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ABSTRACT OF‘THEDISCLOSURE

'An intermediate cylinder compris ingamainbody,
and a plurality;of suction boxes f‘o_r:med in the main body
at positions different with respect to a rotation axis
of the main body. 'Thé i'ntermediate cylinder further
comprises apluralityof suCtionbores fo:cmed in the suction
boXes SO thét they are open at an. outer peripheral surface
of the main body, an air suction sdurce for geﬁerating
suction force within the suctﬁion.boxes,- and a switching
means for selectivelyéwitching connections between the

plurality of suction boxes and the air suction source.
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SPECIFICATION

TITLE OF THE INVENTION
SHEET-FED PRESS AND INTERMEDIATE CYLINDER FOR SHEET-FED

PRESS

BACKGROUND OF THE INVENTION
(1) Field of the Invention

The present invention relates generally to an

ilntermediate chinder.for_a sheet-fed press, and more

particularly to an inteimediate cylinder'which.is
installed after a pri,ntizig unit tci adjust the traveling
posture of a sheet béing~fed from the printing unit so
that the sheet is stablyéonveyedu This invention.also
relates to a sheet~féd press with suchan'intermediate
cylinder. .
(2) Description of the Related Art

- Awlidevariety of perfecting presses have lately
been proposed andpuﬁ To practical use.

Fig. 9 illujstrates a, perfecting press of a type

- where one~color.printing is performed on both sides of

a sheet 4. This press includes a reverse-side printing
unit 1 disposed on the upstream side of a sheet traveling

pathalongwhich thesh:eeit- 4is traveled, andanobverse-side

printing unit 2 disposed:on-the'downstreamfside of the

- sheet traveling path.

In addition to the reverse-side printing unit
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1 and the obverse-side printingunit 2, the sheet-fed press
further includes a sheét feeder 19, a feeder 5oard section
20, 'two intermediate\' bylinders 3a, 3b :i.ns.talledbetween
the reverse-side printing unit 1 and the obverse-side
printing unit 2 to co.?.nvey the sheet 4 to the downstieam
side, a paper discharge unit 21, and so on.
- The paper disché.rge unit 21 is 'constructed of
a sheet convey0r.22, a sheet stacker 23 provided under
the downstream end of the sheet conveyor 22, and so on.
The sheet feeder 19 is provided with a paper
feed table 30 on wh,ich sheets 4 to be printed are stacked,
and is operative to f-ee;d th-é uppermost sheet 4 in accordance
Wi.th consu'mptifon S‘Peed (mechanical, speed) when printing
is pe:r;fomed. The sheét 4 fed by the sheet feeder 19 is

conveyed by the feeder board section 20 to a first guide

- ..cylinder 24 d‘isposed in the introducing portion of the

reverse-side printing-uﬁit,l.\

The sheet 4 is.:d.elivered from the first guide
cylinder 24 to a second guide cylinder 25 and to the press
cylinder 5a of the re\_'rersé-s._ide printing unit 1, in which
printing isperformed_oh'the reverse side of the sheet
4. Subsequently, thé sheet 4 is conveved by'first and
second intermefdi'atecylinders 3a, 3b and deliver’ed Lo the
press cylinder 5b of ‘f:he o‘bve'r,s'e printing ﬁnit 2, in which
printing is performéd oﬁ the obverse Side of the sheet
4. ‘ | .

As shown in Fig. 11, the printing unit 2 (or
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1) includes an ink rese_rvoir 31,_ an ink roller\ group 32, .
a plate cylinder 34 with a printing plate 33 wound thereon,
a blanket cylinder 35 a preS-s cylinder 5, a wettexr 36,

and so on. The ink 18 supplied to the ink reservoir 31

is kneaded to the desired degree through the ink roller

group 32 and trane-ferred to --the printing plate 33. The
ink 18 is further tfensferred as an image to the outerxr
peripheral surface-of the blanket cylinder 35.

At the same time, Wetting water is supplied to
the blanket eYlinder 35 from the wetter 36. Thereafter,
the imagetraﬁsferred to-the-blanket cylinder 35 1is
transferred to the surface of the sheet 4 being traveled
through the gap,_between the blanket cylinder 35 and the
press cylinder 5. In:; t_hi-_s way, a predete;:mi’ned printing
is completed. .

