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OTARY CUTTI NG DI E AND METHOD FOR USI NG SAME 5 BACKGROUND OF THE
I'NVENTI ON WO 95/31317 The present invention rel ates geneP@lI’P§9505000e
field of rotary cutting dies, and nore particularly to an inproved
nmet hod and apparatus for maki ng and using such dies.
Rotary cutting dies have been manufactured and used 10 for nunerous
years. Conventionally, rotary cutting dies are formed from an
opaque, resinous die plate material .supporting - a netallic cutting
rule. The cutting rule extends above the surface of the resin die
pl ate and ‘defines a cutting design. The design created by the
metallic cutting rule is enployed to 15 cut, score or perforate
material, such as paper, cardboard or ' R
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ROTARY CUTTINGIDIE AND METHOD FOR USING SAME

5  BACKGROUND OF THE I SI_TION
The present invention relates generally to the field
of rotary cutting dies, and more particularly to an improved
method and apparatus for maklng and using such dies.
Rotary cuttlng d1es have been manufactured and used
10 for numerous years. Conventlonally, rotary cuttlng dles are
formed from an opaque, re81nous d1e plate material supporting
a metalllc cutting rule. The cuttlng rule extends above the
surface of the resin die plate and defines a cutting design.
nThe design created by the metaliie cutting rule is employed to
15 cut,'score or perforate.material, euch as paper, cardboard or
the like, through_the rotary cutting process.
Usually, retary cutting dies are sized to be mounted
elther on discrete sectlons of a rotary cutting machine die
'.cyllnder or along the entlre surface thereof. To accommodate
20 - either type of die, the d;e cyllnder typically contains a
number of receiving holes.spaced'atupre-determined intervals.
The receiving holes are positioned'in an array along the die
cyllnder, and are conflgured to receive screws or other

fasteners that extend through the die to afflx the die to the



the like, through the rotary cutting process. Usual |y,

rotary wods/ngizdi es are sized to be nounted ei t herrcamISHSHS0VOL €
sections of a rotary cutting machi ne die cylinder or along the
entire surface thereof. To accommodat 20 either type of die, the die
cylinder typically contains a ndhber of receiving hol es spaced at

pre- det eykngg) i Bgsal fount ing nHIRS 8641 Wohediabits, Hife RARKAAISAA N an

array al ong t er, and are configured to recel've ScCrews

or otherge al\:}.\gn‘;%%i:ﬁ”%hé a2l i PiheNholRe0Ye that dief dy i3{ddxX tRghdie to

t he 5/ 31317

PCT/ US9540%88%9 cutting die is thus aligned and positioned orflithe&didder.
Mounting holes are bored into the cutting die to align with the
“recei vi ngyldhderi not refdieetc thengaedetieemined parteEmn didy ivlge duttiing hus
aligned and positioned on the die cylinder to reflect the

pr e8et er scpgdngavre perforatiage procegs. 5 scoring or perforating
process. Because the die plate of the rotary cutting die

i s nor mal | y Becayeer the gieopdake &hiegrotary pddiing Idbie is

pl acement required to praoperly nmount and align_the cutting die on the
die cyli H&EF‘ai&NnéprS@dr FPM R0 QPAGHREn SRtaTd- s tthe Prerise kg ned by

approxi mation or .guess.._ In _an _attenpt to solve , \ \
PP o) acementgrequlredqto properly mouﬂ% and align the cutting die

on the die cylinder cannot be readily determined and must be
10 obtained by appfoximation or guess. In an attempt to solve
this.alignment problem, a guide bar, haﬁing guiae holes -spaced
along its longitudinal axis to match the spacing of the
receiving holes in the die cylinder, has been ﬁ;eﬁg :ihe guide
bar is placed along the top surface of a rotary cuttingtdie
15. while the cutting die is held in place oﬁer the die cylinder.
The guide bar ié extended écross the cutting dié.apd the die -
cylinder to indicate the position of the :eceiving holes
beneath the cutting die provided in the dye cylinder. By
aligning the guide holes in the guide bar with the receiving
20 holes in the die cylinder, the position of the mounting holés
required to be bored br drilled into the cutting die can be
more easily determined. | Subsequently, the mounting holes
are drilled in the cutting die and ﬁhe cutting die is mounted
on the die cylinder, as described above. While the gﬁide bar
25 has prbduced saﬁisfactory results, inaccuracies in locating
the receiving holes still frequently occur.
i Inaccurate alignment and positioning of mounting

