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@ A belt drive arrangement and a method of driving a belt past a rotatable cylinder.

@ A printing belt (12) extends around a rotatable cylin-
der (30) having independently rotatable belt drive sprock-
ets (40) at the opposite ends thereof. A torque-assist drive
(86, 90, 114, 116 etcetera) connected with the cylinder is
selectively operable in response to sensors (e.g. 62) for
imparting supplemental traction to the belt for preventing
relative slippage between the belt and drive sprockets.

B
54 G6ggc 46 )} 4068gg s4
)

v

gy e o

i hat:

ACTORUM AG



0018147

TITLE MODIFIED

see front page 1.

A BELT DRIVE ARRANGEMTHT

This invention relates to a belt drive arrangemznt.

This application particularly relates to the art of

“drive mechanisms and, more particularly, to drive mech-

anisms for driving a belt past a cylinder around which

the belt extends. The invention is particularly

- applicable for use with belt-type of princing machines

and will be particularly described with reference thereno.
However, it will be appreciatéd that the inventicn has
broader aspects and may ée used for driving belts in
general and is not limited to use for driving belts in

belt-type of printing machines.

One example of a belt»type of printing machine is
disclosed in U.S. Patent No. 3 518 Q40 issued 7th July
1970, to Stroud et al. A coﬁtinuous belt.extends around
rolls and is driven through a nip between plate and

impression cylinders. The belt carries flexible

printing plates which transfer images to a web of paper
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or the like passing through the nip arcund the impression
cylinder. For halftones and multi—célor printing, along
with accurate slitting of the printed web, it is

necessary to maintain accurate registretion between the
belt and the belt drive. Onec drive arrangement for
maintaining accurate registration includes belt drive
sprockets at oppoéite ends of the plate cylinder gnd
having sprocket teeth engageable with longitudinally-

spaced hoies adjacent the longitudinal edges of the belt.

In the earliest drive érrangements of the type
described, the sprockets were.secured directly to the
opposite endé of the plate cylinder and rotatably
driven in unison therewifh so the plate cylinder also
transmitted drive traction to the belt. ~ As a practical
matter, it is not possible to'macﬁine the plate cylinder
to such aécurate dimensions that the plate cyiinder would
drive the belt at'preciseiy thersame speed as the drive

sprockets. If the plate cylinder drives the belt

E slightly faster or slower than the drive sprockets, the

belt and drive sprockets will s;ip relative to éne.another
and registration will be lost, or the belt will break.
In order to overcome this problem, as disclosed in thé
aforementioned Stroud Patent, the belt driVe,sprockets
are mounted for rotation independently of the platé
cylinder. Torque is supplied from the drive sprockets
to the plate cylinder through clutches. In additionm,

- N |
the outer surface of the plate cylinder is highly ééb
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poliched so it will slipreasily relative to the helt.

With this arp;ngcment, it was believed that'any tendoncy
for relative movement between the belt and drive sprockets
wéuld be overcome by relatively easy slippage beltwecen the
belt and plate cylinder. However, it has been foud

that such phenomenon as squeezing of the flexible

printing plates betwecen the nip produces a drag on the
belt intermediate the drive Sprockefs and this drag

cannot be overcome by relative slippagce between the

belt and.plate cylinder,, or between the plate cylinder
anq drive sprockets. Therefore, it has been found

that registration is sometimes lost due to Junping of

the sprockets relative to the belt.

It would be desiraeble tTo have an arrangement for
preventing relative movement between the belt and belt
drive sprockets in order to maintain accurate registrat-

ion of the belt and printing blates carried thereby.

A belf—type of printing machine of the type
described has a supplemental torque—aésist drive for the
platé cylinder which 1s selectively operated for supplyin..
supplemental torgue to the plate cylinder viien there is
impending relative movement between the belt and drive
sprockets. This arrangement brovides supplemental
traction to the belt through the plate cylinder for

preventing loss of registration.
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In a préferred arrangement, the outer surface of
the plate cylinder is provided with traction material
having a high coefficient of friction for supplying

driving traction to the belt.

In accordance with a preferred aspect of the
invention, sensing means is provided for sensing impend-

ing relative movement between the belt and the belt

drive sprockets and then selectively operating the torque- -

assist drive for preventing such relative movement.

