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TRANSFER APPARATUS FOR OFFSET PRINTING
[Technical Field]
[0001]
| The present invention relates to a transfer apparatus for offset printing provided
with a blanket roller that is used, when offset printing is performed, for re-transferririg
(printing) ink, which has been transferred (received) from a plate, to a print target.

Priority is claimed on Japanese Patent Application No. 2009-126035, filed on
May 26, 2009, the content of which is incorporated herein by reference.

[Background Art]
[0002]

In recent years, as a technique of forming an electrode pattern (conduction
pattern) for liquid crystal displays or the like on predetermined substrates, there are
proposed printing techniques of using a conductive paste as printing ink, instead of fine
machining by etching a metal vapor-deposited film or the like. For example, there is
proposed a method of forming an electrode pattern on a substrate by use of the intaglio
plate offset printing technique (for example, see Patent Docu_ment 1 and Patent Document
2).

[0003]

In the case of offset-printing a fine print pattern such as the aforementioned
electrode pattern onto a print target such as the aforementioned substrate, high printing
accuracy is required. Therefore, as for an offset printing apparatus for performing offset
printing with high accuracy, a surface printing apparatus is assumed to be advantageous in
which a flat-table-like plate similar to the print target is used as a plate.

FIG. 7 shows a conventionally-proposed offset printing apparatus using a
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[ 0002] In recent years, as a technique of formng an el ectrode
pattern (conduction pattern) for liquid crystal displays or the |ike on
predet erm ned substrates, there are pRoposed printing techniques of using a
conductive paste as printing ink, instead of fine machining by etching a
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screw chanlsn13 that is driven by a servo notor 4. Thereby, it is
possi bl é'to attach a noving table 7, on which a flat-table-1ike plate

(master &ﬁﬁ_e) 5 and a print target (workpiece plate) 6 are allowed to be
fixed wi predeterm ned di stance spaced fromeach other, slidably to the
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apparatus 8 wi_th a blanket roller 9. The transfer apparatus 8 includes: a pair of left and
right support posts (columns) 10 with a predetermined height that are attached
respectively to the left and right sides of the base 1; a blanket roller 9 (not shown in the
figure) arranged a predetermined distance above the linear guide rails 2 in a direction
orthogonal to the longitudinal direction of the linear guide rails 2, both ends of the blanket
roller 9 being rotatably supported by bearings each contained in each support post 10; and
a drive motor (servo motor) 11 coupled to one end of the blanket roller 9 in a direction of
its center of axle.

[0005]

According to the aforementioned offset printing apparatus, the blanket roller 9 is
rotated in the transfer apparatus 8§ by the operation of the drive motor 11.  In this
condition, while the moving table 7 holding a plate 5 and a print target 6 is moved beneath
the blanket roller 9 in rotation at a speed in synchronicity with the peripheral velocity of
the blanket roller 9, the blanket roller 9 is brought into contact sequentially with the plate
5 and the print target 6. Thus, transfer (reception) from the plate 5 to the blanket rolrler 9
and then re-transfer (print) from the blanket roller 9 to the print target 6, namely, offset

printing can be performed (for example, see Patent Document 3 and Patent Document 4). |



Furthernore, at a predetermned site of the base 1, there is provided a
transfer apparatus 8 with a blanket roller 9. The transfer apparatus 8
includes: a pair of left and right support posts (colums) 10 with a
predeterm ned height that are attached respectively to the left and right
sides of the base 1; a blanket roller 9 (not shown in the figure) arranged

a predetgr i ce above the linear guide rails 2 in a direction
orthogoi§+&?gﬁ cghﬁkﬁgitudinal direction of the linear guide rails 2, both

ends of roller 9 being rotatably supported by bearings each
containé%ﬁgﬁq%g%ﬁﬁéﬂpport post 10; and a drive notor (servo notor) 11

coupl ed % ne end of the blanket roller 9 in a direction of its center of
axl e. Fé @gﬁ According to the aforenentioned offset printing

apparatus, theg_bl anket rol|er LS. | he transfer apparatus 8 by
t he operation%S " %glr?@g'%@?%?eﬁiﬁgfﬁgﬁﬁnggéndition, whi | e the noving

tabl e 7 hol di ?’?teat I%éaﬁ[ een§2,a adaﬁi sQ'i’iat%tﬁarﬁ)%M&ti s noved beneath the bl anket
roller 9 in rofation at ra Spgeé:ln syncﬂToniC| y with the peripheral -

| i f b k | 9 he bl | ] .9 ht i
Vot set” soquontichl BOSGhed 8, {ifings Undgarbindl b fen Shnthich, FsChHiod " ©

transfen, ( ihen) fromthe plate 5 to the blanket roller 9 and ihen
re-trangkéiﬁﬁgﬁﬁhﬁ) fromthe blanket roller 9 to the print target 6,
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SUMMARY OF THE INVENTION
[Problems to be Solved by the Present Invention]
[0007]

In the process of performing offset printing by use of an offset printing apparatus
as shown in FIG. 7, it is required that the blanket roller 9 and the plate 5 be pressed against
each other with a predetermined contact pressure when transfer (reception) from the plate
5 to the blanket roller 9 is pérformed. Ttisalso required that the blanket roller 9 .and the
print target 6 be pressed against each other with a predetermined contact pressure when
re-transfer (print) from the blanket roller 9 to the print target 6 is performed.

Accordingly, at the time of roller pressurization by the blanket roller 9, a reactive forpe to
the predetermined contact pressure when the blanket roller 9 is pressed against the plate 5
or the pri-nt target 6 acts on the blanket roller 9. Thereforé, a reactive force to the contact -
pressure acts on the blanket roller 9.  As a result, in the mechanical structure portion of
the transfer apparatus 8, deformation is produced such as deflection of the support posts

10 that support the blanket roller 9. Due to the deformation of the mechanical structure

portion of the transfer apparatus 8, there is a decrease in-geometrical repeatability of the
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accuracye difficulty in printing with higher accuracy.
- [0009]

The present invention provides a transfer apparatus for offset printing capable of
suppressing deformation of the mechanical structure portion at the time of roller
pressurization by the blanket roller, capable of further increasing the geographical
repeatability of the print pattern to be printed from the plate to the print target via the
blanket roller, and capable of performing printing with higher accuracy than in the
conventional art.

