; e3ef P9c44546X$7868TPOGUE CUTTI NG CARRI AGE FOR SHEET CUTTI NG AND SHEET
CUTTER USING SAME * 1 /~1.1 /~1.~ BACKGROUND OF THE | NVENTI ON Field of the
Invalwm WMMMHMMe 2003 This invention relates to a cutting carriage for
she ed in a copier, a facsimle machine, 5 a pgiJury 2003t he
i ke, andwmabso relates to a sheet cutter lusing such a carriage. Related Art
One exanpl e of conventional sheet cutters, nounted on a recordi ng apparatus

such as a copier, akerfs 'dAhﬁfA@nﬁo@shﬁﬁﬁlcmdewlsﬂEml s a so-called
rotar e utter as discl osed ggrﬁgpgggﬁ 'l ent Exam ned Publication No.
ﬂWﬁ“ﬁH@ﬂﬁmmm ich two bl ades, h th corresponding to a cutting
W vi ded, and one of the two blades is rotated, and i s brought
15 i nteress-contact with the other blade in intersecting relation

t her et o, Fheéﬁ'ﬁgﬁ#ﬁﬁhpqﬁaqﬁ&?% r conventional sheet cutter is a so

called Guill ype sheet cutter "as disclosed in Japanese Utility Mdel

Exam ned Publ i cat 'ﬂ%l‘é{’ 0P8 1P ]ﬁx@‘hdrp whi ch two bl ades, having a width

corresponding to a cutting w dt are provi ded, and one of the two bl ades
is moved vertically (upward ;3R@ndQWiadatANGd S EOUOHg [ SO S d&li ng
contact with the other blade, thereby cutting a sheet. These cutters

have an advafageHdedl dltithfeeised k& HNSRAGS, -a 2fa@§lﬂni3§e G cri e gl y
since there are used the two blades having the width corresponding to the

cutting wpdt la pHiesercuid ethe Nake armil\wrage Ideds tthe cudhieeng speed i s

hi gh since there are used the two 5 bl ades having the w dth correspondi ng
to the cutti rmgbhiedt s ingveeah a l@mbtiedees. are large in size, and therefore
t here has been encountered a problemthat a load required for driving the
bl ade is | arge. URedrtese Mt cunst ances, there has been 10 proposed a sheet

cutter of the bl ade noving-type as
One example of conventional sheet cutters,

mounted on a recording apparatus such as a copier, a

10 printer and a facsimile machine, is a so-called rotary-
type cutter as disclosed in Japanese Patent Examined
Publication No. 50-24466, in which two blades, having a
width corresponding to a cutting width, are provided,
and one of the two blades is rotated, and is brought

15 into press-contact with the other blade in intersecting
relation thereto, thereby cutting a sheet.

Another conventional sheet cutter is a so-
called Guillotine-type sheet cutter as disclosed in
Japanese Utility Model Examined Publication No. 58-

20 37594, in which two blades, having a width corresponding
to a cutting width, are provided, and one of the two
blades is moved vertically (upward and downward), and is
brought into sliding contact with the other blade,
thereby cutting a sheet.

25 These cutters have an advantage that the sheet



di scl osed in Japanese Uility Mdel Unexam ned Publication Nos. 4-128195
and 3-88688, in which a circular blade or a knife edge blade is noved in
sliding contact with a stationary bl ade, having a substantially 15 strai ght
cutting edge extending in a direction of a cutting width q Rloa
‘thereby cutting the sheet. In this shegt cutter of the blade noving-type,
the blade itself is noved, and the siz& of the noving blade is not limted

S L A e e e T

advant age 0 eq r-drrving , 1S snalTer as

conpar ed wﬁgbia&ethgaaiaéquesﬁ egg?agﬁ%ebﬁaetﬁgtéﬁxfixge?ﬁgﬁgrade

Quillotine-type cutters. Therefor sheet cutter o

noving-type i s advantpgg@UéuttetfahatdCanhsgbarkbaget tRati tRE!I f can be
formed into a small size. Japanese Patent Unexam ned Publication Nos. 7

52085, 7-244B2in§- 38468515 2h2§R798n88dtBebd /8% aifled apRECERO Ui ity Model
Unexam ned Publication No. 1 - 3 18 June 2003 149286 di scl ose a sheet

cutter f bhaddsanevihyi thet wpathncvbreBpondirqdeof theéi agtaingati onary

bl ade, a pair of circular blades are conbined together in press-contact

w th each wideh, aHdwébherpatheobladesuhne bhadesimrsizepoaed in a cutting

direction, thereby cutting a sheet by the press-contacted portions of the

two circul thebefdee. therehhgssheen encoentefedha pradiemothay aype,

there.is no need to provide a stationary blade having a | ength

corr espondiaadt segnéredt fpngdriving the bhadef b8elandehi s construction is

advant ageous in that_the size of the sheet cutter can be further reduced.

The above sheet cutt®RABF the SLEAEMABINGGStyHReEEBE BESR snal |l er size,

and therefore it i.s adyvantageous to_ipcorporate this type of sheet cutter
RUERPRCOTshER Blads %

in 15 oPFPRRSed: 3nEPPSH FRets cBPRYERI-5YPEc&Pni | e machi ne
d i whigh,i ired b - L design. | h
bl ade- movi Ruer ) Baednins SBRERE PEEATEY cuBaBP ReRR I TS The (Vpe of
sheet cuttgy20-U5i00 RoStahL9981YsPLA4C308ERE, L YROWREcRhget cutter having
roP g?age » b?e [ t?ing !

a pair of ary S nova nN"a cu
circular blade or a knife edge blade is moved in sliding
contact with a stationary blade, having a substantially
15 straight cutting edge extending in a direction of a
cutting width of a sheet, thereby cutting the sheet.