In Fig. 9;:while the single~reverse~siden~v

printing unit 1 and the_ single obverse-side printing unit

2 are shown, there is elso a multiple color press 1n which

a plurality of reverse-side printing units 1l and/or
obverse—side printing' units 2 differing in ink color are
qutaposed alongthej S’{heet travelingdirection. In either |
ease, the number ofiprintingunitsl, 2 1s determined
according to circumsft_anc_es. --

'The'printed sheet 4 is ‘conveyed from the press
cylinder 5b of the second printing unit 2 to the sheet
conveyor 22 of the paper diScharge unit 21. And.the pr'in-t ed

sheet 4 is gripped and conveyed onto the sheet stacker
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23 by a chain-gripper provid.ed in an endless chain 28 being
driven by a paper di;seharge shaft 27, and is 'stacked on
the paper discharge table 29 of the sheet stacker 23.
Subsequently,_ if a fixed q:uantity'of sheets are stacked,
then they are removed from the paper diseharge table 29.

After printing is performed on the. reverse side

of the sheet 4, the ink 18 on the reverse side is dried

at the outer peripheral surface of the second intermediate

cylinder 3b by the first.drier_17 disposed near the
intermediate cylinder 3b. After printing is performed

on the obverse side of the sheet 4, the ink 18 on the obverse

- side is dried by the second drier 17 when the sheet 4 is

being gripped and conveyed by the gripper of the endless

chain 22 which travel-e along the outer per;'Lpheral surface

of the paper discharge shaft 27 from the press cylinder

"5b. - . L

Most of the sheet-ffed presses use ink that is
dried and hardened by; ultraviolet rays (UV). Theref ore,
Uv driers'ferirradiating ultraviolet rays are often
installed. However, it is desirieble to install driers
in accordance with the'characteristics of ink used.

\In the prior art __sheet—fed press conStructed
as described above, the dry;ing' effect of the drier 17 is
not sufficiently obtained at the secondintermediate-
cylinder 3b which conveys the sheet 4 to the obverse-side
printing unit 2 after‘p;inting-is performed by the

reverse-sideprintingunitl. Becauseof this, poordrying
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such as uneven drying Wilxl;occ_:ur,- or the printing surface
will be stained or scored.

In Japanese Utility Model Publication No. HEI
2-5951, there is discios?d-a paper sending cylinder that
sends a sheet to vario.i':ls chinders‘ on the downstream side
while holdi‘ng the shéet by suction. The papei' ser_lding' .
cylinder is equippedvjzith (1) an air tank provided in the
cylinder end thereof; (2) a plurality‘of suction ducts
held in £luid communicat i‘on with the air tank and ei:t ending
in the axial direction of the paper sending cylinder and
provided sothat they d-if ferin phase‘in. the circumferential
direction, and (3) suction bores-_formed from the suction
ducts. to the outer .peripheral surface of the paper \sending -
cylinder. By actuati-ng anexte_rnal suct ion unit connected
with the air tank, a sheet can beheldon the oﬁt er peripheral
surface of the paper sending cylinder by suction t—hrough
the suction bores.

In the paper sénding_-cylinder; a shutter plates
are inserted betwjee_n the air tank and the suction ducts.
A plurality of shutterplates are previbuslyprepared.
Each shutter piate has a throﬁgh hole that 1s aligned with
one of the suction dudts' dif-fering from one anbt_her, If
a suitable shut;ter plaf.\te df— the shutt-el; plates is selected
and used, a predetermihed s'ucti.on dudt of the suction ducts .
provided so that théy diff ér inphase in the circumferential
direction can be selectively éormnu‘nicated with the air

tank. In this way, the tail of the sheet can be held by
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suction through.the suction bores formed at sﬁitable
positions in accordancewith the size of the sheet.

In thisteéhnique,'however;\an operation of
exchanging shutter. pl;ates 'mus‘t be performed each time a
sheet of a different\sizeis .'-us'ed. - The shutter plate is
inserted into a *predeté‘rmined.portion of the paper sending
cylinder and is..fa.sten_é.c:i withbélts : '\l‘hus., the exchanging
operation is a troublesome operation involving

time-consuming efforts.

SUMMARY Of THE INVENTION'
The present inﬁention overcomes the problems
associated with the prior art. wAccordingly, it is an
object of thepiesent invéntidn to provide a sheet-fed

press and an intermediate cylinder for a sheet-fed press

that are capable -o-f.e,.asily changing the-settings-of the -

press even if a sheet of a d-ifferent size is used. Another
object of the invéntion 1s \t'o provide a-s.hee_t-fed press
and an intermediate'cylinder'for ‘.a sheet-fed pi:ess which
are capable Qf preventing poor drying and the occurrence.
of stains and scores 1n the printing \surf-ace by suppressing
flap of a sheet against. the .intermediate cy.iinder which
is to be described latef. -
In accordance with a form of the present

invention, there is pro?ided\ah-\in\-te\rme.diate cylindér that
i's used in a sheet-fed pre.ss.to convey a sheet. The

intermediate cylinder comprises a main body, a plurality
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~of suction boxes fomed in the-main_ body\ at po-s'itions |

different with respect to a rot.ation axis of the main body

(at different circumferential positions of themain body),

and a plurality of .. suction bores forme.d- on the. suction
boxes so that they are open at the outer peripheral surface
of the main body. 'The i‘n_termediate. c‘Ylinder further_
comprises suction force generation means for generating
suction force within the suction boxes., and switching means
for seiectively switghihg Connections between the
pluraiity of suction bQXes and the suction force generation
means. -