[Means for Solving the Problems]
[0010]

A transfer appatatus for offset printing according to the present invention has a
construction in which a gate-shaped.frame 1s provided so as to cross over a common
moving table or separate moving tables, for holding a plate and a print target, which travel
along guides provided on a mount, the gate-shaped frame being made by i.ntegrally
coupling top ends of columns vertically extending a prcdetermined distance.
Furthermore, a blanket roller, which is rotationally-drivat)ly supported, is attached

raisably/lowerably to the gate-shaped frame, and also a raising-lowering actuator for the



[ 0008] The offset printing apparatuses disclosed in Patent Docunent
3 and Patent Docunent 4 do not particularly take into consideration the
probl em of deterioration in printing accuracy due to the aforenentioned
deformation of the mechanical structure portion of the transfer apparatus 8
at the time of roller pressurization. Therefore, it is not possible to
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actuato the 5 :

In the above construction, both ends of the blanket roller, which extends in a
left-right direction orthogonal to a longitudinal direction of the guides provided on the
mount, are rotatably held in left and right bearing housings of a roller suppbrt frame. In
addition, the left and right bearing housings of the roller support frame are
raisably/lowerably attached to the gate-shaped frame via vertical linear movement guides,
and the raising-lowering actuator is attached to each of the left and right bearing housings
of the roller support frame. Therefore, it is possible to raise/lower the blanket roller
together with the roller support frame by use of the raising-lowering actuators.

[0012]

In the above construction, the raising-lowering actuators comprise two ball screw
mechanisms each of which comprises: a drive motor exposed to an upper portion of the
gate-shaped frame; a vertical thread shaft coupled to the drive motor via a gear box; and a
nut member threaded to the thread shaft. Furthermore, the nut members of the ball screw
mechanisms are attached individually to the left. and right bearing housings of the roller
support frame. | |
[Effect of the Present Invention]

[0013]



bl anket roller is provided on the gate-shaped frane. As a result, by the
rai sing-lowering actuator, the blanket roller is made capabl e of being

rai sed/l owered froma height positioné6at which a | owest end of an outer
circunferential surface of the blanket roller is a predeterm ned di stance
above a surface level of the plate and the print target held on the common
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7 Therefore, it is possible to increase the geonetrical repeatability of

t he shape, size, position, and the |like of the print pattern. [0014]

(2) It is constructed such that both &nds of the blanket roller, which
extends in a left-right direction orthogonal to a |ongitudinal direction of
t he gui des provided on the nount, are rotatably held in left and right

beari ng -hausi ngs. of a | L.er support frame. In.additipon, the.left and right
bear | ng MR AOL ischosfhlsh et B icmel AT ooyt pbP sy b
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beari ng Q@#ﬁings of the roller support frame. Thus, it is possible to
raise/lé the bl anket roller together with the roller support frame by
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P support frame at the time of transfer (reception) or re-transfer (print). Namely, it is

possible to further suppress the amount of deformation of the mechanical structure portion
other than the blanket roller, and to further increase the geometrical repeatability of the
print pattern.

[0015]

(3) The raising-lowering actuators are made of two ball screw mechanisms each
of which includes: a drive motor provided so as to be exposed to an upper portion of the
gate-shaped frame; a vertical thread shaft coupled to the drive motor via a gear box; and a
nut member threadéd to the thread shaft. Furthermore, the nut members of the ball screw
mechanisms are attached individually to the left and right bearing housings of the roller

support frame. Therefore, the heat generated by the raising-lowering motors of the ball



[ 0016] (4) Wth the suppression of geonetrical displacenent of the
print pattern as described above in (1), (2), and (3), it is possible to
performprinting with higher accuracy8 han in the conventional art. BRIEF
DESCRI PTI ON OF THE DRAW NGS [ 0017] FIG 1 is a schematic front view
showi ng an enbodi nent of a transfer apparatus for offset printing according

to the @Er%@qﬂéc}%aﬂl\éﬁg%E@P&dg%_c%yﬁ‘%léh&gq? ﬁ{%,-ha%%E h%réc z{b%%, a(flldta%\gﬁﬂe Mleﬁ'yy?:l()f the
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portion sLHpnrggsitRQ émqgulﬁsof %eg%re'rglatfioonroft tﬁg mechanical structure portion other than the
blanket roller at the time of transfer (reception) or re-transfer (print), and hence, it is
possibie to further increase the geometrical repeatability of the print pattern.
[0016]
(4) With the suppression of geometrical displacement of the print pattern as .

described above in (1), (2), and (3), it is possible to perform printing with higher accuracy

than in the conventional art.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG.. 1 1s a schematic front view showing an embodiment of a transfer apparatus
for offset printing according to the present invention.

FIG. 2 is a schematic front cutaway view of the transfer apparatus of FIG. 1.

FIG. 3 is a cross-sectional view of FIG. 1. taken along the A-A arrow.

FIG. 4 is a cross-sectional view of FIG. 1 taken along the B-B arrow.

FIG. 5 is a schematic side view showing a general construction of a transfer
apparatus for offset printing provided with the transfer apparatus of FIG. 1.

FIG. 6 is an enlarged view of a bottom portion functioning as a bed for the
transfer apparatus of FIG; 1 in a mount of the transfer apparatus for offset printing of FIG.
5.