In this sheet cutter of the blade moving-type,
the blade itself is moved, and the size of the moving
blade is not limited by the cutting width, and can be

20 small, and therefore there is an advantage that a load,
required for driving the blade, is smaller as compared
with the load required in the above rotary-type and
Guillotine-type cutters. Therefore, the sheet cutter of
the blade moving-type is advantageous in that the sheet

25 cutter itself can be formed into a small size.

Japanese Patent Unexamined Publication Nos. 7-
52085, 7-24782, 5-177585, 2-250793 and 8-57797 and

Japanese Utility Model Unexamined Publication No. 1-



direction, there is needed a carriage which supports the blade, and is
npvable in a cutting direction. In connection with a bl ade novi ng-type
sheet 25 cutter using a stationary bl ade, Japanese Patent Unexam ned
Publ i cati on No. 7-124892 discloses a carriage having a benggg gg&ﬁﬁpisn1
‘rotatably supporting a circular blade frotary bl ade). - % une 2003
This publication also discloses a carriage in Wich a roller is provided

coaxially yigigd "EidOlGdy & ket atdride &PILIE bBadd MWMGPLnd Dt poeont act

with the stationary blade to thereby forcibly rotate the rotary 5 bl ade.

The inventpd wiidheinsesdtiof NYSMMd 0 dest sdndipdbid@se gupdindoearri ages
- incorporating the rotary bl ade, and has found a problemthat positional

accuracy ofipé€Tafi Bladss | o¥eresmbindd Ctepsese Detyesss acanialer 10 rai l
(guide track menber) and the carriage during the cutting operation. Mre
speci fi cal¥yth begchisetlvér o awd ytisergbdigapf orictebianskadeas defecti ve cut
portion is produced, and the bl ade deviates froma straight |ine al ong

whi ch tShe fMéveditin ny ¢ettingpedbféction, therebhy cwweingeatsireatdoy acy or
preci sion. SUMARY OF THE I NVENTION Wth the above problens in view, it is
an obj ect Htretpressreentaored cPproione @f cthe | Hio cat¥eulrr Jdplades sheet
cutting which reduces defective cutting due to a clearance of the carriage,
and can effect straifhtthistsheehofetRsief vEng . Plade BevHhg ckYPRf t he
invention is to provide a ,sheet cui{er suited for such a carriage. 25 The

i nvent or Q?h?ﬁ%' RRneed EAPEAVIAR 2t SRR ERRIFIR{ ABALRRI Rh prevent s
the lomerl{@ké%h corresponding to the cutting width, and therefore

10 this construction is advantageous in that the size of
the sheet cutter can be further reduced.

The above sheet cutter of the blade moving-
type can be of a smaller size, and therefore it is
advantageous to incorporate this type of sheet cutter in

15 an office automation machine, such as a copier, a
facsimile machine and a printer, which is required to
have a space-saving design.

In such a blade-moving type sheet cutter,
regardless of whether it is the type of sheet cutter

20 using a stationary blade or the type of sheet cutter
having a pair of rotary blades movable in a cutting
direction, there is needed a carriage which supports the
blade, and is movable in a cutting direction.

In connection with a blade moving-type sheet

25 cutter using a stationary blade, Japanese Patent
Unexamined Publication No. 7-124892 discloses a carriage
having a bearing mechanism rotatably supporting a

circular blade (rotary blade).



cutting precision due to a clearance between a carriage 18 June 2003 - 5
and a guide track nenber. The invention nade by the inventor is not
directed to the type of carriage having no menber rotated in contact with a
gui de track nenber as in a 5 conventional construction, Oﬁipﬁpng' ed to
‘the type of carriage having a driven_rgptary nenber (e. g er)"helfd in
contact with one side of a guide track nenber for rotating a rotary bl ade.

The inventor has foufpg _bib@ae%ﬁlaps@r&&éw@ega@ &8 1854 | yn €nhanced
by a ZO construction in ich a pair of opposed driven rotary nenbers are

hel d respeghidel & ﬁgmé\ﬁtlebyﬁcwﬁd&mdcésmﬁgysmmcaseof:o@agyu de track
- menber, and the pair of driven rotary nenbers are rotated in accordance

with the npyedentand thearolhge bs obgohdiet ginte domexctewbek.tdé Accordi ng
to one aspect of the present invention, there is provided a cutting

carri age fstatbemaryubiade todaphereby Dergibhedrdotate gtheerotack nenber
extending in a direction of a cutting width, the carriage conprising: 20 a
pair of5 rdvkadebl ades for cutting a sheet; and a pair of opposed driven
rotary nmenbers held respectively agai nst obverse and reverse surfaces of
the guide track menbBhe imeepbe¥ of theveresentrinvembbes DEsbeing rotated
in accordance with the novenent of the carriage along the guide track
menber. Préfeiiedythesecrbiirg %?’éﬂhﬁg%srb‘ﬂ%‘?%o’@t%‘h% F}E)?a’t”?’b’?lribf one of

the t d 1 003 - 6, Pref bl th 1
b ade s ObTeder RS IndROPaHad 2 DEAP L IR oP0R henet tL i PSR At o che

cach 5 ot 18 téle Frief it ahgreted t%dgﬁsﬁg%he' PP comect ed
coaxT g v L9 NPGRRIE OLak NERED] Yo ERDSE 20 [ 5505801 YEL Yengnd the pair

rotary Jare ro respective iven rotary
nenbers “hSHtEfﬁ ggérg{lgﬁlven rotary nenbers are 10 rotated. According to
anot her aspect o e Tnvention, there is provided a sheet cutter

conpri si ng: More specifically, because of a very small gap
or clearance, a defective cut portion is produced, and
the blade deviates from a straight line along which the

15 cutting is to be effected, thereby lowering the accuracy

or precision.