In accordance with another form of-the present

‘invention, there is provided. a sheet-fe_d press including

- the above-described intermediate cylinder.

The inventors have made various investigations

- and experiments and-found that the above-described -

problems resuit_mainly frOmflap of a sheet.against an
intermediate cylinder.

(1) The sheet 4 is convevyed with the front end
gripped by the pawl member 26 of thé intermediate cylinder
3. As shown in Fig. 10 , means to control the.posture of
the sheet 4 is not pirjesen’t bn -the.tail side of the sheét |
4, and ,cons.eq'uently,g the sheet tail is free to move.
Because of this, during conveyance, the sheet taill is
separated from the surface ( outer pe?ripheral surface) of
the intermediate cylinders by the centrifugal force Catised;

by rotation of the _intermediate. chinder 3 and gravity.
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As a result, flap of t_he sheet 4 again,’st the intermediate
cylinder 3 is caused axid the traveling posture of the sheet
4 becomes unstable.\
(2) Because of’ _the---' flap of the sheet 4 against

the intermediate cylind-er 3., ,the‘drying e-\\ffect of the drier

.17 1s not sufficiently obtained and therefore there is

a possibility that poor drying such as uneven drying will
occur. '

(3) If thesheet4is séparated from the
intermediate cylinder 3 bé_c_:ause of centrifugal force, etc.,
the separated rear end portion will make contacf_ with the
drier 17, and conséquently, fhe printing_surface will be
stained or'scored. *

(4) For'the_ a_bo-ve-me'ntioned reasons, printing

quality is considerably reduced and therefore there are

—-— - cases where a great number of sheets are damaged: -~ -

It has alsc} been found that providing suction

- boxes in a portion of thesintermediate cylinder 3 is

effective to prevent_flaPNOf the éheet 4 against the
intérmediate ¢ylinder 3. '

-'According to the intermediate cyiinder and the
sheet-fed press of'the present~invention, the sheet is
held on the oute:ﬁ peripheral surface o-f the inﬁe_rmediate
cylinder by suction,_ and consequently, f£flap of the sheet
against the intermediate cylinder can be prevented.
Therefore, in thé dase'where the'intermediate cylinder

is disposed to face the drier, the drying effect of the
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drier 1s sufficiently-obtained~and poor drying such as
uneven drying can be prevented. In addition, as contact

between the sheet'and drier is prevented, the printing

surface can be prevented from being stained or scored.

Further in accordance with the present invention,

connections between the suctionboxes and the suction force

generation means can -be switched by the switching means,

‘and the generation of suction force within the suction

boXes disposed at different 'c:i_jr'cumf erential posit.ions can
be selected by the switching means . Therefore, te stably
holdthe sheet tailon the intermediate cylinder by euct ion,
the operation of adjueting a position at which the sheet
is.held on the intermediate cylinder by suction can be
easily performed by operation of the switching means.

Inaddition, ithasbeen foundthat if asheet-fed

press is made by combining the above-described - -

intermediate cylinder with the drier, the above-described
problems can be greatly. overcome. Moreover, 1t has been
found that if the intermediate cylinder is provided with
air jet means, ‘the above-described problems can be more

effectively overcome. The air jet means is operative to

‘jet air so that the sheet: deliveried" to the intermediate

cylinder 1is stretched along _the outer peripheral surface
of the intermediate cylinder.

The above and many other objects, features and
advantages of the present :im'-:rention will become.manifest -

to those ski‘lled in the. art Upon making,referen_ce to the
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following detailed des-criptiOn and accompanying drawings
inwhichpreferred embodiments incorporat ingthe principle
of the present invention are shown by way of illustrative

example.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 isia sectional side view showlng a
sheet-fed press constructed in accordance with a first
embodiment of thepresent invention;

FIG. 2 1is a.cross sectional view (taken
substantially along line X-X of 'FI'G. 3) of an intermediate
cylinder used inthe:firét'embodiment of the present'
invention;

FIGI._ 3 1s ‘aflOngitudinal sectional view of the
intermediate cylinder used'in the first embodiment;

- FIG. 4 is-a plan view (taken in the direction
of arrow Y in FIG. 2) showing an example of the arrangement

of suction bores formed in the intermediat_e cylinder shown

in FIGS. 2 and 3;

FIG. 5 1is a sectional side view showing a
sheet~fed press constructed.in.accordance.with.a second
embodiment of the present invention;

FIG. 6 is a sectionalside view showing a
sheet-fed press cbnstructedrin accordance with a third
embodiment of the present invention:. .