FIG. 7 is a schematic diagram showing an example of a conventionally-proposed

transfer apparatus for offset printing that uses a flat-shaped plate.



transfer apparatus of FIG 1 in a nount of the transfer apparatus for
offset printing of FIG 5. FIG 7 is a schematic diagram show ng an
exanpl e of a conventional |l y-proposed Oransfer apparatus for offset printing
that uses a flat-shaped plate. 9 MODE FOR CARRYI NG QUT THE | NVENTI ON

[ 0018] Her eunder is a description of a node for carrying out the

present invention w ?@OD@I%IQ'@M?IN@Q)@TQ‘?‘H@@Y}?NTION FIG 1to FIG®6
or o

show an enbodi nent of a transfer apparatus set printing according to
t he pr es‘f@(ﬂtg]i nvention. [0019]

Hereunder is a description of a mode for carrying out the present invention with
reference to the drawings.
FIG. 1 to FIG. 6 show an embodiment of a transfer apparatus for offset printing

according to the present inv-éntion.
[0019]

In the transfer apparatus for offset printing shown in FIG. 5, guide rails 13, for
example a pair of guide rails 13, which éxtend in one direction, are provided on an upper
side of a horizontal mount 12. To the guide rails 13, a plate table 15 and a print target
table 17 are attached so as to be independently reciprocated (traveled) by individual drive
devices (not shown in the figure). The plate table 15 and thé print target table 17 are
moving tables for respectively holding, for example, a flat-table-like plate 14 and a
flat-table-like print target 1.6 such as a substrate.

Furthermore, at a position somewhere in the longitudinal direction of the guide
rails 13 where both of the plate table 15 and the print target table 17 can travel (for
example, at a predetermined site on the mount 12 corresponding to an intermediate
position in the longitudinal direction of the guide rails 13),. there is provided a transfer
apparatus for offset printing 18 of the present invention, which is provided with a blanket
roller 19 (hereinaﬂer, referred to as a transfer apparatus 18 of the present invention). In
addition, at another position somewhere in the longitudinal direction of the guide rails 13
where the plate table 15 can travel (for example, at a predetermined site on the mount 12
spaced a predetermined distance from the installation site of the transfer apparatus 18 of
the present invention to first ends in the longitudinal direction of the guide rails 13), there

is provided an inking device 20 for inking the plate _14-held on the plate table 15.

[0020]



I'n the transfer apparatus for offset printing showmn in FIG5, guide rails
13, for exanple a pair of guide rails 13, which extend in one direction,
are provided on an upper side of a hol@ zontal nmount 12. To the guide rails
13, a plate table 15 and a print target table 17 are attached so as to be
i ndependently reciprocated (travel ed) by individual drive devices (not
shown in the £ e .and.the pript .target table 17 are
novi ng tab|es%hg%&%§§6§ggﬁggﬁ§‘ﬁ@%%%ﬁﬁ%?Fgfﬁg%Hﬁ% 8?H§t ar- TS i ke
plate 1 t abl e-| | [J At [ 1 Chh as a substrate.
Furt her fr;%r?)gg e%érla{ﬁ%glg?? icg%s@loéﬁr%%sesirﬁgwitnﬁnﬁ% 1Itgn%&t %‘di nal direction of the
guide rails 1 re bot.h of t.he.plate table 15 d t print ta t table
Rabaf! Eopaor of mt" Gt Rrdted b s PPEPp R o it 8

17 can travel 6 or’”’ exanp nmne
correspgndi.ng.t n. i;nt er nedigt e ition.in the longitudinal.direction of
the gut e APy Rl bt kBLERS 23 BnE 5L AR pofle  Perc@BRia i RASP i FF o
printing 18 of..the present invention, which i ovi ded . w a bl anket
ol er "5 onE ditelo 8 TPkl Fa e § e baevan By PO BRIt Y18 of "t he
_present .invention).ln addition, at ot her position somewhere in the -
ongt ¢ ulP AT Seende B RrrG ol P wnaioey BB opsdl ¢ 15 can
br odot e FRTERRTS? 2R 2Py obEEmPHa i P acielset8Ped P PHEER ARt b HBpar at us
18 of the present inventjon first ends in the longitudinal direction of
e gui ABRERENG Piegel i Rpavird Dprtart diecton VG paredBOTE e RS g t he
plate 14 held . on the plate table. 15.. 100 10 The transfer
appar at égml%acgf’ﬂleﬁeelﬁ‘raéiggm’ THVBHPCE Qggieaggtefﬂ‘@p?drg?fg? E‘renﬁ‘ﬁbsaizﬁ us for
of fset printi.ng has a construction as sh in F l1to FIG 4.
Nanel y, B%Breéﬂggraglp' cgnseiqd 129?310818’93‘2]7{86‘?‘9%%’ 8’8}%%4%32%%&%@ PHIF and t op

ds of ir of. |ef d right c 2 d 23d. which h
ot edet e Tk a0 B Brgsong SES OO Pt Bn CuhE PGt APy BBfect ed
respectivel y by _a beam menmher_ 24 horjzontally extending in a predeterm ned
lo:Ii st ﬁncér,anxcozh thEBWOcS?’ﬁH'}Woﬁ?j‘ET f%l,ghfab@&l FIFE‘#?Efzsfé fa;;gaﬁ%baps@ .amed _
par al | CPEDes 453 hil e EGRUE  PEROEISEEIH SUFS e BHBO RS e d1ss SYdince
T ame. meBLPECrys Bl U3 i Ggpeli grboEmreLiOate lpsiudiey desien didiber 2
franme R T c 1 alien er 25
whi ch has, a n?ctanqgk?r pl at e. Ahape and has its predeterm ned sites
rei {n;] orf’é’d‘cﬁyzsrl]i%ﬁ‘] g’vefﬁnqsrfﬁfg%%gplg’gpﬁf%éé‘f”ellfh%’ﬁe?dh dfaz?af%edztf.th‘ﬁrjﬂr) t herrznz)re,
in e franme : e beam nenbers 0 e gat e-shaped frame nenbers a,
?Zb aren5W§bﬁ%edA%PE%F@ﬁ§?§?ﬂgﬁ&ﬂﬂ@Fg§§“§?§lgémH?EHWCQZTE?NE?Eﬂﬁﬂcross over

pass over 1e guide rails in a direction orthogonal to the
| ongi t ugirwaRredn pdéqh the taprendp of theilefb andiright comng3ajapddsd Exerstoghe t he col umms
21 21 21 21 fi h 12. A i ngl ith th
v g b ov ek il s g P i s LR o1 e
top ends of %Hgghggt an? rLght i;%gq;zﬂ%%g@gnd éﬁ? éggggiég t?e nggnt 12
and t heCPH}§C IeSPRCUIY B Do & T PR AR 2Fe
integrally connected by the respective beam nenbers 24, the col umms 23a,
23b and25%@%@«%@@néhez@&,angmhmidmemadﬁhtghéy figiflt makigg itingksiblsitdes are nade
hi ghl igid, Ki it ible t _

oy I’plre%lent thggollurr;l%s I23a, %gts),s 2|3c, gnd §3d from being deflected in the inward-outward

direction (left-right direction).
[0021]