The torque-assist drive may take many forms, and
the sensing means mey also be of many different designs.
In fact, it is possible to manually operate the torque-
assist drive upon visual observation of impending slipv-
age or visual observation of gauges or the like connectead
with the 5elt drive for showing impendinglslippage.

The torque—~assist drive can be capable of imparting
either positive or hegative traction to the beltvfor
positively driving or bfaking the belt depending upon
the direction of impending relative movement between the

belt and drive sprockets.

It will be realised that the machines particularly
described and illustrated herein include an improve belt

drive mechanism. Moreover, in a belt-type printing

?
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machine, the said improved belt drive mechanismckgsaéi{L[f7
loss of belt registration, and, further, is rclaidvely

-

simple in operation.,

The invention will be betler undcerstcod from the

following particular description of examples thercof,

A

given with reference to the accompanying drawings in
which:-

Elgggg_l_isna schematic perspective illustration

, . of a printing belt carrying'flexible
10 o printing plates, and passing through a
nip beltween plate and impression cylinder:;

Fipure 2 is a partial cross;sectional elevational
view showing a flexible printing plate
carried by the belt passing through the

}5; nip between the plate and impression
cylinders;

E;ggzg_é is a cross~sectiona17elevational view
showing one  form of drive mechanism
constructed in accordance with the

20 present application;
Figure 4 is a partial cross—sectional elevational
view showing anothér drive mechanismm;

Fipgure 5 is a cross-séctional elevational view

taken generally on line 5-5 of Figure 4;
25 Figure 6 isla schematic illustration of another

drive arrangement;
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¥ipure 7 is a schematic illustration of still
aiother driva arran

Fizure 8 is a schemaltic illustration of still
another drive arrangement;

Figure 9 is -a.partial cross—sectional -elevational

view showing a drive arrangement at one end of a plate

cylinder;

-

Fignre 10 is a partial cross-sectional elevatioral
view similar to Figure 9 and showing the drive arrangement
at the other end of a plate cylincder;

Figure 11 is a »nartial cross-—sectional-elevational

- view taken generally on line 11-11 of Figure 9;

Figure 12 is a partial cross-sectional elevational
view taken generally on line 12-12 of Figure 9;

Figure 13 is a top plan view taken generally on
line 13-13 of Timure 12; and

Figure 14 is & séﬁematic of a control arrangenent
for the drive systém of Figures 9-13.

With reference to the drawing, Figure 1 shows a
continuous flexible belt of synthetic plastic material or
the like having a plurality of flexible pfinting plates 12
mounted thereon. Printing belt A extentls around a belt
drive and plate cylinder assembly B which co:operates with
an impression cylinder 14 to define a nip between which

printing belt A and printing plates 12 pass for transferring
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images to a continuous web of paper or the like 18.
An inking assembly is generally indicated at 20 for inking
printing plates 12 which.travel counterclockwise in Figure
1 with printing belt A and the belt drive and plate
cylinder assenbly B. ' |

Figure 2 shows printing belt A traveling from
right to left through the niﬁrbetween impression cylinder
14 and the belt drive and plate cylinder assembly B.
Flexible ﬁrihting plates 12 are squeezed as they pass through
the nip and this causes a bulge .in flexible printing
plate 12 at the nip entrance, and such bulge is shown
éxaggerated at 24 in Figure 2. This bulge creates a very.
high drag or resistance to movement of printing belt A
through the nip and the high torque required to move the
bulge through the nip can result in Jumping of the drive
sprockets ahead of the printing belt A. Due to the
highly polished surface of the plate cylinder, sufficient
drive traction cannot be imparted to thé printing belt by
the plate cylinder for overcoming the drag caused by the
bulge. - Placing traction material having a high coeffi-
cient of friction on the plate cylinder would provide suf-
ficient supplemental traction but would aéain cause the