SUMMARY OF THE INVENTION
With the above problems in view, it is an
object of this invention to provide a cutting carriage
20 for sheet cutting which reduces defective cutting due to
a clearance of the carriage, and can effect straight
cutting more positively.
Another object of the invention is to provide
a sheet cutter suited for such a carriage.
25 The inventor of the present invention has
studied a construction which prevents the lowering of

cutting precision due to a clearance between a carriage



a guide track nenber having a flat surface portion extending in a direction
of-a cutting width; a carriage conprising (i) a pair of rotary blades for
cutting a sheet; and (ii) a pair of opposed driven.rotary nenbers held
respectively against obverse and reverse surfaces of the gqid@ trg@@
menber, the pair of driven rotary nenbers being rotated in 5% Lo/ 3 20
with the novenent of the carriage atohg-the guide track nmenber; and noving
“means for noving the carriage. Preferably, the obverse surface of the guide
track nenwed cgwide atrackumémberfor supporting the 25 sheet thereon, and
al so serves as a travel surface for one of the pair of driven rotary
nmenbers, and the shBke iaveetiopanagenbyhehe| brventerces pbPti on of the
gui de track nmenber and the one driven rotary menber durjng the 18 June
2003 novakEREted tRetharFYRYeCt Frareiagt yhaYhea nbRi Ag™ReANs is provided on
t he reverse siqg of the guide,track nenber. BRI EF DESCRI PTI ON OF THE
DRAW NGS 5°ka §ed 130 contdet Wik WR nguidey ¥?&% REFbEL A5t LR @heet cutting

2 ect oraP Y PRE PERL CEREHENTERR A o Pk 1 PaREEd e FROLRe T Pu © S
se . el | i

nbod nerdt oreFhEaGE haPPRg &LaEioEh, EULLLPIREGEM 8961 D BTRERTT | et veen

driven @iy TRNBGHPaBRC BhA6Ne b 2dE ot Nat G 84! LRGN LReiBEET age T or

sheet cutting; and Fig. 4 1s a view show ng e sheet cutter of the present

I nvent i ongo PERGEA ETh PN ChodalEy PRESEEREDIEABHN, Mrbds 8 ebuhle NoSt

i nportant features of the 20 present invention is that a pair of opposed
driven that the cutting precision can be greatly enhanced by a

10 construction in which a pair of opposed driven rotary
members are held respectively against obverse and
reverse surfaces of a guide track member, and the pair
of driven rotary members are rotated in accordance with
the movement of a carriage along the guide track member.

15 According to one aspect of the present
invention, there is provided a cutting carriage for
sheet cutting adapted to be guided by a guide track
member extending in a direction of a cutting width, the
carriage comprising:

20 a pair of rotary blades for cutting a sheet;
and

a pair of opposed driven rotary members held
respectively against obverse and reverse surfaces of the
guide track member, the pair of driven rotary members

25 being rotated in accordance with the movement of the
carriage along the guide track member.

Preferably, each rotary blade is rotated by the

rotation of one of the two driven rotary members.



rotary nenbers are held respectively agai nst obverse and reverse surfaces
of. a guide track nenber, the pair of driven rotary nenbers being noved in
accordance with the novenent of a carriage along the guide track nenber. 25
The guide track menber is thus held between the pair of drigelnﬁpﬁégg
menbers, and therefore the _ g _ 18 June 2003 carriage can be gurded or
moved al ong the guide track menber witfhout shaking. The pair of driven

rotary nenbers are essed ainst the guide track nmenber so that they

respectively 5 recei ﬁ%ﬁﬁﬁ%&w1éhﬁci8$44¥nﬂquﬁ]¥§cﬁﬁﬂﬂﬁ%$%ﬁé%% cont act .

Because of bal ance. ef fect, an unnecessary, force does not act on the
i fipLl

carriage, 55 thHt T FAAILRRY SFNRRR L% %ndigre%withi on | oss. The

driven rotary nenbers. g€ tegd | acego nce with the novenment of the
carriage, and therefore tﬁ%g%gveg%%Ppégrtﬁg %ggriage is less retarded as

e, Lhe Tovement OF the cdr | et ar d
compared uidih SR |AE hO0RSh YR AN- deh il e Alrdagn morber s

gui ded only t g contact,” an t the carriage can be

smoot hky e o5 PHSRIAPshaldle did Yol AL MELF YRIdGes an O ring

or a rpl!er mhich is made of_an el astic naterlal _ I n order
to positi iy qinddie K108 ddany ipdn rdi Q{ﬁ/i\;@ﬂ%t Zotdx} pressed
at a por

agai nst the guide track to be elastically deforned tion thereof
cor r espondienens Nated et Iy 1 Qe (e pafr I Ot TISY LKL a e rotary

bl ade may be provi ded i ndependently of the driven rotary nmenber supported
on the camdtagéd hmspeartiveleihhahefpdire afasi WAt ecctadhy st ati onary

bl ade, extending in a direction of the cutting width, and the rotary bl ade
are pressa@emhans wheati e @aiacto fividr veac lrattdryr nembsers amait t he sheet and
the case where a pair of rotary blades, nounted on 18 June 2003 _ g _ the
carri e, Tt@tA\ed so as to cut the sheet by a

According to another aspect of the invention,
there is provided a sheet cutter comprising:

a guide track member having a flat surface
portion extending in a direction of a cutting width;

a carriage comprising (i) a pair of rotary
blades for cutting a sheet; and (ii) a pair of opposed
driven .rotary members held respectively against obverse
and reverse surfaces of the guide track member, the pair
of driven rotary members being rotated in accordance

20 with the movement of the carriage along the guide track
member; and

moving means for moving the carriage.