A pair of left and right bearin.g housings 28a, 28b spaced a predetermined
distance from each other are integrally connected by a coupling m.ember 29 extending in

the left-right direction, to thereby form a roller support frame 27. Furthermore, rotary



prevent the columms 23a, 23b, 23c, and 23d from being deflected in the

i nward-outward direction (left-right direction). [0021] A pair of

| eft and right bearing housings 28a, PBb spaced a predeterm ned di stance
fromeach other are integrally connected by a coupling nenber 29 extending
in the left-right direction, to thereby forma roller support franme 27.

Furt her , . : i a i of the bl anket
rol | er %@Jfgsr3e0r %%?g%logf)ﬁ (ﬁre}{a éﬁ ?‘Sgggg‘?ﬁ’@%’é‘? %lpﬁéﬁgﬁefebf ?Igéﬁgﬁﬁ@ﬁj@ beari ng '
housi ng . r ' ' . In
addi ti o?fs%?ﬁieveﬁﬁl?#g’%%%*ﬁ%%%ehﬁ‘é%?‘?{ﬁg’%ﬁéﬁ%g@f J%Q%dﬁﬁg‘gr??ﬁ‘q&%réjvr‘%%‘l er
support . f 27 ar.e ;. ivel 3a and 23c
and bethén ]é ggﬁ%%ﬁé’%ﬁgﬁgﬁgﬁjgﬁ?é%xﬁg%ngh vef@pggﬁﬁkﬂgﬂﬁgéble Vi a
their cqrrespondi | i near venmen i des..32 extendin rtigcally, The
pai 15 oPBETLITHAL 2P e AR co TRrR T, My RS s o B e R A3 MR bimgs o
the frage 21 in the f rd- backwar.d . di rection (i.n the |ongit.udi nal
i ect ;e Spubfd Hmgab o R VB Enfl A ARt o hiif o RERORRRE RS EF g
right sites, in the i10p baard nmenher of. the frame 21  above the bearing
R i RO N T L S M
bearing_34 i.n ene ti nner...ln_each .hearin t hr ead..shaft 35,
ont o varerblief SEORER R RS hE MRl BRI baeBr i SRTRET o' o0
part. close, to its..upper end.. At this.ti.xe, as will be described later, a
| oad ac?WﬁBe%ngﬂ@ﬂafﬁ¢ﬁﬁﬂlgﬂﬁ?guggr%gégﬁe supported by receiving the | oad
fronleafgvgﬁgring 34 to the top board nenmber 25 by neans of the roller
support 27 attached to | ower portions of the thread shafts 35 via

5 o TSR ERRGR , bR bt R, L 2
b 38, , whi i S. d i Si Ngx i ] .3

T T e
i ] ) 38, i S . i i 4

UL Sl e ISR RO TR AR R SO BARRT, 0, o1

side of th earin
vertl%allfy extcnc?s

ir?f %'predetermined length, is rotatably held at a part close to its upper
end. At this time, as will be described later, a load acting on each thread shaft 35 can be
supported by receiving the load from each bearing 34 to the top board member 25 by
means of the roller support frame 27 attached to lower portions of the thread shafts 35 via
theif corresponding nut members 36.

[0023]

On an upper side of the top board member 25. in the vicinity of each bearing 34,
there is installed a gear box 38, which is connected to a raising-lowering motor 37 such as
a servo motor, via a predetermined support member 39. .Furtherm.ore, to an output side
of the géar box 38, there is coupled via a coupling 40 an end of a protrusion portion of the
thread shaft 35 that protrudes to an upper side of the bearing 34.

[0024] »
Each nut member 36, which is threaded onto each thfeéd shaft 35, is attached to

an upper portion of each of the bearing housings 28a, 28b of the roller support frame 27



[ 0024] Each nut nenber 36, which is threaded onto each thread shaft
35, is attached to an upper portion of each of the bearing housings 28a,
28b of the roller support frame 27 1R2via a predeterm ned attachnent
menber 41. Thus, ball screw mechanisnms 33 as raising-lowering actuators are
formed, each of which is nmade of: the raising-lowering notor 37; the thread

shaft 35.rofatlonall riven throu t opefation of the r.aising-lowering
moror 374 R ey il harBe], | ApSalke S nEinat s 3

€ gear e nu it t hr ough
th tat.i.onal dri f th hread shafts 35 via th 38 i
accor datuena e HoPIR R AR RIS St Rt B PR a T RBESATTE of ¢ he

bal | ' h | . t.f 7 hal di t he bl anket
ol lor TR B RAE it 34 BFais el PRl e et ioer s 36, Wit h
th i si.ng/ | i f . th | | t. f 27 t bal |
rochani SHETBISVERE o B L0 B e ood Baiasbe P BeRPToler &F A e r ange
f i ght t ich the | t.end of f ' nf tial
sur t ace (P OEHERBRRE 4Pt PEpE ferlenatEa S By Artianeh kB Ye e
g f.th | at e. 14 hel.d th |.at ble 15 and t i nt '

(o get ” TG apdthione B hRinlegEne BN 175 Bl Pt mRREREPSCat whi ch
t he | t d of i ti-al f : t he bl ank |1
191 5 a 1% ok utpet Bawe ocinidien RGBS B KRGS 4 aon ¢ he
|ate tahle 15 and th intt t. 16 held th i nt taple 17.
Poss bt RS 3BT Mt AP ottt e ey fond b e

|1 t f 27, .t ' t ached d I t 43, whjch i
connect SAlT e RERFBA f plroksRbt: 1§25 Ph SN PHGHS 1F GATBPEE shaf

t sh in the fi f th I t 43, th t ft 30 of th
bl anket DFHT BRES aiHie the S T ST Mol SEBSEPEE DR T eoul t
th h t ti f [ tati | dri t 42, it | i bl t
ot at oy S pedpRETBEL ARERCT e PRt SR E P AR PR Onal
vel ocity_ via %ﬁe decglenator 43, 026] . Qﬁ shown in FIG. 6, in the
mount 1 P1akg taplsel 5 and {he printdnget Lo hedd pp thegyring tarzet table 1 Al 4,8AGNGNQSHINR 3t r ansf er
apparatus 18 of the present invention, a nultitude of ribs 44 are.
i nt er naMhychuihe Jeest endrofthe putgr ¢rgumderentia) surfacerfiihe blankst gollgsd 9 doe slight

functioning as a hed for )
distance beneath the surfaces of the plate 14 held on the plate table 15 and the print target