problem of the plate cylinder driving the belt at a

different speed than the drive sprockets.
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In order to overcome the aforementioned broblem
and precvent relative movement between the belt and the
positive belt drive, supnplemental torque-—assist means is
provided for imparting supplemental torque to the plate
cylinder. One arrangement for accompiishing‘this isrshdwn
in Figure 3. Plate cylinder 30 has Journals 32 rotatably
supported in support bearlng assemblies: 34. The outer
surface of plate cy¢1nder 30 is coated or covered with
traction:material 33 having a high coefficient 6f friction.
Traction material 38 may be a natural or synthetic rubber 7
or.othér suitable traction material, and ﬁreferably cover$
the entire outer surface of plate cylinder 30 because |
discontinuities in traction material 38 can result in print;
ing problems. Traction material 33 is capable of ‘supply-
ing high traction to printing belt A for driving same
through thé-nip defined by impression cylinder 14 and
plate cylinder 30. It will be recognized that other
traction increasing arrangements could also be provided.
For example, it is possible to provide a plurality of
very small holes extending from the surface of plate
cylinder 30 to amn interior vacuum chamber suitably connect-
ed with a vacuwa so that printing belt A &ould be heid
agzainst plate cylinder 30 by the vacuun. The holes

should be very si:2ll so the plate cylinder still nrovides
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nearly cortinuaous backun supnort for the belt to prevent

printing »rable :s dve to discontiruities. In effect,
the plate cylinder would be porous with the inner ends of
the pores being connected to the interior of the plate

cylinder which would be under a vacuumn,

Belt drive means C.are located st opposite ends
of plate cylinder 30 éﬁd include hubs 40 rotatably mounted
on joﬁrnals 32, and sprockets 42 suitably secured to hubs
40. Sprockets 42 have circumferentially-~spaced sprocket

teeth 46 which extend through longitudinally-spaced holes

shovm at 50 in Figure 1




spaced from a stationary membexr, and Lhe radial space

includes an outer rotating member on input shaft 96 waicn is

radially spaced from an inner rotating member on outnut shaft
j p < L

98. The radlal space between the innex and outex rotating

‘membexrs 1s filled WLLH magnetically attractive powder, and

O

an electrical coil in Lhe stator of the clutch suyrrounds the

rotating members. Energization o

Fa

a magnetic f£ield which causes the powder to form a drive link

nner and ‘outer rotating members Lfor transmitting
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~torque. The amount oL torque,transmitted varies in accordance

with the strength of the magnetic field which in turn varies

in accordance Wth the current Llow throughi the clectrical coil.

Magnetic particle braxe 90 is similarly coastructed and the
rotating member on the ouLput shaft 102 is simply radiaily

CLLaC
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with magnetically attractive powdex. Eﬁergi tion oi the coil

in the magnetic particle brake 90 forms a link between the ro-

tating membexr on the output shaft 102 and the stationary membe:

fox applying a variable braking torque. The braking torque.

varies in accordance with the strength of the magnetic field

. .the COil- '

[ 0018147

Magncetic particle C]ULCQ 86 is of a lwown typo and simply

the electrical coil produces

C'l

-
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Magnetic particle clutch 36 is of a known type
and simply includes an outer rotating nmewber on input
shaft 96 which is radially spaced from an inner roltating
member on output shaft 93. The radial space between the
inner ancd outer rotating members is filled with magnetic-
ally attractive powder, and an electrical coil in the
stator of the clutch sﬁfrounds the rotating members.
Energization of the electrical coil produces a magnetic
field which causes the powder to forix a drive link between
the. inner and ocuter rotating members for transmitting
torque. Thé_amount of torque transmitted varies in accord-
ance with the strength of the magnetic field which in turn
varies in accordance with the current flow through the
electrical coil. Magnetic particle brake 90 is similarly
cbnstructeq and the rotating member on the output shait 102
is simply radialiy spaced from a stationary memper, aund

-

the radial space is filled with magnetically attractive
powder. Energization of the coil in the magnetic particle
brake 90 forms a link between the rotating mewber on the
output shait 102 and the stationary member ior applying a
variable braking torque. The braking to?que varies in
accordance with the strengzth of the magnetic field wikh

in turn varies in accordance with the current supplied to

the coil.
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-Input shaft 96 of magnetic bartic}ebclutchcgg §é31 4’?
driven from machine drive shaft 60 as by a toothed belf N
106 extending around suitable geapé on drive shaft 60
and input shaft 95. Output shaft 98 of magnetic
particle clutch 86 and output shaft 102 of magnetic

particle brake 90 are connected by a toothed belt 112

‘extending around suitable geafs on those shafts. A

drive belt 114 extends arcund suitable gears on clutch
output shaft 98 and a gear or pulley 116 fixed to the

outer end of journal 32 on'plate cylinder 30.

