printing cylinder be1ng in contact with ‘a common 1nk1ng
roller when it is in its operative p051t10n. Preferably
also there is a common 1mpre551on roller for the two
prlntlng cyllnders, the two prlntlng cyllnders belng on .
opposite sides of a llne between the 1mpre551on roller and
the inking roller.,

A prlntlng machlne embodylng the 1nventlon will now
be described by way. of example, w1th reference to the
accompanylng draw1ngs,rwhere1n. '

Fig. 1 is a schematic 51de v1ew-of the machlne,

Fig. 2 is a schematlc Cross-— sectlon of synchronlslng
means for one prlntlng cylinder of the machlne, -and

Fig, 3 shows schematlcally the 1ayout of var ious
parts of the machlne. : , Q ,

Referring firstly to Fig. 1, there is shown w1th1n a
casing 10 a "flying 1mpr1nter formrng part of a printing
machine. A web 12 to be printed is passed around a single
impression roller 14. Below the impreeslon*roller 14 there
is provided a sihgle'inking:Systemlconprising an ink tray

20, a plck—up roller 18 whlch plcks up- 1nk from the tray

‘20 and applies it to an 1nk1ng roller 16 , Two prlntlng

cylinders 22 are arranged one on each 51de of a line

between the inking system,and the 1mpress1on roller 14;'

The printing cylinders 22 are at a levelrintermeaiate the
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impression roller 14 and the inking system, and are movable
horizontally in tandem as indicated by arrow A-A. Thus,
eitter of the printing cylinders 22 can be brought into
contact with both the inking roller 16 and the web 12
wrapped round the impression roller 14, while the other is
out of such contact. This means that at any one time
either one or the other of the printing cylinders 22 can
be receiving ink from the roller 16 and printing onto the
web 12. The mechanism for moving the printing cylinder 22
in the direction of the arrow A-A (which is not shown in
the drawings) may be so interlocked that for a short period
during the changeover from one printing cylinder to the
other both are in contact with the web 12 and inking roller
16. This will result in a few wasted copies in which the
alternative messages on the two printing cylinders 22 are
overprinted on each other, but this is not importante

The use of a single inking system and impression
roller 14 in this manner results in a substantial
economy as compared with prior art machines having two
inking systems.

Each printing cylinder 22 can be driven from the
main drive 24 (see Fig. 3) of the printing press, which is
used also for transporting the web 12. For each printing
cylinder 22, there is a drive belt 26 from the main drive
2L, which is taken to a pulley 28 which is rotatably
mounted around a shaft 30 by means of bearings 32. A
pulley 34 is integral with the pulley 28, and a drive belt
36 takes the drive from the pulley 34 to a pulley 38 which
is fast with a rotatable secondary shaft 40. The drive is
then taken from a further pulley 42 on the secondary shaft
4O by a belt 44 to a pulley 45 which is also rotatably
mounted on the shaft 30 by means of bearings 48 and which
is fast with a friction clutch plate 46. A movable clutch
plate 50 can be brought into frictional engagement with
the clutch plate 46 from a neutral position as shown in
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Fig. 2 by means of a pneumatlc cyllnder 52., The movable
clutch plate 50 is keyed to the shaft 30 so ‘that by ,
engaging the clutch plates 46,50 the drive is transferred:
to the shaft 30. ‘The gearing ratio = provided by ther
belts 36,44 and the pulleys 34538,42,45ris'such that when
the clutch platesr46;50'are:engeged,the shaft 30 runs at
a slightly slower rotationel speed than the pu11ey 28.
The drive is then taken from the shaft 30 by a pulley 54
and belt 56 to the correspondlng prlntlng cyllnder 22.

As the clutch plates 46,50 are engaged, therefore,

the printing cylinder 22 is brought,uprto Just,belewrlts

full operating speed. Tbe speed Whicﬁ'it attains in this
manner is suitably 95% of its full operatlng speed though
this is not highly crltlcal. The gearing ratio.may be

~arranged to give an even greater proportion of full

operating speed for prlntlng cyllnders w1th a partlcularly
high inertia. - : > - -