Preferably, the obverse surface of the guide
track member serves as a surface for supporting the

25 sheet thereon, and also serves as a travel surface for
one of the pair of driven rotary members, and the sheet
is held between the flat surface portion of the guide

track member and the one driven rotary member during the



poi nt of press-contact between the pair of rotary blades, it is preferred
that the rotary blade be forcibly rotated so as to draw in the sheet in
accord 5 ance with the novenent of the carriage. To achieve this, as shown

in Fig. 1, the type of carriage having the pair of novabl des
‘can have a construction in which rot ari bl ades 3a and 3b :Irsfag%ﬁéz?lcgje%

coaxially with driven rotary nenbers 2a and 2b, 10 respectively, and the

rotary bIﬁﬂgéeﬁgn@ngaSBBg&Eaggiﬁég[y rotated respectively by the driven
a en

rotary nenbers an driven rotary nenbers 2a and 2b are
I

rotated. In Fig. 1, ﬁreyggsb%gt tﬁguhgeihgaﬁgaﬂgnbsrbréyiéeaspneld bet ween
 the pair of driven rotary nenbers 2a and 2Zb, and the guide rail 6 has a

flat top ptRéer8@ets8NsPdb0bfSHRBOGLIAE tRE&cRNREMbEREr eon. I n the case
where a stationary blade, extend ing in a direction of the cutting w dth,

and a rotary 20 bl ade, nounted on a carriage, are pressed into sliding
contact with each other so as to cut a sheet, the rotary bl ade 3a can be
provi ded cBRXEERI DESOGRIRTION OFi YHE DRAWINGSEnber 2a so that the rotary

bl ade 3a can be forcibly rotated by the rotation of the driven rotary 25
menber Ra, as shown FhgFi A 2s anviéwsshawéngwat butespgctarpiasbe pair of
driven rotary nenbers constituting the basic elenents of the present

i nventi on, fonesheetenurbingyaneapdingbteanne preferredjemboddognbe provi ded
on the reverse surface of the guide rail 6 in opposed relation to the
driven rot @fythenBEpseRt LRVERELQRéet cutter shown in Fig. 2, the
stationary blade 4 is fixedly secured to ihe,u surface_of the guide

. ] per.5
rail 6. The guide rafit96 dBnlBe@ofeShifnal Biherr hekPBnatREE Lin€erves al so

as a statign rg bbade 4A ~s shown in Figs. 1 and 2, the rotary blade is
provi ded cBaXi al'l idit BArhe associated driven rotary

10 Fig. 2 is a view showing a cutting carriage
for sheet cutting according to another embodiment of the
invention;

Fig. 3 is a view showing the relation between
driven rotary members and rotary blades in the cutting

15 carriage for sheet cutting; and

Fig. 4 is a view showing the sheet cutter of

the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
One of the most important features of the

20 present invention is that a pair of opposed driven
rotary members are held respectively against obverse and
reverse surfaces of a guide track member, the pair of
driven rotary members being moved in accordance with the
movement of a carriage along the guide track member.

25 The guide track member is thus held between

the pair of driven rotary members, and therefore the



10 nenber, and with this arrangenent the rotary blade is guided directly by
the guide track nenber, so that the accuracy of the position of the rotary
bl ade can be enhanced. In a preferred construction of the invention, 15 a
pair of rotary blades are provided as shown in Fig. 1. Ingg H§r205§|on
"using a stationary blade as shown in_Fgg. 2,, an angul ar anenent
applied to the carriage by a cutting reaction force for a rotary blade
provi ded okaPPEagé dea®fbé hgudibdleot radked wléﬁ@ttﬁée?ﬂpd@h@ﬁécpf 20 the
carriage is retarded On the other hand, in the construction using the pair
of rotary rhbmses, wifﬁb@utéhmglm@actron forces cancel each other by the pair
of rotary blades, so that the carriage can nove snoothly, which is
desirable. 25 In theTkensaincdf odrivenhtotatypengaberofaretprysbbddes are
used, and are forcibly rotated, there is another advantage that the pair of
rotary bl cagsipssi the ejyide abrack themlséeeso vhbisat culiey ngespecsireely 18
June 2003 - 11 Fig. 3 shows one exanple of an arrangement of the rotary
bl ades 5andr?¢1%l‘d¢|wtb@%r§°ﬁ%%e¥%smhthm\g afeom upvb? tREESH-t he carri age
body 1 shown in Fig. 1. In Fi , the rotary blade 3b and the driven 5
rotary nenb@rtapt. \/\h?%‘l’na%% %go%rﬁ%%la%‘ﬁet?r%f?%yer%’é %ﬁ‘%c%?s%ﬁé gur de rail
6, are indLcated,by solid |ines, and the, driven rotary nenber
di sposed p%?ﬁf?e?ogﬁ 27k ﬁ??e%?|5%e ?a¥¥b$%$'oT° ﬁ%aEaP??aﬁ%r¥hﬂg%ated by
an arrow. The rotary. ?hade Ba}gng drrgen rotary nmenber 10 2a, provided
on the obv%$%em%Y% brthePlrvet THF P21 ndi cated by broken lines. As
shown in Fig. 3, | a i ange angle 8, so
9%558 d@%&’\égn cgt%gy Rembe AL ngac%oéa{_%? A

that the two rotary a an are1rn co each other 15

SubSt | alyofhaRDE PELA' tnd¥hlyifilRe 26F 20RETERLrs dodr cggacont act for cc,

resisting the cutting reaction torces,, 1S easl ne In the present

i nventi on, tﬁ@ﬁeﬁéﬁéefﬁédm69§méﬂta@ﬁ'€h§ ééer@gé01§ Pedl€0reesraed In the
exanpl e shown in Fig. 3, the axis of rotation of the driven rotary nenber

2a (for hohgli pampaLe8dNRELh &NcbNCeRDYGRSE &bAStLhctén JhORhiéhlab is
inclined at an angle 8, so that the driven rotary nenber 2a is al so

arranged adrifvénemembangie Guiddd Nenkyythooeghfslbéisgocontaen, rotary
menbers is inclined at the toe-in angle 8, and the sheet is held
and as a result the carriage can be smoothly moved.