16 held on the print target table 17.
[0025]

To the external side of the bearing housing 28a of the roller support frame 27,
there 1s attached a decelerator 43, whi_ch is connected to a rotational drive motor 42. In
addition, to an output shaft (not shown in the figure) of the decelerator 43, the rotary shaft
30 of the blanket roller 19 held in the bearing housing 28a is coupled. As a result,
through the operation of the rotational drive motor 42, it is possible to rotationally drive
the blanket roller 19 at a predetermined rotational velomty via the decelerator 43.

[0026]

As shown in FIG. 6, in the mount 12 of the transfer apparatus for offset printing

used in the transfer apparatus 18 of the present invention, a multitude of ribs 44 are

internally attached in a grid pattern to the mount 12 in the portion functioning as a bed for



13 the transfer apparatus 18 of the present invention, nanely, in the
regi on corresponding to the installation sites of the colums 23a, 23b,
23c, and 23d of the frame 21 and the ihside area surrounded thereby. This
is toincrease the rigidity of the portion functioning as a bed. Therefore,
in the transfer apparatus 18 of the present invention, when the bl anket

roll er i s brought into.gontact from above w.th the plate 14 or the print
torger oo (Rt 3PEhus Fh O R AR o BoRy SAeih e iR PEns PB4 or i ng
transfer, from.the plate.14 to t nket r r.19.0or re-transfer. fromthe
bl anket BOPFAPAES Pis®hhut folumrs B 15 o 25 Ebeh8 hipeT it iBoSige

posi tional displ t between the bl anket.roller 19 held .in the frane 21
bod t he S BdaRE ey, oS e i ead 8 aibon FEioR futesiolioe 8 hol @ on
the print .t et.tabl 7 resultin omthe defornmation by deflection of

t he por E’leg'na?g‘?{gﬁof%ﬁ? ﬁ’ﬁ%?gsér frrgrat {g;1%fqhﬁﬁwe pa nﬁ?%é”qlepéh%g]é?keéppar at us
18 of th resent invention, even.if a.load fr t he contact pressure acts
downuar dPYRS 5PigyERi B <ohtich FR phee Bi i wabd ordfe iRt hge RVl at o Ta or
the print rget .table 17 hol di.ng.the_.print .targe 6 i arranged.in the
rount 1 Prle e Bied PRt e S e aLhr g EEtr oM B THGLE ChEss ur o
acts upwar dl n e installatio jtes of the colums 23a, 23b, 23c, and
23d of %{rgﬂg %Ori rﬁ'tfaﬁéfleﬁﬁ'ﬂﬁlttﬂigi.a“Fﬁdﬁl'}ﬁr 3% 5% priry t?rﬁ%taléagés of using the
transfer apparatus 18, .the plate table 15 hol ding the te.14 is sent to
the | nkipﬁé;g swecvsntz@’%ﬁaméh@f@eqeg@ﬁ clyieeR @efi@%t ’ioﬂﬂ Eé)ﬁ‘?lﬁ infhs dives
Furtherngre, throu t operatio of the raising-lowering nptors 37 of

t he bal {Eqsaegé]iﬁ W@@ﬂgﬁegﬁ%“ %ﬁ 3te F’Eg” o ?B‘Fntébrﬁﬁtr]%ﬁﬁ%t Ptk fargitesent

i nvention, e bjanket rol]er 19 is rajsed integrally with the rol]ler

suppor t t#@sﬁr%itms Qe alsPriepor Py e AsrEon phedorten Trtioping i 304958 t i on
at which the | owest enq§$f t he outgr ci rcunference of thg bl anket roller 19
is the pRewerRlhsHdbe tansferprarays e of Hie Ripisat Ineftioacpendf 2 {93d fiamathe 14 hel d
on the plate table 15 and tﬁf print target 1% hel d on the_ print_target

tabl e 1FONARt RIRISEreASHAM Rl 98 agiogien emwhich the platedrblg 1o heldingdda plate 14
and the print target table 17 holding the print target 16 are noved to

posi t i ordate h4er thedriat seged table Hhilding heprintareptelsnis arangedde themew 1dovi ng
direction of the |lowest end of the outer circunference of the bl anket

rol | er P9 ey 2dend Thom Aresctive fares ofithe cantpeftpaessereragts uprardy ep thy

re-transfer., | In this condition, the blanket roller 19 is rotated

t hr ough Rstdlagige sides Grihegolemas 23 A3h.P381 andrd3deot tha Hama 2] inthempuing bve ti ne,
the plate table 15 holding the plate 14 starts to nove at the velocity in
synchronP@%y with the peripheral velocity of the blanket roller 19 in
rotation. Wen the plate 14 held on the plate table 15 arrives beneath the
bl anket rol | edn thy casqef usingrihe transier apparatysil8, thentate tablenkScipiding yhaplets t he
roller support frame 27 through the operations of the raising-I|owering

not or s 3% ipsent Feth anking devass bandubisats tiaaplaterld tp dnkihgin aslyasesd t o be rotated
whi | e bei ng pressed against the plate 14 with a predetermn ned contact
pressure. Thefeghermoreikipugh theoperatiperyf the rdisike-loveymetmetarsd 7fafdhes balk | nked
plate 14 to the blanket roller 19. [002%4 After conpletion.of the

t r ansf erscrephaedianisre 3 3o fedransr ppparatng b af the presenthoveadinn, the blgnkétl y wi t h
the roller support frame 27 through the operation of the raising-Iowering
mot or s 3%llesflStihmidedlintegratly withetbé enlies suppd8 frama 2k to theeeblyovidsirave i of t he
outer circunferential surface of the blanket roller 19 is at a height

posi t i orblanketciolles] htopr madtoarativhedh the ki\wst@ldaﬁdheouthleciwpﬁc@swdfahe of the

print target 16 held on the print target table 17.
blanket roller 19 is the predetermined distance above the upper surfaces of the plate 14

held on the plate table 15 and the print target 16 held on the print target table 17. In this
condition, the plate table 15 holding the inked plate 14 and the print target table 17

holding the print target 16 are moved to positions that correspond to those on an upstream