In operation of the appératus, driving torque is
supplied to drive gears 54 from machine drive shaft 60.
Driving torque is transmitted from drive gears 54 through .
load cells 62 to drive hubs 40. This rotates sprockets
42 which positively drive printing belt A.‘ The controls
may be set so that magnetic particle clutqh 86 is normally
supplying sufficient torque to plate cylinder 30 to
maintain rotation of samé;' In the event of a drag on

printing belt A as previously described, additional driving"

" torgue will be required from drive gears 54 to drive hubs

40. The drag on the belt A will cause additional
stressing of load cells 62 50 the‘load cell signal
received by comparator 76 will exceed fhe reference signal
from reference‘signal generating device 78. The positive
signal is fed to differentiator 80 which in turn feeds itr
to magnetic particle clutéh 86 for supplying supplemental

torque to plate cylinder 30 via  the gear 116 vhich in turn
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Vsupplies supplemental.traction_to printing belt A for
‘positively dﬁﬁving same at a slightly grcater speed '
than sprockets 42? so relieving the exoeésive load on

the sprockets. As the load on the sprockets is relieved,
vthe necessary torque from drive gears 54 to drive hubs
40 is reduced (i.e. stress in cells 62 is reduced) and

" this relaxes load oellé 62 so the load cell signal again
drops off and reduces thé térque transmitted by magnetic
particle clutch 86. If the printing machine is stopped
rapidly, as under emergency conditions, the momentum of
the belt and plate cylinder could cause pr&nting belt

A éo be dr;yen past sprockets 42 so that registration
would be lost. However, a conditioﬁ of that type will
result in hubs 40 tending to drive the drive gears 54

in a reverse rotary direction so that load cells 62 are
completely relieved of stress or stresssed in an opposite
direction. The load cell signal from comparator 76

is then sent by differentiator 80 to magnetic particle
brake 90 for applying a braking force to plate_cylindef

. 30 for preventing prihting belt A from slipping past

i sprockets 42.



1

0

w0 00181471

Instead of having fully automatic operation of a
drive system in the manner described, it will be recognisad
that it is also possible to simply have visible gauges or
the like in place of load cells 62 and to manually operate
controllers for controlling the torqué transmitted by
magnetic particle clutch 85 and nagnetic particle brake 90.
The sensing means defiﬁed by the load cells 62 senses impen-
ding relative movement or slippage between printiné belt
A and drive means C. The sensing means senses relative
rotational movement between drive gears 54 and drive hubs
40. Indirectly, the sensing means also senses‘a change
in the speed of the belt at its longitudinal edges as :
compared to the central portion of the printing belt
between the drive sprockets; The sensing means automatic-
ally operates to operate the plate cylinder drive means or
torque—assist means defined by magnetic particle clutch
86 and magnetic particle brake 90. Supplemental torgue
is thenAselectively supplied to plate cylinder BOrfor
supplying supplerental traction to printing belt A to
prevent the impending (and undesired) relative movement
between the belt and belt drive meaus. ?he traction
supplied to the printing belt by plate cylinder 30 can ﬁe.'
either pdsitive drive taction or braking traction.

Figures 4 and 5 show another arrangement wherein
belt drive means C' includes a combined hub and drive

gear 154 rotatably mounted on journal 32 and drivingly
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conneéted with machine driﬁe shaf% 60 byra'téoﬁhed drive
belt 156. As shown in Figure 5, a roller 156 is biased
against thé tension side of drive belt 150 for normally
deflecting sane. Roller 158 is biased by a cylinder 160
which also has an internal electrical resistance which
varies in accordance with the projecting length of cylin-
der shaft 102 carfying roller 158. Control signals
passing through cylindér 160 are fed to an electric notor