15 Preferably, the driven rotary member comprises
an O-ring or a roller which is made of an elastic
materigl such as rubber. In order to positively guide
the carriage, the driven rotary member is pressed
against the guide track to be elastically deformed at a

20 portion thereof corresponding to not less than 10
degrees of the circumference.

A rotary blade may be provided independently
of the driven rotary member supported on the carriage.
However, in either of the case where a

25 stationary blade, extending in a direction of the

cutting width, and the rotary blade are pressed into

sliding contact with each other so as to cut the sheet

and the case where a pair of rotary blades, mounted on



between this inclined driven rotary nenber and the guide track nenber
(guide rail). 18 June 2003 - 12 Wth this construction, a force, acting
in a direction indicated by arrowf in Fig. 3, can be inparted to the sheet
hel d by the driven rotary nenber 2a. This force f acts in1%ﬁ§uﬂ%Q@@é(HlOf
“discharge of 5 the sheet, so that a tqﬂsion is applied to the sheet,

t hereby enhancing the cutting precisioh.”In this case, preferably, a supply
side of t h j 0SjLlV € i ns ed rollers (not
shown) or hf’héz "I%Jif]{?:ei;%%’ F’ér’t'é% elrgéél%?@, éjheggg%ﬁpré% rﬁge&%eér)%t%fyéjrrenbers 2a and

2b have dinggﬁg@rgf %%?g&&q@g@g%e{‘ﬁéﬁﬂi%%%%rs&ftmafge pair of rotary

bl ades cam rotate ferent periphera respectively. Wth the

use of thepiyded OtHE yiéﬂ@?@ﬁef@é&tim lhatrdtiery asnesd ie different
peri pheral speeds, the effect of stroking the paper 'sheet is enhanced, so

that the cfbf¢NglPfrdétetddpes SHeed @odw bin Cetid | SeSttisrnmeddty- It is
possible to provide a sheet cutter 20 incorporating the above carri age.

More specidnealwith pties aicweyentisos htven ¢arfigge. 1 and 2, the sheet cutter
conprises the guide rail (guide track nenber) 6, extending in the direction
of the cutting w dt Mo tdechdrowetihs f i @geshawd ivoVFing. neansh@5tyme novi ng
the carriage in the cutting direction. In this case, the obverse side or
surface ofof hea¥ribagelaeinpyritherpdinfof movabbe rotaky nebddes ccarerves as a
surface for supporting the sheet thereon, - 13 18 June 2003 - and al so
serves as RAY® s ForgEruckionripfehieh veotary pladeshdd ard M areesult of

novenment of the carriage, the sheet is held between the flat plate portion
5 and the HF?V%?Pqoﬁ%??l%%HﬁéVlé%qd%ﬁﬁe?sr?FﬁF%V@QWQRF?r%ﬁn?ﬁﬁr@Pdisplaced

durt gt e gubLLED, ober Al o, Shefebi, ALPLER( 00 Lhe G LD prectsion from
th hegt i t i th . 10, bet tit t b f

o5 e ShopL LSy TPL SHhoSd LOLUOR, B 0RO RS ER consL L yent members o

track menber as.she .ax’rll&‘ b %hdn hﬁ‘&.&fﬂf%ﬁ”;g%%%fyrmerﬂﬁgyér?&’ R4 guiding

the sheet Tnto positio en ‘exchangi ng e are reduced, and this is
desirabl e. y Nyt di sodpe&@se, in order that the nmoving neans will not
interfere wmth the sheet, it is preferred that the noving neans be provided

on the reverse side ph #i\g. Oy de 46fek FRIDC(quiNECidck aiaApber Of {he
g neans include a screw 10 (Fig. 1), a wre 12 (Fig. 2) pulled under
20 teng onisrmébe betwesy theepaipnof adtivegetdtabyai@hbers 2a and
2b, and the guide rail 6 has a flat top plate portion 5
for supporting the sheet thereon.
In the case where a stationary blade, extend-
ing in a direction of the cutting width, and a rotary
20 blade, mounted on a carriage, are pressed into sliding
contact with each other so as to cut a sheet, the rotary
blade 3a can be provided coaxially with the driven
rotary member 2a so that the rotary blade 3a can be
forcibly rotated by the rotation of the driven rotary
25 member 2a, as shown in Fig. 2.
In this case, with respect to the pair of
driven rotary members constituting the basic elements of

the present invention, the driven rotary member 2b can



A preferred enbodi nent of the present inven tion wll now be described in
detail with reference to the drawings. 25 Fig. 1 is a view showing a
carriage portion of a sheet cutter incorporating a carriage of the present
invention, and Fig. 1A shows the appearance, and Fig. 1B 1é§uae%@%
‘crss..sectional sh g. ,~A_ Fig. ~ sh yjgew taken alng une zpp3 eet cutter
ws an overall con the line A A of The cuttz strutln f the ~dY~ng the rove

ng carri a@&?ef&o@iaéu%ﬂcih@_]?évérs@;gﬁﬁm 3f e beSid&WEAi NG - rotary

me~e~, ~a f rtary blades a g~ 1 is of the t an outer”dianmete " conPr~s~ng
an 0_re m/gfl~opbdled Ree TOFTSN ~6b NEh@NdFivehn Fot meribé® fa | ubber even f
« ~0 ~, ar O-rang f rubber driven rtarY ne hav, ~ng bl ades ~a a a Provided on