FIG. 7 is a pefSpéctiVe view showihg the

intermediate cylinder and air jet means of the s'heet#-fed
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press of the third embodiment;

FIG. 8 isa_si'd.exii-ew used to explain a preferred
range of directions inwhich air. 1s ] etted by the air shower
of the sheet—fed press of the third embodiment:

FIG.'9 is a sectional side view showing a
conVentionel sheet-fed press;

FIG. 1l01isa diagram,used for explaining problems
associated with theintermediatecylinder of the
conventioﬁal sheet-fed press; and .

FIG. 11 is a sectional side view'showing a

printing unit.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Preferred embo_diments of the present invention

will hereinafter be described with reference to the

~drawings. The same reference numerals denote the same

parts as those previouslydescribed in the priorart. Note
tha-t since the drawings and following description are for
the purpose of illustrating the present invention and not
for the purpose of limiting' the same, it will be apparent
to those skilled in:this artthat various changes and
modifications may be made without departing from the scope
of the appendedclaims.' ' '

‘The fundamental construction of aesheet~fed
press according to the present invention lS the same as.
that of the conventidnal;sheet-fed press previously

described and therefore a de_tailed.de_scription is omitted

& s a2 ____ __ ___ P
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for avoiding redundancy.

(A) First Embodiment

Figs; 2 to'4; Show a sheet-fed press constructed
in accordahce with a;firSt embodiment of the present
invention. . .

Fig. 2 isé'crosssectipnal vieW'showihg the
structure of an in-termedia’te. cylinder (suction cylinder)
uSed in ‘the sheet-fed ﬂjp.re_ss Oﬁf the f_irst embodiment, and
Fig. 3is a longitudinal sectional v.iew of the intermediate
cylinder. Fig. 4 shows an example of_the arrangement of
suction bores formed in the intermediate cylinder.

In the first embodiment, 4 (four) intermediate
cylinders 3a to' 3d are in-stal-led between a reverse-side‘
printing unit 1'and-anobver5e~side printing unit 2 in
Fig. 1, and only the second intermediate cylinder 3b has
a suction mechanism which is provided in the outer -
peripheral surfacethereof. ’That is, the second ‘
intermediate chinder,Sbfis configured to hold a sheet
4 on the outer peripheral ~surface thereof by suction to
convey -the sheet 4:stably. : More specifically_, the secqnd
intermediat‘e cylinder 3b,-includes a cell (main body) 1.1 y
a rotating shaft 14 fOr rotating the cell 11 integrallY
therewlith, and a suction shaft 13. A portion of the outer
peripher.al .su:r:face of the‘main body 11 is provided with
a suction box 15 that ha.s a suction function. The suction
box 15 is configured to hbld the tail of the sheet 4 on

the outer peripheral;surface thereof by suction.
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Therefore, the sheet 4 can be stably conveyed as described
above. H '

In the firstembodiment , suction boxes 15a, 15b
are provided at two different positions on the second 
intermediate cylinder 3b, as shown iniFigs. 2,and'3.

The Suctiou'boxes 15a, 15b are connectedto the

~suction shaft ports 3'8'a, 38b of the suction shaft 13 via
connection tubes 6a, 6b, respectively. The suction boxes

"15a, 15bare further connectedto a suctionpipe 9, acontrol

valve 8, and an air suction source or suction pump (suction

force generation-meaus) 10 via the suction valve ports

7a, 7b of a switching valve (switching means) 7. The
switching valve 7 is axially movable by an air cylinder
(air actuator) 37 so _that_it can switch the positions at

which suction is perfo?rmed. - Therefore, the actuation. and

- non-actuation of suction can be arbitrarily performed. -

The outer peripheral surfaces of the suction boxes 15a,

- 15b (which form the outer peripheral surface of the second

intermediate cylinde:t: 3b) have a plurality of air suction
bores 16 . If the. sucticm pump 10 is actuated, negative
.pressure is generated within the.suction box 15 and
therefore air can.be introduced into the suctioh box 15
via the air suction bores 16. Because ef this, the sheet
4is.ConveyedWhiie being held on the outer peripheral
surface of the seco.n.d intetmediate cylinder 3b by suction '
and 1s eent to the third intermediate cylinder 3c.