[ 0029] After that, simlarly to the case of the transfer, the print
target table 17 holding the print target 16 starts to be noved, fromthe
sane direction as that for the plate tdble 15 at the tine of the transfer
at a velocity in synchronicity with the peripheral velocity of the bl anket
roller 19 that IS rotated t hrough the operation of the rotational drive

2? '; ?\r/eg% eneat hrﬁﬁqtnggi aorfgl%itllogvrgSt S‘h%tf ﬁ{% (%‘Il? are%lmer{: %?ifbet owered
| ntegr al e ol fhehife slqtuteg;olf#ﬁg%totttgcffm ahe AL AP operati ons of the

rai sing-lowering notors he ball screw nechanisns 33. Then, the 15

bl anket rol | e'inél éo%dft%&ta{h%%l%ltﬁue‘{r%llgreiﬂg r@tra&?‘ctﬁ%ug}gﬁ)e%%%arhgg F{Hent target

16 with the ernlned ressure ranst er fromthe
blanket pryi h ffset, n g.onto t he
ot taétgetﬁlgﬁgeﬁt%ef?% P e it Hhe pik@ioit 1 nptaieihe [r%ﬁn“s

b oore: BB GE VRN bRbh lttfthe b S50y § t/therbf R naihe

bl anket I er agal al'e tabl e
15 or t nt .t anggl, 48 arget.ta h the

oredet e ﬁe ot bnshE ot £ ROa PES PR P L e Real il M Cesur e
acts upwa h nk he | eft .and ght beari ng
housi ngs Eangettrﬁﬁer fe%tllse?wesrﬁ bni?%r alpo %}{ , er i Oltthr tnneﬁr otary

haf t 0 0 d th b ket divid | d,

't ached? @b@ e b S e g 05?7 oﬁlaeata‘tt' B fiskhunts 53d of

the f th I t h of th

LS”ﬁ%&ét%r'gé‘ae B e L T

h 3 t tt th

2t achmEFreSReE Caﬁtgctﬂtrsﬁ%k?eb? defHE B heionL o ol s MR BRM pr essur e
ti t I 1 di tl t tted f th t

shatte 3o BREGBER EradhShatie llealRet ol 1 or 16 to the correspondi ng bl

screw ?ISHS 33 via the correspondlng beari ng housi ngs 28a, 28b.

Accordrﬁ@ﬂ& is possible to suppress the anount of deformation of the

roller support frane 27 b he- react.i v forc t he contact. pressure that
hots.at the t fisr Sompiehing Felhe frandEn tedisnih s 4 bdfperBovidimon 0031)
The ball. scr a ns 33 to eactive force.to the contact

b essur dEEefT ST 1he ERT Reobgrtet 2 T Groush ﬁ@omrﬁlw thefeisge-laNETe 30 and
the bearin s 28a, 28b, ar dapted t be S pported by the

gat e- sh&d g" ggé’%éhe%ian SFFFé‘Y @FB}Faé“S“W?gnsotth%t tP% erﬂt‘:"eo‘t & t he contact

pressure.is jnput fr | anket. rol | er the bal |. screw nmechani sns
33 via tcrfeumtﬁrgwl 376 et h@elbb"ahaﬁg%ﬁl@ﬁ%t%&gonmc h5, deformation
such as de Iectlg the col umms 23 23b, 23c, and 23d of the franme 21°
that s urpﬁede{enpﬁg dlstance above the upper surface of the print target 16 held on the print

target table 17.
[0029]

After that, similarly to the case of the transfer, the print target table 17 holding the
print target 16 starts to be moved, from the same direction as that for the plate table 15 at
the time of the transfer, at a velocity in synchronicity with the peripheral velocity of the
blanket roller 19 that is rotated through the operation of the rotational drive motor 42.
When the print target 16 held on the print target table 17 arrives beneath the blanket roller
19, the blanket roller 19 is lowered integrally with the roller support frame 27 through the

operations of the raising-lowering motors 37 of the ball screw mechanisms 33. Then, the



16 ball screw nechanisns 33 is prevented. Accordingly, it is possible to
suppress the anount of deformation of the frame 21 itself. [0032]
Furthernore, as shown in FIG 6, in th& nmunt 12 of the offset printing
apparatus, the inside region surrounded by the installation sites of the
colums 23a, 23b, 23c, and 23d, the nultitude of ribs 44 are provided on

the int % zﬁ'&g I%H&f fif% r§ ﬁ 11etbQ?n rEDrEélE antls(? tﬂencrfn N tI 1t6sw1liI 91' dity.
FONE bos Herreesed rR i

Ther ef ore, efor Iron of the

mount 1 %gea}#etem? eﬁ%%gtag ESSQrCf O%ereg& % he g? B éral d pg3d

resul ti rom e reactive rce OﬂF‘I anount

of deforna e nt 12 tra tt.e h bIe 15, 17.