One member 58 of a dog clutch 60 1s keyed by a key
62 to the shaft 30 adJacent the pulley 28,7so that the
member 58 is constrained to rotate ‘with the shaft 30 but-
can slide axially along it under the action of an
operating lever 64.- The other member of the dog clutch
60 is provided by one end face 66 of the pulley 28, wh;ch
is provided with.a single tooth 68 for'engagement with a
corresponding single recess 70 in the member- 58. Once the'j
printing cylinder 22 is running satlsfactorlly at sllghtly E
below its full operat;ngrspeed, the leyer 64 is operated
to bring together the end face 66 of the pulley 28 and the
member 58. At first, OfrcdurSe,'thedfeee 66 is rotating
slightly faster than the member 58, but_when’the'tooth 68
engages in the recess 70 they both run together. The speed
of the shaft 30 is thus increased and the prlntlng ' 7
cylinder 22 is brought up to its full operatlng speed. The
clutch plate 50 (which will now be sllpplng ‘against the
clutch plate 46) is now retracted;intotitsVneutral,pbsition
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by means of the pneumatic cylinder 52, and the printing
cylinder 22 can now be moved from its inoperative
position in the direction of arrow A-A (Fig. 1) into its
operative printing position. The other printing cylinder
22 is brought out of its operative position. It too has
a mechanism exactly the same as in Fig. 2, and its dog
clutch 60 is now disengaged. Its clutch plate 50 is then
retracted still further away from the clutch plate 46,
into frictional engagement with a stop plate 72, and this
brings the inoperative printing cylinder 22 to rest. The
inoperative printing cylinder 22 can then be removed and
changed as desired.

It will be apparent that because the printing
cylinders when in their operative positions are driven
from the main drive 24 of the printing press, they will be
maintained in synchronism with the web 12 without the need
for complicated control devices such as tacho generators
acting to control the speed of the printing cylinders. 1In
addition, the single tooth 68 and recess 70 of the dog
clutch 16 mean that there is only one possible orientation
in which the member 58 can engage with the pulley 28, and
this ensures that the printing cylinder 22 is kept in the
correct register with the web 12. To keep the synchronism
and register correct, all the belts and pulleys are
toothed, and the pulley 54 is in 1:1 ratio with the
printing cylinder 22.

The advantage of bringing the printing cylinder up
to slightly below its full operating speed before engaging
the dog clutch 60 is that this minimises the shock
experienced during this engagement. This is why printing
cylinders with higher inertias may be brought up to a
greater proportion of their full operating speeds before
engagement of the dog clutch 60.

Among other modifications which could be made,
it would be possible for the printing cylinders 22 in Fig.
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1 to be mounted on fixed centres, and to have the
impression roller 14 and inking system 16,18,20 movable in
the direction of arrow A-A, so as to changeover from one
printing cylinder to the other. It will also be apparent
that other mechanisms can be provided to supplement the
apparatus described. In particular, a number of safety
interlocks may be provided to pfevent abuse of the
apparatus. One interlock may provide that when the dog
clutch 60 is engaged it is not possible to operate the
prneumatic cylinder 52 to bring the clutch plate 50 against
the stop plate 72 to brake the printing cylinder. A second
interlock may prevent the print cylinder 22 being thrown
into its operative printing position unless the dog clutch
60 is engaged. A further interlock méy provide that the
dog clutch 60 cannot be engaged until the clutch plates 46,
50 have been engaged for sufficient time to bring the
printing cylinder up to Just under its fu11 ¢perating
épeed.
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CLAIMS:

1. A printing machine having a main drive (24) for
transporting matter to be printed through the machine, and
two printing cylinders (22) which are alternatively
movable relative to the matter (12) to be printed into and
out of operative printing positions, characterised in that
the two cylinders (22) are each drivable from the main
drive (24), each cylinder being provided with means for
engaging it with and disengaging it from the main drive
when it is in the inoperative position, said means
comprising a dog clutch (68,70), which is provided with
only one tooth so as to fix the register between the main
drive and the cylinder.

2. A printing machine according to claim 1 wherein
there is an alternative drive (34,36,38,40,42,44,46) for
the cylinder (22) derived from the main drive which can be
used to speed up the cylinder to a speed slightly slower

than its full operating speed before engaging the dog
clutch.

3. A printing machine according to claim 1 or claim 2
wherein each printing cylinder is in contact with a common

inking roller (16) when it is in its operative position.

4, A printing machine according to claim 3 wherein
there is a common impression roller (14) for the two
printing cylinders, the two printing cylinders (22) being
on opposite sides of a line between the impression roller
(14) and the inking roller (16).

5. A printing machine having two printing cylinders (22
which are alternatively movable relative to matter (12) to

be printed into and out of operative printing positions,
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characterised in that each printing cylinder is in contact
with a common inking roller (16) when it ie,in its

operative position.

6. A printing machine according-to elaimrs wherein
there is a common impression roller (14) for the two
printing cylinders, the two printiﬁg éylihders'(22) being
on opposite sides of a line between the 1mpre551on roller
(14) and the 1nk1ng roller (16)
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