a ¢ having an outer Imeth@bsheet atytter nshin aie Eiwec?, athei age bdY 1,
d~anete' ~ driven ro hers 2a and 2b~ ed coaxzallY to The rotate bl ades 3
tart neterstatienaryerddg o4 Yis afhikedky dsegered Stoutterspperand 3b are ford
nd 2b are rotated when the al sPee f revoxut.ions~ blY rotated at d. ' the
rotary 5ds,suxfieetofethe gumidéereil bt (The fgwideremil Y6 ecamtbéecof Phe
rotary bla A Press~cntact s r_ de ~a Printo g 9 cntact with the hld this
rotar ~s cHHFRCR eBPRSEIRGELOTY Bhat het IErVRR Alf%P B% 2 SR bden®8rY de 3a in
Press_ an d resPectiyely a ven rtarY neter d reverse surface galnst PP$ite
si s ~a a3 ate Ju. ~de rail (guide s) of a fiat t des (i.e., obyers

Thus thsect an havi e £ BRREr 1 518° ¢ shatrd s (e PosSHy plad #arc Prare
't ing- o ety SIS conkial ) it Ble ST Hhneh ot Fhaea oV ar row v
N LR R R A R S T L Nt
(G von”r (TSR et betes 8 By ehg SpERy ladk oiBel; Bo £REY, Betop plato.

portion 5 i&ckeady ast i € | Yo sl DEAESE athéd POEATPNbidgs €@dn C9é T esponding to
about 30 degrees of their circunference. Al though not shown in the

drawi ngs, énaméeed renber is nounted on the carriage body 1, and is 10
slidably fitted in a groove 11 in the screw 10. The screw 10 is rotated by
a drive nechani sm conmpra sphef erned otornsSt puelt derrsf ldhaninhdénten shown in
Fig. 4. Since the screw 10, serving as noving neans, is provided at the
rever d& sialepairtdf potakryrbhlidés aard Spstroivied nadi ghown imeFsgrelw 10 will
not interfere with the sheet 7, and the sheet 7 can be freely set on the
flat top pfate ponstowcbiomsusghegnai stFtionarythbade| y@nshowarinenber 2a,
held in contact with the obverse surface of the flat 20 top plate portion 5
of the guifdra?t #n 2RIVIRY | ReEBenhnlsPRLBedita HRYre_IGI2%Cr espect to
the directjon of cuftin heet 7. Thus, the driyen rotary. menber 2a
Bied g0

is arranged o %VYBbggng%géFéggfgﬁrﬂ%g RE, 2 aHQRE enPFRYLd menber 2a
ot ary menBbrosh FAAErPE Ehe aihet ahFrakT P RarBrEaind roRERBRF BE o of
MoverneRy Ofnd NgafRl15898s PPYataedS SOREn: "othdr Rand, in the

construction using the pair of rotary blades, the

cutting reaction forces cancel each other by the pair of

rotary blades, so that the carriage can move smoothly,

which is desirable.

25 In the construction in which the pair of
rotary blades are used, and are forcibly rotated, there

is another advantage that the pair of rotary blades

positively draw in the sheet when cutting the sheet.



- 16 18 June 2003 The sheet cutter shown in Fig. 4 was incorpo rated in a
facsimle machine, and a cutting test for rolled thernosensitive paper of
A4 size was conducted. The pitch of the groove 11 in the screw 10 was 7 nm
and 5 the nunber of revolutions of the screw 10 was 5, 000 ygry, tting
"test was carried out 10,000 tines, qng it has been confirned that” devi at i on
of the actual cut line fromthe intendéd straight cut |ine was kept to not

nore than 0.2 mm anldi%pag We"’%f%@ﬁwp a9 é’?Pi‘ﬂh%M nPARET due to

defective cutting was not~ encountere e presen ntion, the pair

,of driven giglary. SEpel sao b0kl Nhd e Bibdler bt S LRI & bet ween, are

nounted on the carrtage supporting rotary bl ades, ective cutting

due to a cApar&issorted "on Calé | @8Lr Lade Dod § 0t CoRowRNEH besg des, strai ght
cutting can be nore positively effected. Therefore, the sheet cutter, using

the carriage of the piegpgl 3pvenéi fotaty KHlade 3lvand agleeUsrivegnhanci ng
the precision 20 of cutting of a paper sheet in a printer, a facsimle
machi n& orrdteryikember 13b ) wiei 2008re proviMtédd oib €heé\l hebetsSe didé cutting
carriage for sheet cutting adapted to be guided by a guide track nenber

ext endi ng ofH theligetdéoradl &, carei imdikaited byisoltidrligescoapdi sing: a
pair of rotary blades for cutting a sheet: and a pair of opposed driven
rotary menbkesdnbvenrraparyivenherngabnts dbypesed aparablel seostheaces of
sai d guide track nenber, said pair of driven rotary nenbers being rotated
in accor datbEeqkiont9E Feaeednef otherarebage abrdbfaked Ay d@Qui de track
menber. 2. A cutting carriage according to claim1, in which each said
rotary bl o¥ECP¥: r oTRE cHOBRTY helade add odnds thRed Bt veRi BOtabY JPEHRFT r ot ary
menbers, 3. A cutting.carrjage according.to ¢claim2?2, .in which_each said
rotarfibla&%’igr%ﬁhﬂ%%t%ﬁ %%gs%PﬂeBﬁ% ﬁg??eﬂgrg%%r?“h%ﬁbﬁ?liogkiaIIy
therewith._4, f\%utt£gﬁEﬁ§rrigﬂena cording to claim1, in which one of said
pair of driven? f%?y ePE T het™Fh contact with the sheet at a toe-in

angl e, and the sheea%%?gh hf$d¥¥§§m§entﬁgigogg§¥g?'ggg ?%tg%y menber and

sai d guide track ne . ACcu ng 6arr!age ac I ng claim1, in
uhi ch sai GapPliig8h 40'ATYobL #Cand]e 8F! Bl BBt CefieCORbALLLALYN each ot her

at a toe-in angle, and said pair © rotary b ades are connected coaxially
to said papla@ésdsaVendr 9baay¥e "EADESRtaEESWEER| ¥8EN, oBRErsai d pair of

rotary bl ades

15 substantially at one point. With this arrangement, a
press-contact force, resisting the cutting reaction
forces, is easily obtained.