"The rai &M aﬂ%ﬁe& %1ﬁ33§9§3 lngpnﬂﬁﬁkBgPet fé@f ﬁ@ﬂf@ns 33 are provided
above ti&zi?p board nenber 25 of the frame 21. This allows the heat from
the rai srng- | owering notors 37 to be directly released to the atnosphere

bove. Ther ef ble t fofpation of the -
Frame 21 due. b tgfuhe hF rRRR ot ShERE R P IR T erhe] & g T over | ng
t 37. | f t 18
57 the Seebd bt s LEA% ag%ﬁsctﬁsﬁ%gls%tl‘&r@%m LR PR o
| f b te 14 t t t 16
with th epmr&@{lr%% 4t BE N P edete 17 ?Bﬁtb?a?%e cPing gpnt?%t'eoc?ss&?r n or
re-transfer i S possible to s

et or mdiTEHISF e KHBE ﬁawmre%?rmetsmpéva&ﬁ? P e R rqufaA < hEOBE e
e S Byt R LA 20 AN A (OULRL SuhOrt (5T 20 gnd the
D L YR L e TR AR AR T
Sl T S PP TV

linear movement guides 32. In addition, to each of the bearing housings 28a, 28b, the

nut member 36 .of the corresponding ball screw mechanism 33 as a raising-lowering

actuator is attached via the attachment member 41. Therefore, the reactive force to the

contact pressure acting on the blanket roller 19 is directly transmitted from the rotary

shafts 30 on both ends of the blanket roller 19 to the corresponding ball screw mechanisms

33 via the corresponding bearing housings 28a, 28b.  Accordingly, it is possible to

suppress the amount of deformation of the roller support frame 27 by the reactive force to

the contact pressure that acts at the time of transfer (reception) and re-transfer (print).

[0031]

The ball screw mechanisms 33 to which the reactive force to the contact pressure

is input from the blanket roller 19 via the rotary shafts 30 and the bearing housings 28a,

28b, are adapted to be supported by the gate-shaped frame 21. Therefore, when the

reactive force to the contact pressure is input from the blanket roller 19 to the ball screw

mechanisms 33 via the rotary shafts 30 and the bearing housings 28a, 28b, deformation

such as deflection of the columns 23a, 23b, 23c, and 23d of the frame 21 that support the



the plate 14 as well as between the bl anket roller 19 and the print target
16 resulting fromthe deformation of the nmechanical structure portion. As a
result, it is possible to suppress a Heonetrical displacenent of the print
pattern such as its shape, size, and position. This nmakes it possible to
performprinting with higher accuracy than conventionally. [0034]

The pre%@l‘l‘&crbx@‘fﬁ&hhﬂ@m'sg %ﬁllﬁlé e%&Br&ﬁ%ﬁﬁ%gﬁl JHlto i@p? el poi nt of

vi ew of suppressing a ormati o rane o0 the heat

ge”eratE%oQMxHQEﬁﬁﬁmﬁbﬁgfﬁ@ﬁﬁ%#ﬂﬂ1EBf0rS 37 of the ball screw nechanisns 33

as a drive source for raisi owering the blanket roller 19, it is
deS|rabk 2Eat t he rai sing- Iomerlng notors 37 be provided on the upper
surface"si of the top board menber 25 of the frame 21 to allow the heat

generated by lJll'r(l:'h r&]o?é ggsll Qxylf Pll@} 505 Qe mggnt lgtolﬁ‘he %?#Jr%tulgtelﬁggl%ﬁ% to the

at nosphere above. rers a’s POSSI & heat

- gener at %1l’l§(1d Jn u?‘rlollgd tl'r' nr%tzlllzl £§1t6%70f co 1l]mI nﬂa”%%%fc)n tdhe thermal
su t of ' “heat

def ormation o e anDUnt

gener at ggd,§¥e {'nﬁgn'grgrl[ ?1* rlll% 4403\9@ n% %eg%tn(ll:r%gl%eméls ulifrrgel 51de g}%lu%l [’éto ower i ng

not or s SCr E‘W anl S e arrange ot her

. . f f
E 88g5f nnlcpgasejﬂpﬁglﬁtgl ?‘ﬁgre TEd tlll‘é ﬁ’é&%l? %Ippé%gllreralrg%}laeo% et alt%frlg }° glot her

Loan ) e tiipins 19t el 3‘5%% %ﬁﬁﬁggﬁ%ﬁ% Pt %%fﬂiﬁiﬂl]ﬁf? BRBE 27 and
f ?inea'z%%“%ﬁ’ﬁ%eet s %Q%Ciafﬁ%%‘if&h@dl‘i%éﬁ‘t"%ﬁGgé%léfma“‘m S et paP PP e

21, a gate-s. a y be constructed by directly coupling the
sunnlt 6P tﬁlﬁﬁﬁ§§%uﬁﬁs 23a, 23b, 23c, and 23d with the top board

manb?r 25. 1 Oq"ﬁe l'aising-lowering motors 37 of the ball screw mechanisms 33 are provided
above the top board member 25 of the frame 21.  This ellows the heat from the
raising-lowering motors 37 to be directly released to the atmosphere above. Therefore, it
is possible to suppress the thermal deformation of the frame 21 due to the influence of the
heat generated by the raising-lowering motors 37.
[0033]

Therefore, according to the transfer apparatus 18 of the offset printing apparatus
of the present invention, when the blanket roller 19 is pressed from above against the plate
14 or the print target 16 with the predetermined contact pressure to perform transfer
(reception) or re-transfer (print), it is possible to suppress to a minimum the deformation
of the mechanical structure portion other than the blanket roller 19 such as the frame 21
and the roller support frame 27, and the deformation of the mechanical structure portion
due to the heat generated by the raising-lowering motors 37 for raising/lowering the
blanket roller 19.

Namely, when transfer or re-transfer by the blanket roller 19is performed it is

possible to suppress a relative, positional displacement between the blanket roller 19 and