170 érivingly connected by gear 172 with a drive zear

-~

174 fixed on plate cylinder journal'32 Tor supplying

torque-assist to plate glinder 30.  As the resistance to

.t

movement of the- printing belt increases, additional torguse
is required on sprockets 42 and this increases thertension
in that porticn of drive belt 150 engeging roller 158 so
that roller 158 deflects to the rizht in Figure 5 for
increasing'the_signal-sent to motof‘170'ﬁhich then
increases its driving torque to plate cylinder 30 for
relieving the drag on theﬁprintiﬁg belt. Vhen the tension
in that portion of belt 156 ergaging roller 158 is relieved,
roller 158 again extends outwardly and the signal provided
to elecfrio motor 170 is reduced so the ariving forque to
plate cylinder 30 is reduced. Although motor 170 itself
provides & braking drag when energized at very low levels,
it will be recognised that it is also possible to provide

an additiornal motor or generator to function as a Lrake

for supplying braking traction to plate cylinder 30.
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It will be recognized that many other automatic
sensiﬁgdevices may be used for sensing impending relative
movenent between the belt and belt drive means for auto-
matically operating a torque-assist means for supplying
supplermental torgue to the plate cylinder which in turn
supplies supplemental tractién to the printing velt for
preventing the relativgrslippage..

Instead of ha%ing the belt drive and plate
cylinder co-operating with an impression cylinder to define
the nip through which the printing belt moves, it will be
recognized that many other arrangements are possible, and
only a few of such alternative arrangements will be
described. Figure 6 shows a rotatable impression cylin-
der 14 co-operating with a rotatable idling plate cylinder
230 having printing belt A extending theréaround, and
driven by a drum and sprocket systeﬁ 232 corresponding to
the sprocket and plate cy%;nder driving arfahgements
described with respect to Figufeé 1-5. An arrangement
of this type is not as good aé the preferred'arrangement
because the elasticity of printing belt A makes registra-
tion difficult and the printing beltl Jjoint is subjected to
extreme teunsion. .

- Figure 7 shows an arrangement similar to Figure 6
and including a sprocket and drum drive 232 located close
to idling plate cylinder 230. An additional idler roll

234 completes the systemn. This reduces errors in

-
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régiStrétiOp and increases the minimum belt length that
can be accomnodated. However, a severe load would still
be placed on the belt joint,

Figure 8 shows a direct lithography system in which
belt A contains lithographic images of a planographic
nature which are transferred to web 18 extending around
a rubber covered impression drum 14'. Even if the lith-
ographic image on belt A is.formed by rigid plates of'metal
or plastic, the rubber covered drum 14' produces the saue

bulging effect requiring the supplemental drive to the

g . o
central drum located between the opposite drive sprockets

in drive assembly 232.

| In éil of the arrangemehts described, the belt
drive system includes belt drive means located at opposite
ends of a cylindér around which the belt extends. - The
belt drive means is rotatable independently of the cylinder
and sensiné means is provided for sensing impending rela-
tive movement between the "belt and belt drive means.
The sensing means is used for operating torQue—assist

means which supplies supplemental torqgue to the cylinder

. for imparting supplementaltractidn to the belt and prevent-

ing the impending slippage between the belt and belt drive
means. The supplemental traction supﬁlied from the
cylinder to the belt may be either driving traction or

braking tractiomn.
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Figuresré;1h show anothef plate cylinder drive
arrangement and a control. system therefor. With reference
to rigures 9 and 10, plate cylinder 330 has its outer
cvlindrical surface coated or covered with a material hav-
ing a high coefficient of friction as_described with refer-
ence to plate cylinder 30 of Figures 3 and 4. - Plate
cylinder 330 has opposite end Journals 332 and 333 rotatably
mounted in supéorts 334 by bearing assemblies 5355
Bearing holders 330, 337 are received in suitable openings
3%8 in supports 334 for supporting bearings 335. Longitu-
dinal grooves 339 extending radially of openings 338 re-
ceive keys,341 on bearing holders 336, 337 for preventing
rotetion of such holders relative to supports 334, wnile
allowing longitudinal movement of holders 336, 337 relative
to supports 334. Quter bearing retainers 342, 343 are
secured to bearing holders 330, 337:

A cup mémber 340 suitably secured’ to support 334
over outer bearing retainer 342 has an opening therein
aligned with the longitudinal axis of plate cylinder 370
and a threaded nut 348 received in such hole is also
suitably secured to cup 340 agrinst rotational or longi-
tudinal movement relative thereto. A thfeaded shaft 350