Therefore, the sheet 4 is dried by a drier 17 without being
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- separated from the seCondintermediate chinder 3b (i. e. ,

without flap of the sheet 4 against the second intermediate
cylinder 3b), andis se}nt to the third i'ntermedi’ate cylinder
- : .

In the first embodiment, .whi-le two suction boxes
15a, 15Db are_prOvided, the present invention is not limited
to. the two. One or azpl‘urality.of suction boxes may be
provided. In the-cas.eﬂ-_ where a plurality of suction boxes
are provided, they can. be ﬂseiectively used,aCGording to
the length of asheet. ‘

The suctiOn,OPerat'_ion 1s started when the tail
of the sheet 4'is conveyed frOm the first intermediate
cylinder 3a to the second intermediate cylinder 3b, and
is stopped befor.e th.e -She-et 4 '_is_ conveyed from the second

intermediate cylinder 3bftorthe third intermediate

-cylinder 3c.

The suction timing and the number of suction
boxes are suitably determined according to various
conditions. Td obtain stabl,e- -suction p'erforma-nce, tests
and simulations arepréviously made and the suction timing
and the numb.er of suction boxes are determined by trial
and error. ’ .

If the suction timing and the number of suction

boxes are improper, there iare cases where the effect of

preventing flap of 'the sheet 4 against'the intermediate

cylinder 3b is not suffic:_i.ently'Obtaine'd.' On the other

hand, if the suction time is set too long, or the number




10

15

20

23

"CA 02392429 2002-07-04

- 15 -

of suction boxes is greatly.increased, air will be
wastefully introduced into'the suction.boxes. It also
iﬁvolves waste of eqﬁfipme;nt . Note that the amount that
air is introduced‘intothe suction boxes .1.'5a',.' le can also
be determined by trial and error.

Referring toFig. 4, there 3.s depicted an example

of the arrangement of the '.suction-_..bores 16 in the surface

- of the suction box 15& . The 'number. and shape of suction

bores 16 can be'suitably:determined by tests, etc.

Thus, according to the present invention, flap
of the sheet 4 _again'st the intermediate cylinde;r 3b can
be prevented by p'i:oviding- the suction boxes l15a, 15b in
the intermediate cylinderxr 3b 'As a result, the drying
efféct of the drier 17 is é.f fectivelyobtained. Therefore,
poor drying such as uneven drying can be_ prevented, and
the printing surface ¢an‘ be prevented from being stained
or scored. ‘

In addition[, th,e suction boxes 15a, 15b can be
selectively us-ed; The su‘ction box__es__1~5a, 15.b are switched
by axiﬁally moving the switching .%ra.lve 7 'by actuation of
the ai-r cylinder 37. That is, "as ISh0wn in Fig. 3, in the
state where the driving shaft of the air cylinder 37 1is
contracted‘to position A, the first.suction_shaft.port
38a in the suc-tiOn; shaft 13 isalignedwith the first suction
valveport 7a formedin the switchingvalve 7, and therefore,
only the first suction box lSa 1s connectedwith the suction

pump 10 via. the switching fvalve 7 and 1s caused to be in
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a suction state . On the o_ther.h-and, with ;thedriv_ing shaft

of the air chinder 37 ;ﬁprotru'ded_to position B, the second

_'suction shaft port 38b in the suctic)n shaft 13 is aligned

withthe secondsuctionvalve pert 7bformedin theswitching '
valve 7,. and therefore, only the second suction box 15b
is connected with the suction pump 10 via the switching
valve 7 and is caused to be 1in a suction state.

For insta-nce " When'the sheet 4 is short the second
SuCtion box 15b is used, and when it is-long'the first
suction box 15a is used .' In this manner, the tail of the
sheet 4 can be:stably held on the second intermediate
cylinder 3b by suction. . .

An actuator fdrﬁ the switching valve 7 is not |
limited .to the air cylinder 37, but may employ various

types-such as an ele’cﬁ_-'tric‘ motor. In the case where an

ele-ctri-cmotorisus‘ed-és-the actuator, the switchingvalve -

7 can be axially moved, for exeMple, by a rack—and-?-pinion
mechanism. . . '
The timing at which suction is started and
stopped is determined j'by ‘the angle 6 and position of the
suction valve portsm?fa,. 7b in Fig. 2. The position 'of
the suction valve port s 7e- . '7b'c"an,also be changed by holding
the switChing valVe .7 | i-soth'at- it is rotatable. As shown
in Fig. 2, the suction valve ports '7a, b in the switching
valve 7 are formed a;.on.g the outerperipheral surface of
the -switching valve7' into the shape of an arc. 1In the

range where the arcuate,suction valve ports 7a, 7b are
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aligned with the suCtion' shaf t pbrt_s 38a, 38b of the suction

‘shaft '13‘, suction 1s Q:erfOrmed, by the suction boxes 15a,

15b. The above—-d'escribe’dport angle 0 refers to the angle

of the arc of the suction valve ports 7a, 7b.