In the present invention, the preferred toe-in
angle 6 is 0.2 to 3.0 degrees.

20 In the example shown in Fig. 3, the axis of
rotation of the driven rotary member 2a (for holding the
sheet) on the obverse side of the guide rail 6 is
inclined at an angle 6, so that the driven rotary member
2a is also arranged at a toe-in angle 6.

25 Namely, one of the two driven rotary members
is inclined at the toe-in angle 6, and the sheet is held

between this inclined driven rotary member and the guide

track member (guide rail).



18 June 2003 - 18 are rotated respectively by said pair of driven rotary
menbers when said pair of driven rotary nenbers are rotated. 6. A cutting
carriage according to claimb5, in which said pair of driven rotary nenbers
have different outer dianmeters, respectively. 7. A cutting1gg{riagﬁg
according to claim5, in which. one of said pair of driven w8 Roer s
is held in contact with the sheet at—al2oe-in angle, and the sheet can be
- held between said ong.ghi¥gn rotary menber and said guide track nenber. 8.
A sheet cutter conpri&i-figt"&SgGPRETNSER ORenBefORE@I ngCiingatinsar f ace
portion ex I LN I ion of _a cutting.wdth; a carriage conprising
(i) a pairhg?gFgggbylgpggéggbogycgff?ﬁgialghgégr md @R Pea pair of opposed
driven rot e d erlh¥e i nst _obverse_and reverse
surf aces o?ﬁgg?gggquehgkagES%EHEEF¥ ééigggaaflandFP gﬁyrBFQg Tnenber s

bei ng rotaped i phagcepgdaace with iHethVBﬁEEEtQEnSSgddﬁgéﬁéggg gkong sai d

gui de track nenber; and noving nmeans for noving sard carri A sheet

cutter Jmccohdi sheée,ckai Bh8t hntwhicbnt I8 gB¥ess rLaee ai d gui de
track nenber serves as a surface for supporppng ?hgasﬁggtsﬁﬁgiéon, and al so

serves as therebygl enhafatrgf eheobgteingapdeBbionf driven rotary nenbers,
and said sheet is held between said flat surface portion of said guide

track menber and  1B8nJthés2688e; pPefesablppeadsuppiy’ 91deYoRepher during
the novenent of said carriage. 10. A sheet cutter according to claim38, in
whi ch sai dSh@eF nis npesttivepy oheliddagainbe mevemertsbyereédsai d gui de track
menber. 11. A sheet cutter according to claim8, in which each said rotary
bl ade is rEPai®ES b(neheshovm) ion bheohitkef said two driven rotary menmbers.
12. A ipeet cutter according to claim@8, in which each said rotary blade is
connected to said onereteTARLY ot B¢ Paiberf cdnkven| yotary ememberd3. A sheet

cutter accgrdin oclaimg, . in which the said pair of rotary bl ades are
held in pr%%sar&%n%%c}fa\?\? ﬁl"%%%ﬁe%’{' Ryter diampters angeepeahiivebyd pair of

rotary bl i necied coaxially to.said pair of driven rotary

nenber s, ?%g;%}g%tfeve €,S%Jhﬁ %gi R )6];""?%? 30 pFeREe 2% rot ated

respectiv i j rl rotary nenpers when said pair of driven
rotary ne%ie/fr%%érrgé ?%%lge}féig.ééeeé;%se’etr ‘é(/ﬁ??(é‘fl‘é% ¥rding to claim8, in

whi ch said pair of difueriotasy SPTORL ShvEEl LT STeEn QuLer d areters,

respectively. 15. A sheet cutter according to C f WRFEHMhe of said
ai 1 ab_ dret/etng Gigupederdiedi ffolibld dd- calan yidduthegheet at a toe-in
al d one dr

angl e, and the sheet can be hel d between Tveh fotary nenber and

sai d gui deefiffeartk oferdtfokiny AHe HaperAsHee i A dith
A ALAA A9f.As(.As(.As;d§ fape etVid\ difianced, so that

r. AONI T . ANth@Pldut tveit} kf| virreh faienn | stadeta ] end ad el sl sl siad ca) ca] ca cal cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca]ca]cPalgl 2 2a = > D w
smoothly.
It is possible to provide a sheet cutter
20 incorporating the above carriage.
More specifically, preferably, as shown in
Figs. 1 and 2, the sheet cutter comprises the guide rail
(guide track member) 6, extending in the direction of
the cutting width, the above carriage, and moving means
25 for moving the carriage in the cutting direction.
In this case, the obverse side or surface of

the flat plate portion 5 of the guide track member

serves as a surface for supporting the sheet thereon,
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a screw 10 (Fig. 1), a wire 12 (Fig. 2) pulled under

20 tension in the cutting direction, and a gear.