, _
on a hand wheel 352 extends threaéably through nut 348,

A bearing 354 is positioned betwesen shalt 350 and perinphery

of a hole in outer bearius retainer 342, Relative axial

movement between shalt 350 and bearing 354 is prevented

3

i

.
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by a shoulder 356 on shaft 350 and an outer re >tainer 351
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secured on cshaft 350. Relative axial moveument between
bearirgz 304 and outer retainer 342 is prevented by opposite
retainers 200 suitably sécure@ to retainer 342. Thus,
shaft 350 can rotate relative to retainer 342 but cannot
move axially'relative thereto. A lock nut 304 threaded

onn shaft 350 has one or more handles 366 attached thereto.

liovement of lock nut 364 securelv szainst nut 348 prevents

rotation of shaft 350. Looseningz of lock “ut 304 allows
rotation of shaft 250 by operation of hand wheel 352 for
shifting bearing retainer 342 axially. This also shifts
bearings 335 axwally and results in limited axial movenment
of plate cylinder 330 for properly aligning the belt and

the printing plates carried thereby. For multi-color

printing, it is necessary to obtaln very accurate alignuent

of the pantlpo plates at the various printing stations.
The limited axial movement of the plate cylinder allows
a fine adjustument of the érinting plates to insure align-
ment at the various printing stations.

Drive gears 370 are suitably drivingly connected

with'the main drive shaft of the press. ‘ Trive gears 370
are bolted to electrical ring holders 372 on which Tfour
electrical contact rings 374-377 are méunted in spaced—
apart relationcship. slectrical ring holders 772 are
rotatably mounted on Journals 332, 333 by bearings 230

and 382.
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" Plate discs 384 are suitably boltéd to bearing
holders 336, 337 as by the same bolts which secure inner
bearing retainers -386 to holders 336, 337. Thus, plate
discs 334 are fixed against rotation. Plafe extensions
388 extend from plates 384 substantially parallel to the
longitudinal axis oi plate cylinder 320 in outwardly-
spaced relationship to drive gears 370. Extensions 388
comnletely span drive éears 370 and have:inwardly extending
members 390 cornnected with the outer ends thereof, and
extending inwardly on the opposite side of drive gears 370
from plates 384. Brush supports 392 are attached to
the free endé of members 390 and extend away from drive
gears 370 substantially parallel to the longitudinal axis
of plate cylinder 330 for supporting four electrical brushés
LOL-407 which co-operate with electrical contact rings
374377

Transduéer mounting plates 412 are suitably bolted
to ring holders 372 in opgosed'rélationship to transducer
mounting plates 414 which are suitably bolted to holders
416 for belt drive sprockets 418 having éprocket teeth 420
thereon for engaging the holes in the longitudinal edges
of the printing belt on which the printing plates are
mounted. Belt drive sprocket hgiders 416 are rotatably:
mounted on Jjournals 332, 333 as by bearings 422,<424.

With reference to Figures 12 ang 13, the usper
edpes of each plate 412, 414 have a clevis 432, 434 therein

3

>
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for making pimnned connections with rads 470, 438 attached

to a transducer L4400 whose electrical resistance varies in

accordance with the tension to which it is subjecied.

D

: 11

e

Wires indicated generally by numeral 444 in Figur
connect transducer 440 with brushes LOL4-LO7 to cowntrol the
excitation of an electric molor drivingly conﬁected with a
gear 450 in Figure 10 on a stub shaft 452 attached with
Journal 333 on plate éylinder 370, The electric motcer
directly drives plate cylinder 330 through gear 450 2:d
‘shaft 452. Driving torque for belt drive sprockets 413
is transmitted through transducers 440 and their mownting
plates 412-494 from drive gears 370.

Four brushes LOL-LO7 ard co-onerating rin s 374~

377 are used simnly to insure continuous conductivit.