As described above, the suction boxes 15a, 15b
can be selectively useddepending on the length of the'
sheét 4. Therefore, ,th,ei*e is an adﬁantage that the sheef
4 can be Stably held by su‘cti_on 'ind_ependeht\ly of the sheet ‘
length. Inaddition, there :Ls an advantage that sw.it.chin-g
of the suctionboxesl Sé . 1‘5b-c-ain be eas ily andz-autqmat ically
performed by COntrolling onl_y -actuation of the air cylinder
37. Note that the préée.nt. inirention is not limited to
the suctionboxes 15a, 15bemployedin the_first embodiment,
but may adopt any sucti%on mechanismwell known in the prioxr
art. H .

R (B) -Seco:ndj‘.mquiment-. '

Fig. 5 showé asheet-—fed\press constructed in
accordance with a second embodiment o-f: the present
invention. In the second embodiment, two intermediate
cylinders (ihtermediate‘suct\ioncylinders) according to
thé present inVention a&r:é in's_té.lled- in the-sheet% fed press .

As shown in}Fig; 5, in a perfecting press
constructed to perfo'-rrh.\oné-color prihting on b_.o:'th sides
of a sheet 4, a s-ec0nd intermediate cylinder 3b and a fourth
intermédiatecylinder3d acdordingto the.second
embodiment are -instal_i'l_.;ed\ between the press cylinder 5a

of a reverse-side printing unit 1 and the press cylinder
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5b of an obverse-side printing unit 2. In addition, two

driers 17 are installed 1n close 'proximity to_\the second

and fourth inter?mediat e cy‘linders 3band 3d, respectiVely .

The fundameni:al \printj\.n‘gaf;nnctions a“fe the same as those
described in the conventional perfecting press.

In Fig 5, tjjﬂo' driers 17 are provided .and two '
intermediate cylindefs 3b, 3d~corresponding to the tﬁo
driers 17 are configqred _;._a.,s the intermediate \suctio\n
cylinders of the presient 'fi_nv:ention, ‘Therefore, during
drying, flap'of the sheet 4 against the'intermediate
cylinders 3D, 3d can Be pr,evente‘d. In addition. to the
advantages of the first embodiment, the capability to dry
the printing s\urfades\}ca_n be iinproved. '_Because of this,.
the printing 's.pe‘ed can be ,enhanced and an enhancement in

the productivity can be achieved.

B -Furthermbrég.,' if -t'-he-diamete_]: of the intermediate

cylinders 3b, 3d corrésponding' to the two driers 17 is

‘increased, then it is possible to increase the area of

the sheet 4_that can be drj__.eda'a't once, and consequently,
it is possible to further-"fimprové the drying function
(efficiency). ' ' - ‘

(C) Third Embodiment

Figs. 6"1:0_ 8 show a sheet-f:ed press constructed
in accordance with a third ehibodiment of the p:;e'sent\
invention. ' -

Fig. 6 is a sectional Side_ view of the sheet-fed

press of the third embodime_nt, Flg 7 :Ls a pe.rsp'ect‘\i\'re
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view showing the intermediate cylinder and air jet means

of the third embodiment, and Fig. 8 is a side view of the
intérmediate cylinder used for explaining a preferred
range of position's_- -wliere. éir.-is jetted by  an air shower
50. .

'In the s_heet-_-fzegi press of the third embbdMent v
as shown in Fig. 6, an ﬁa‘ir? :shbwe: 50 as air jet means and

an imaging sensor 60 as imaging means (e.g., a CCD camera,

-a COMS or'infrared séﬁsOr, etc.) 60 are added to the

sheet-fed press of the first embodiment.