Example
A preferred embodiment of the present inven-
tion will now be described in detail with reference to
the drawings.
25 Fig. 1 is a view showing a carriage portion of
a sheet cutter incorporating a carriage of the present

invention, and Fig. 1A shows the appearance, and Fig. 1B
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The cutting carriage for sheet cutting

5 embodying the invention shown in Fig. 1 is of the type
in which a pair of rotary blades are moved. A driven
rotary member 2a, comprising an O-ring of rubber having
an outer diameter 12 mm, and a driven rotary member 2b,
comprising an O-ring of rubber having an outer diameter

10 of 10 mm, are provided on a carriage body 1. The rotary
blades 3a and 3b are connected coaxially to the driven
rotary members 2a and 2b, respectively, and when the
driven rotary members 2a and 2b are rotated, the rotary
blades 3a and 3b are forcibly rotated at different

15 numbers of revolutions, and hence at different peripher-
al speeds, respectively.

A press-contact spring 9 is connected to the
rotary blade 3a to hold this rotary blade 3a in press-
contact with the rotary blade 3b.

20 The two driven rotary members 2a and 2b are
held respectively against opposite sides (i.e., obverse
and reverse surfaces) of a flat top plate portion 5 of a
guide rail (guide track member) 6 of a generally
channel-shaped cross-section having a plate thickness t

25 of 0.8 mm. Thus, the flat top plate portion 5 is held
between the two driven rotary members 2a and 2b. When a
screw 10 is rotated, the carriage body 1 is moved in a

cutting direction indicated by arrow in Fig. 1. As a
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forcibly rotated so as to draw a sheet 7. At this time,
each of the O-rings (driven rotary members) 2a and 2b is
pressed against the flat top plate portion 5 to be
elastically deformed at a portion thereof corresponding
to about 30 degrees of their circumference.

Although not shown in the drawings, a guide
member is mounted on the carriage body 1, and is
slidably fitted in a groove 11 in the screw 10. The
screw 10 is rotated by a drive mechanism comprising a
motor 13 and gears 14 and 15, as shown in Fig. 4.

Since the screw 10, serving as moving means,
is provided at the reverse side of the guide rail 6 as
shown in Fig. 4, the screw 10 will not interfere with
the sheet 7, and the sheet 7 can be freely set on the
flat top plate portion 5.

As shown in Fig. 3, the driven rotary member
2a, held in contact with the obverse surface of the flat
top plate portion 5 of the guide rail 6, is inclined at
an angle 6 of 1 degree with respect to the direction of
cutting of the sheet 7. Thus, the driven rotary member
2a is arranged at a toe-in angle of 1 degree, and the
driven rotary member 2a produces a force f tending to
draw out the sheet 7.

The other driven rotary member 2b is arranged
substantially parallel to the direction of movement of

the carriage body 1, as shown in Fig. 3.
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10%&f()_l)géﬁﬂﬁfgé*§g§P%§%9%&%ﬁ%%ﬁmgistraight cut line was kept to
not more than 0.2 mm, and that damage of the thermo-
10 sensitive paper due to defective cutting was not
encountered.

In the present invention, the pair of driven
rotary members, holding the guide track member there-
between, are mounted on the carriage supporting the

15 rotary blades, defective cutting due to a clearance of
the carriage can be reduced, and besides straight
cqttinq can be more positively effected. Therefore, the
sheet cutter, using the carriage of the present inven-
tion, is quite advantageous in enhancing the precision

20 of cutting of a paper sheet in a printer, a facsimile

machine or the like.
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10T4 10% U8 bp- g2i#e® by a guide track member extending in a
direction of a cutting width, said carriage comprising:
a pair of rotary blades for cutting a sheet;
and
a pair of opposed driven rotary members held
respectively against obverse and reverse surfaces of
said guide track member, said pair of driven rotary
members being rotated in accordance with the movement of
said carriage along said guide track member.
2. A cutting carriage according to claim 1, in
which each said rotary blade is rotated by the rotation of
one of said two driven rotary members.
3. A cutting carriage according to claim 2, in
which each said rotary blade is connected to said one
driven rotary member coaxially therewith.
4. A cutting carriage according to claim 1, in
which one of said pair of driven rotary members is held
in contact with the sheet at a toe-in angle, and the
sheet can be held between said one driven rotary member
and said guide track member.
5. A cutting carriage according to claim 1, in
which said pair of rotary blades
are held in press-contact with each other at a
toe-in angle, and said pair of rotary blades are
connected coaxially to said pair of driven rotary

members, respectively, and said pair of rotary blades
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rotated.

6. A cutting carriage according to Elaim 5, in
which said pair of driven rotary members have different
outer diameters, respectively.

7. A cutting carriage according to claim 5, in
which one of said pair of driven rotary members is held
in contact with the sheet at a toe-in angle, and the
sheet can be held between said one driven rotary member
and said guide track member.

8. A sheet cutter comprising:

a guide track member having a flat surface
portion extending in a direction of a cutting width;

a carriage comprising (i) a pair of rotary
blades for cutting a sheet; and (ii) a pair of opposed
driven rotary members held respectively against obverse
and reverse surfaces of said guide track member, said
pair of driven rotary members being rotated in accord-
ance with the movement of said carriage along said guide
track member; and

moving means for moving said carriage.

9. A sheet cutter according to claim 8, in which
the obverse surface of said guide track member serves as
a surface for supporting the sheet thereon, and also
serves as a travel surface for one of said pair of
driven rotary members, and said sheet is held between

said flat surface portion of said guide track member and
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angle, and said pair of rotary blades are connected
coaxially to said pair of driven rotary members, respec-
tively, and said pair of rotary blades are rotated
respectively by said pair of driven rotary members when
said pair of driven rotary members are rotated.
14, A sheet cutter according to claim 8, in which
said pair of driven rotary members have different outer
diameters, respectively.
15. A sheet cutter according to claim 8, in which
one of said pair of driven rotary members is held in
contact with the sheet at a toe-in angle, and the sheet
can be held between said one driven rotary member and

said guide track member.