So long as the plate 14 and the print target 16 are novabl e beneath the

bl anket roller 19, the present invention may be applied to an offset
printing apparatus in which the platell4 and the print target 16 are held
on a common noving table that is novable along the guide rails 13. [0038]
In the case of inproving the volune efficiency, the follomﬁng construction
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p05|t|oE§:§@e fixed as descri bed above. Furthernore, the offset printing

appar at the present invention may be applied to perform ng printing on
any print target 16 qther .than trate. [l.ndustr] le ility]
[0039] gfﬁf‘rﬁaessﬁ SREROT PR 5 Bt iR, iy SRR AT vt oy

of f set prlntln

structur ?P&F?Sg%‘ﬁa il SetoR AR Rghe ?éic’il bigiiq g {F%rae%gee:ﬁ%raﬁ Higﬂﬁ%ﬂﬁ&ca'

f t t
hot o1 nTEaRg -Eéﬁwﬁ’rmr'aﬁ%%sreifn?é‘tﬁs%gfa%%&ﬁé%é?rm s fﬁ‘a%g%féu%%af%f he bl anket
roller, and apabl e

convent i %}FIIE B erfnlgetgﬁ Llaﬁg‘% ﬁ?fflgRgf%%legghé@% earpgﬁxgﬁl@&%giig s 5788

provided on the upper surface side of the top board member 25 of the frame 21 to allow
the heat generated by the. raising-lowering motors 37 to be directly released to the
atmosphere above. However, if there is a slight possibility that the heat generated by the
raising-lowering motors 37 has an influence on the thermal deformation of the frame 21
such as the case where the amount of heat generated by the raising-lowering motors 37 is
small, the raising-lowering motors 37 of the ball screw mechanisms 33 may be arranged at
sites other than on the upper surface of the top board member 25 of the frame 21.

[0035]

As raising-lowering actuators, any type of actuators other than the ball screw
mechanisms 33 may be used so long as they can be coupled to the bearing housings 28a,
28b of the roller support frame 27 and can raise/lower the blanket roller 19 infegrally with
the roller support frame 27 in a predetermined height range.

[0036]

As for the frame 21, a gate-shaped frame 21 may be constructed by directly
coupling the summit portions of the columns 23a, 23b, 23¢, and 23d with the top board
member 25. |

[0037]



12 rmunt 13: guide rail (guide) 19 14: plate 15: plate table (noving
table) 16: print target 17: pr| nt target table (noving table) 19: bl anket
roller 21: frane

So long as the plate 14 and the print target 16 are movable beneath the blanket
roller 19, the present invention may be applied to an offset printing apparatus in which the
plate 14 and the print target 16 are held on a common moving table that is movable along
‘the guide rails 13.

[0038]

In the case of improving the volume efficiency, the following construction may
be adopted. A plate 14 and a print target 16 are fixedly lined up on the mount. On both
sides of the plate 14 and the print target 16, guide rails are provided along the direction in
which the plate 14 and the print target 16 are lined up on the mount. A carriage is
attached travelably to the guide rails. To the carriage, the lower ends of the columns 23a,
23b, 23¢, and 23d in the transfer apparatus 18 of the present invention are attached. Then,
the frame 21 raisably/lowerably holding the blanket roller 19 is moved with respect to the
plate 14 and print target 16 whose positions are fixed as described above. Fuﬂheﬁnore,
the offset printing apparatus of the present invention may be applied to performing
printing on any print target 16 other than a substrate.

[Industrial Applicability]
[0039]

The present invention provides a transfer apparatus for offset printing capable of
suppressing the deformation of the mechanical structure portion at the time of roller
pressurization by the blanket roller, capable of increasing the geometrical repeatability of
the print pattern to be printed from the plate to the print target via the blanket roller, and
capable of performing printing with higher accuracy than conventionally.

[Description of Reference Numerals]
[0040]
12: mount

13: guide rail (guide)



22a, 22b: gate-shaped franme nmenber 23a, 23b, 23c, 23d: columm 27: roller
support frane 28a, 28b: bearing housing 30: rotary shaft 31: bearing 32
| i near novenent gui de 33: ball screw Hechani sm (raising-1owering actuator)
35: thread shaft 36: nut nenber : '

14: plate

15: plate table (moving table)

16: print target

17: prinlt target table (moving table)
19: blanket roller —
21: frame

22a, 22b: gate;shaped frame member
23a, 23b, 23c¢, 23d: column

27: roller support frame

28a, 28b: bearing housing

30: rotary shaft

31: bearing

32 linear movement guide

33: ball screw mechanism (raising-lowering actuator)
35: thread shaft

36: nut member

37: raising-lowering motor

. 38: gear box



37: .raising-lowering notor 38: gear box 20 CLAIMS: 1. ‘A transfer apparatus
for offset printing, conprising a construction in which: a

gat e-shaped frane is provided so as t20 cross over a commopn noving table or
separate noving tables, for holding a plate and a print target, which
“travel along guides provided on a nount, the gate-shaped franme bei ng nade
by inte coupling top ends of colums vertically extending a
predeterm ned ‘di stance; a blanket roller, which is rotationally drivably
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roller support.frane b of the raisin ri ng actuator
R Ble print target he%l on the common moving ta gle e separate moging ta%les toa

Q)

lowered position at which the lowest end is beneath the surface level of the plate and the
print target; and the blanket roller is made capable of being pressed from above against
surfaces of the plate and the print target held.on the common moving table or the separate

moving tables.

2. The transfer apparatus for offset printing according to Claim 1, wherein

both ends of the blanket. roller, which extends in a left-right direction orthogonal
to a longitudinal direction of the guides provided on the mount, are rotatably held in left
and right bearing housings of a roller support frame; and the left and right bearing
housings of the roller support frame are raisably/lowerably attached to the gate-shaped
frame via vertical linear movement guides, and the raising-lowering actuator is attached to
each of the left and right beari_ng housings of the ;‘oller support frame, to thefeby allow the
-bl"a'nket'roller tb be raised/lowered together with the roller support frame by use of the

raising-lowering actuators.



21 3.The transfer apparatus for offset printing according to Caim 2,
wherein the raising-lowering actuators conprise two ball screw
mechani snms each of which conprises: a2drive notor exposed to an upper
portion of the gate-shaped frane; a vertical thread shaft coupled to the
drive notor via a gear box; and a nut nenber threaded to the thread shaft,
and wherein the nut nenbers of the ball screw nechani sns are attached
individually to the left and right bearing housings of the roller support

frame. 3. The transfer apparatus for offset printing according to Claim 2, wherein

the raising-lowering actuators comprise two ball screw mechanisms each of
which comprises: a drive motor exposed to an upper portion of the gate-shaped frame; a
vertical thread shaft coupled to the drive motor— via a gear box; and a nut member .threéded
to the thread shaft, and wherein the nut members of the ball screw mechanisms are

attached individually to the left and right bearing housings of the roller support frame.