The air sther 50 is provided with a plurality

of air jet ports SOa-whichfaCe a second intermediate

cylinder 3b. The secpnd i_nt:ermediate cylinder 3b is
provided with a drier 17 across a traveling line for a

sheet 4. As shown‘ in Fig. 7, the air jet ports 50a of

- the air shower 50 are disposed along the axial direction

of the second intermediate cylinder 3b. The air shower
50 is connected tofanext-ernﬁal air blower 53 through an
air pipe 51. If the air bloWer 53 is actuated, air can

be continuously jetted fj_:omfthe air jet ports 50a to

- approximately the._ entire lwidth of the second intermediate

cylinder 3b. the tha.t,o'n—iy when t:he_ sheet 4 is situated
in the air jetfregidn'of the,air.éhbwer 50, air may be
jetted by \lthe ailr shower _:5-0.*. ‘ '

The air jet ports S0a vary in pitch a_nd diameiter
in the axial direction cf)_f the,s';&e-cond,intern-lediaté chinder,

3b (i.e., the direction of the width of the sheet 4) so
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that the \'streng'th-o-f air is gradually --rednced from the
axial center of the intermediatecylinder 3b toward the
axial oppositeends. | Therefore, ‘the sheet 4 can be

stretched in thedirectionofthesheet width as-well as
the direction in which:*the" she~et~'4 is conveyed. Note t-—hat
the pltCh between the a:l.r Jet ports 50a and the jet port

diameter may be made constant regardless of the pos:Lt:Lons

of t’he ports 50a -in.thev'_directionof the width of the sheet

4.

The'air~pipe-Slfisﬂprovided-with a pressure
control valve-52, Which isusedtocontrol the air jet
pressure of the -ai'r-.blower53 to apredetermined pressure
which is set dependingwon paper t.yfpe, etc. In Fig 7,
reference numeral 70 denotes a bar shaped sheet guide for
guldlng the sheet 4 belngconveyed by the second
1ntermediate.cylrnder?Bb,

‘With such a :‘con-s-trncti’on as shown J_n 'Fig 8,
the tail of the sheet 4 be:x.ng conveyed by the 1ntermed1ate

cylinder 3b is stretched along the perlpheral surface of

the 1ntermed:|.ate cy_l:_x_.nder :3b.,.. - This 1s called the paper ‘

stretchingeffect. (InFig. 8, thereis showna gap between
the sheet 4 and the intermediate cylinder 3b for

convenience ) The paper stretchlng effect can prevent

. the sheet 4 from belng held on the J_ntermedlate cyllnder

3b in a slack state. The effect c-an also prevent a slack
part of the sheet 4 from con_tactingthe drier 17 and being

scored.
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In addition; 'sin‘cethe sheet 4 1s brought ihto
close contactiw1th the intermediate cyllnder 3b by air
Jetted from the alr shower 50, the sheet 4 can be stably
held on the 1ntermed1atecy11nder 3b by suction.

1t 1s preferable 'that ‘the air shower 50 Jjet air
toward the outer peripheral surface of the intermediate
cylinder 3D .in a prede;'.termined,region' R shown in Fig. 8 '
The regien_ R is :a region '.o.f 45 degrees, measured d.ownward
from position A Whe_re the sheet 4 1s received from the
first intermediate cylinder 3a by thesecondintermediate
cylinder 3b, with the rgotatio.n a-Xis.CO :of'.th'e intermediate
cylinder 3b;as.center¢r

As shown in.Fig 6 the imaging sensor (imaging
means) 60 is disposed near the second intermediate cylinder
3b_so thatit can photograph theprintingsurface (the
side opp051te to the held surface) of the sheet 4 held
on the J.ntermedlate cyllnder 3b by suctlon The
information obtained by the 1mag.1ng sensor 60is out.put.
tOo an analyzing device. ( not shewn) SO ‘that the p-rinting
quality of the reverse side of the sheet 4 can be analYZed
and detected. Alternatively, the information obtained
by the imaging sensor 60 may'be output to a display unit
(not shown) so that the printing qu-ality of the .reverse
side can bemonitoredbythe0peratot.

Because the sheet-fed press ef the third
embodiment is constructed as described ab"ove, '~the suction

of ‘the sheet 4 by the._i;ntermediate c:y_l~'ind-e.r 3b is stably
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performed and therefore the advantages of the
\above~describediembodiments are more effectively

- obtained.

In addition, Since~the'reverse side'can be
photographed with thetsheet$4heldon the intermediate
Ccylinder 3b by suction, there is also an advagtage that,
based on\thephotogrdphedreverseside, the printing

quality of the reve_rse‘sid'e- can be detected with a high

‘degree of accuracy.

The third embodiment does not always need to

include the air shower 50. Tha.t' 1s 1t is also possible

toaddonly the imaging f.s,ens,or 60 ..tio: the second intermediate
cylinder 3b which has a suction mechanism. In addition,
in the third embodimeﬁt-, ':While the]air _s_hower 50 and the

imaging sensor 60 are disposednear the second intermediate

“‘cylinder 3D, they*may:alSO‘bevdisposednear the fourth -

intermediate cylinder 3d.