Cne pair of brushes and rings is used for transducer irput
- and the other pair for transducer output. Thus, operetion

of the apparatus is not affected by momentary interruntions

in conductivity betweon one bLirush and ring of each »air

.

due to such things as ring irregularity or otrush Lource,
A voltage source generalily indicated at LGO in

Figure 14 applies a voltage to transducers 440 thwon i

brushes 404, 405 and their associated rin:

i
w

5 574, 7/?;—’-

The current through transducers 440 varics in accordance

.
b

with the stress on the transducers, ard the outius Dasses

~-

-

through brushes 400, 407 and their associsted rircs 270
377 to amplifiers 462, The soprocuets /120 or A5 are indi-

vidually nechanically acdjustable to be cure that e ]

1 -
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drivii,, ferce is apnlied to boll of the ouposite edge

nortions of the prinving telt. For purposes oi this

)

}

mechanical sprociket adjustment, the sigrnals from ampli-

fiers are sunplied to lorque meters 464 vhich indicate
the pounds of stress on the individual transducers, and

visually inform the Pnatow that sprocket adjustment is

-L

NeCcessar; . Sprocket adjustument is carried out until the

£~

driving force annlied at bhoth edge portions of the.
printing belt is equalized as indicated by ecual readings
on the torque meters 4Gh.

The 51;nals from amplifiers 462 also pass to
voltage sensitive relavs 4G6 which operate, when the
transducers are bJectco to excessive stress, for shutting
dowr. the main drlve for the epich apparatus by opeﬁing
norrally closed contacts 468 whicu are suitably cormected
between ire power supply and the main drive motor.

The sigpals from amplifiers 462 are also fed to
a summing and trimming device 470 which sums the two sipg—
nals from the amplifiers 462 and compares the sum with a
reference signal provided by eLtuox an adjustable low
torque input set pot 472 or an adjgstable high torque set
pot 474. .

Impression cylinder 14 is novable toward amd away
Ifrom plate cylinder B or 330. Vhen starting up the press,

impression cylincer 14 ig in a position moved away from the

),

ot

-y

i
i

w



plate cylinder. A limit switch operated by the positior
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of impression cylinder 14 has a contact 470 between low
set potl72 and device 470 which is normally closed when
impregsion cylinder 14 ig in its position away Tfrom plate
cylinder 370. The limit switch has contacts 473 between
high sét pot 474 and device 470 which are open vhen
impression cylinder 14 ig in its position away from plate
cylinder 330, and are élosed when impression cylinder 14
is moved to ils co-operative position adjacent plate
cylinder 330. When the apparatus is started up, the low
torque set pot provides the signal to device 470. Tuopres-
sion cylinder 14 moves toward plate cylinder 330 and

eventually reaches its operating position. A1 that

time, the limit switch operates for opening contacts 470

and closing contacts 478 so that during operation of the

apparatus the reference signal is provided to device 470

gn
by high set pot 47&. The desirable input: signal Ifrom
high torqﬁe set pot 474 ié'compafed by device 470 with
the sum of the signals actually received from transducers
L40, The resulting difference signal, if any, is fed tlo
a comparator device 480 which also receives sipnels Lrom
a tachometer 482 connected with the main drive for belt A
and a tachometer 484 connected with electric motor 486
which is drivingly connected to gear 450 of rijure 10
for directly driying the shaft of nlate cylincer 330.

Blectric motor 480 is comnected witln the gear 450 of
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Figure 10 through a gear box 488 shown in Figure 14.

An idler roll 492 is indicated in rigure 14 for printin

Y

g

¢

belt A simply for-convenience oi illustration.
The signals fed to comnarator device 480 are
compared end any diiference signal is then fed to a motor

control device 500 which provides signals to adjust the

armature voltage ol motor 486 for operating same to main-

tain the speed of platé cylinder 330 approximately the
same as the speed of belt A: I excessive torque is
being exerted mm belt A by sprockets 418, the higher
stress on transducers 440 will result in more driving
torque being pirovided to motor 436 for providing more
driving torque directly to plate cylinder 330. If the

signal provided by transducers 440 is less than that set

in high torque set pot 474, this means that the sprockets

are trying to unload.- That is, the driving force provided

by the sprockets is diminishing below the level required

r

for proper operation of the apparatus. = This may result
from a number of differeht reasons, including-the possi-
bility that the driving force bging imparted directly to
the belt by plate cylinder 330 is too hiéh, Therefore,

motor 486 will act as a generator and nrovide a braking

force on plcote cylinder 230 to prevent plate cylirder 330

from driving belt a nast sprockcets 418. Trimming

cevice 470 provides greater sensitivity and more
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accurate control of the motor 480 than would be nogsible

using only signals from tachometers 432 and 484,

)

Al though the invention has been showr and descri-

0]

hed with recgpect to certain prelerred enbodiments, it i
obvious that equivalent alterations and modifications
will occur to others skilled in the art vnon the reading

and understanding of this snecificeation. The present

ct

irventinmg is not limiied to the particular disclozinre
and the illustrated embodiments, but includes all such

equivalent alterations and modifications.