(D)NOthers \ -

While the present invention has been described
with reference to the-‘ ﬁreferréd embodiments thereof, the
inv_éntion is not to be l:imited to the detai_ls given herein.
Itwill be apparent to thos‘je 'Skilled i—_n ’t\hi s'. art that var-;i.ou's
changes and modifi;catio.ns | may;be made.'.w.ithou-t departing
from the scope oftheﬁinventiénhereinafter claimed.

While the intermediatecylinderusedinprinting
both sides of a sheetfhas-beendescribed, the present

invention 1s not limited to _thi_s. | The'present. invention
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is applicable to anycaseincludingone~side printing,
as'long as-the;abQVeédéscribed problems (i.e., the
insu:E:Eiciency of the dry,ing effect of the drier 17, poor

drying such as uneven drying, and occurrence of stains

“and scores inaprinting surface) are overcome by preventing

flap of the sheet 4 against the intermediate cylinder.
. In the above-described embodiments, while the
reverse-side printingunit 1 and the obverse-side printing
unit 2 are arranged frdm the upstream side of the traveling
direction of the sheet 4 .'in the'recit'ed brder, theymay
be arranged in reversed order. ~Although 4 (four)
intermediate cylinders are disposed between the
reverse-side printing ;unit: 1 a-nd'the obverse-.sideprint ing

unit 2, the number ofinte‘rme,diate cylinders between the

' reverse-side printing :_unit 1 and the obverse- side printing

cunit 2iswell if int-is' the numb‘er'of.press cylinders around

which different sides of the sheet 4 are wound as printing

surfaces. This is, the number is well if it is an even

number.
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WHAT IS CLAIMED IS:

1. An intermediate cylinder which 1s used 1n a
sheet-fed press to convey a sheet, said intermediate
cylinder comprising:

a main body;

at least one set of a gripping mechanism and
apluralityof suctionboxes, saidgrippingmechanismbeing
disposed at a predetermined circumferential position of
said main body and being for gripping a front end of said
sheet, and said plurality of suction boxes, each of which
being for sucking and holding a tail of saild sheet whose
front end is gripped by said gripping mechanism, being
disposed in said main body at different distances from
salid gripping mechanism;

a plurality of suction bores formed in said
suction boxes so that they are open at an outer peripheral
surface of said main body;

suction force generation means for generating
suction force within said suction boxes; and

switching means for selectively switching
connections between said plurality of suction boxes and

said suction force generation means.

2. The intermediate cylinder as set forth in claim
1, further comprising an actuator connected said switching

means for actuating said switching means.
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3. The intermediate cylinder as set forth in claim
2, wherein said actuator comprises a fluld pressure

cylinder.

4. The intermediate cylinder as set forth in claim

2, wherein sailid actuator comprises an electric motor.

5. The intermediate cylinder as set forth in any
one of claims 1 through 4, said intermediate cylinder

disposed to face a drier for saild sheet.

6. Asheet-fedpresswiththe intermediatecylinder

as set forth in any one of claims 1 through 5.

7. The sheet-fed press as set forth in claim 6,
further comprising air jet means for jetting air toward
an outer peripheral surface of said intermediate cylinder

so that said sheet delivered to said intermediate cylinder

ig stretched along said outer peripheral surface.

8. The sheet-fed presg as set forth in claim 7,
wherein the jet of air by said alr jet means is performed
on the outer peripheral surface of said 1ntermediate
cylinder in a range of 45 degrees, measured downward from
apositionwheresaidsheet isreceivedbysalidintermediate
cylinder, with a rotation axis of said intermediate

cylinder as center.
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9. The sheet-fed press as set forth in any one of

claims 6 through 8 wherein:

areverse-sideprintingunit andanobverse-side
5 printing unit are arranged along a traveling path for said
sheet;
salid reverse-side printing unit is operative
to perform printing on the under side of said sheet being
traveled;

10 salid obverse-gide printing unit is operative
to perform printing on the upper side of said sheet being
traveled; and

said intermediate cylinder is used between said
reverse-side printingunit and said obverge-side printing

15 unit.

10. The sheet-fed press as set forth in claim 9,
wherein said reverse-sgside printing unit and said
obverse-side printing unit are arranged from the upstream

20 side of the sheet travelingdirection in the recited order.

11. The sheet-fed press as set forth in claim 10,

further comprising imaging means provided under said

intermediate cylinder, sald imaging means being operative
25 to photograph the reverse side of said sheet to inspect

printing quality of said reverse side.
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