CLAINMS

-

1: A belt drive arrangemenf comprising a rotatable
cylinder, (B, 30) belt drive sprocket or eéuivalent
drive means (e.g. 40, 46) at opposite ends of said
cylinder for driving the longitudinal edge portions of
a belt (A) extending around said cylinder and said belt
drive means, characterised by a variable speed cylinder
drive means (62, 74, 86, 90 etcetera) for selectively
driving said cylinder so that a belt extending around ’
said cylinder and belt drive means is driven at
appfoximately the same speed past said cylinder as

past said belt drive means.

2. A belt drive arrangement comprising a rotatable
cylinder for supporting and guiding a movable belt, helt
drive sprécket or equivalent drive means at opposite
ends of said cylinder for driving a belt past said
cylinder, characterised by said belt drive means being
rotatable independently of said cylinder, and by select-
ively opcrable torque assist means for selectively
driving said cylinder and imparting traction to a belt
extending around said cylinder to prevent relative

movement between said belt drive measns and the belt.

3. An arrangement according to claim 1 or 2 including
material having a high coefficient of friction on the

outer surface of said cylinder.

0018147
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L. An arrangement according to claim 1, 2 or‘QC'Tb 1[+7

including sen%ing means (62, 440) forrsensing differences
in speed'of é belt past said cylinder as compared to the
belt speed past said belt drive means and for selectively
operating said cylinder drive means or said torque

assist means as the case may bé to maintain the speed

of the belt past said cylinder approximately the same

as the belt speed past said belt drive means.

5. An arrangement according tc claim 2 wherein said
sensing means (440) senses the torque being applied by

said belt drive means.

6. An arrangement according to claim 2 or 5 wherein

said torque assist means (76, 80, 86, 90 etcetera) is
operative to provide both driving and braking torque
to said cyiinder.

7. A belt-type of printing machine including plate
and impression cylinders between which a belt travels;
a continuous belt extending between said cylinders,
flexible printing plates carried by said belt on the
surface thereof facing said impression cylinder, belt
drive means at the opposite ends of said plate cylinﬁer
for positively driving said belt, said plates being
squeezed between said cylinders and producing a

resistance to passage of said belt between said cylinders



such that a drag is 1rnpa1"l,cd to said bolt whi @&1@1,184 é{l?
cause said belt drive means to oklp relatnve to a1d
belt, and plate cylinder drive means for selectively
driving said platé cylinder independently of said belt
drive means for selectively imparting traction to said
belt through said plate cylinder to overcome any drag

on said belt and thereby prevent skipping of said belt

drive means relative to said belt.

8. A machine according'to claim 7 including sensing
means for sensing the tendency of said belt drive means
to’skip relative to said belt and operating said plate
cylinder drive means for alleviating such tendency to
skip, sald sensing means in operation sensing relative
rotation between said plate cylinder and said belt drive

means.

9. A printing machine according to claim 7 or 8

including brake means (90) for braking rotation of said

_ plate cylinder (30) when said belt tends to overrun said

belt drive means (40).

10. A method of driying a belt past a rotatable
cylinder having independently rotatable belt drive
sﬁrockets at opposite ends thereof, comprising the steps
of: engaging said sprockets with longitudinally-spaced
holes adjacent the longitudinal edges of the belt,

rotatably driving said sprockets to drive said belt past

5



'said cylinder, and selectively supplying torque 353315%

-y

147

.cylinder for applying supplemental traction to said belt

for preventing relative movement between said belt and

sprockets.

11. A method of preventing relative movement between

a printing belt and drive sprockets which drive the

belt through a nip between plate and impression cylinders
comprising the steps of: sensing impending relative
movement between said belt and drive sprockets, and
supplying supplemental torque to said plate cylinder as
reduired for applying supplemental traction to said belt

‘to prevent relative movement between said belt end

sprockets.
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