holes may be occasionally remedied by re-drilling or otherwise



this alignnent problem a guide bar, having guide holes spaced al ong
it s longitudinal axis to match the spacing of the recei vi hol es in
the die cyl VRI&B1as been used. The guide bar is pl ac%ﬁ"’é%é 198000 he
top surface of a rotary cutting die 15 . while the cutting die is held in
pl ace over the die cylinder. The gui3de bar is extended across the
cutting die and the die -cylinder to indicate the position of the
recei vi ng hafeasming thebhmbeshwihHOBUtuhdglyiafﬁecthdgdoknjbb@ardizing the
cylinder. By . alignlng the guide holes in the guide bar with the
receiving 2Dnteghitysofnthéecuteing| dhder, Ofhenpobiowererof inasavwate ng
hol es ~required to be bored or drilled into the cutting _die can be
noge easily wREREHIGdole P%b’éé%bﬂgl n the ﬁye;ﬁfmsgdﬁel gesults ingthe

drilled in the cuttlngeghe and t uttlng di,e i s nount ., on . the die
cylinder, asCWelsthg fite PRI Vﬁ%*% t hBeg FﬁétS§Fn92§ ne“h§§t696ﬁh@é§
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re-drilling Or W Sse
PCT/ US95/ 05000 courate mounting hole positioning indreases productlon

costs and lowers plant product1v1ty

10  SUMMARY OF THE INVENTION
| | In view of the above, the'present invention provides
a unique method and.apparatus for'duickly and easily mounting
rotary cuttlng dies to die cylinders, thereby reducing the
number and 1nc1dence of scrapped dles caused by poorly
- 15 pos1t10ned mountlng«holes.. Accordlng.to the invention, a
transparent or traneluCent material is used to form. the die
plate. Using a transparent or translucent die plate material
allows the ready observation.and'detection of the receiving
holes in the die c?linder so that corresponding mounting holes
20 can be defined in the cdtting die.to allow secure mounting of
the die to the cylinder. | | |
According'to a.first aspect of the invention, a.
method 1s prov1ded for formlng a rotary cutting die using a
transparent or translucent die plate materlal. The method
25 1ncludee providing a curved cuttlng rule transfer plate,
having an inner scrface and an outerleurface, and forming a
- cutting rule channel in the transfer plate. Next, a cutting

rule, having a cutting edge and a support edge, is placed in



formng the holes w thout unduly affecting or jeopardizing the

i nt egri tYO@BBIM2 cutting die. Oten, however, inaccurate PCT/USS@M i ng
hol e positioning in the cutting die results in the cutting die being
ruined, necessitating a new cutting die, & being forned. Wen cutting
di es are scrapped, significant over head costs and down tinme are

i ncurred. thdDEREY Bhg rule chABREV! at R EPHALIA8eRE! PoRasit a%l pd alteCigases
producti on costs and |l owers plant productivity. SUMVARY OF
THE | NVENghéHN formed on the innéP diuePaeé bhetnBOteanbherpp&&ten lamdent i on
provi des a uni que nmethod and apparatus for quickly and easily
nount i ng the transfiey platenisdremoveddfromythedepsariyyhdiebplateuci ng t he
nunber and i nci dence of scrapped dies caused by poorly posi ti oned
‘mounting hol es. Acheedrdingoteha secendi agpegt of ther dnvgatden,om
translucent material is used to form the die plate. Using a

t r an8par Spetedt %ﬁnEFGEbﬁ?ddf@rpraFé%tiéPi aferforatlasl. oﬂbltltﬁégrreé’(?y

observati on apd detection of the rece g les in tH di e cylinder
so that c%??ﬁ%ﬁ%nﬁ?hﬁgnﬁuﬁF?ﬂﬁPﬁBFEQ °§0t aeaﬁussn&erpﬁéem ‘i ng
die to allpow se I, N the_die_to t | i;nder
Accor di ngths BEFRPE, TBeTheRd Broiaing.h, pihery” cbiBiBl WIS naving a
curved, translucent rotary die plate and a cutting rule
supported in the rotary die plate. The rotary die plate is
10 mounted on a die cylinder of a rotary cutting machine by means

of a plurality of fasteners extending through mounting holes
disposed in the rotary die plate. The plurality of fasteners
mounﬁ into receiving holes positioned along the die cylinder.
A material is then fed between the die cylinder and an

15 opposing cylinder to be cut, scored or perforated by the
cutting rule in the pattern of the design.

According to a third aspect of the invention, é:
rotary cutting die is provided that includes a translucent
rotary die plate having an inner surface and an outer surface.

20 A cutting rule, defining a predetermined design, and a
plurality of interlocking connectors connected to the cutting
rule, are also provided. The interlocking connectors
cooperate to secure and support the cutting rule in the rotary
die plate. 1In a preferred embodiment of the invention, the

25 connectors comprise S-shaped hooks that couple to key-hole
shaped openings defined in the cutting rule beneath the other

surface of the die plate.



method is provided for formng a rotary cutting die using a :
gransparent or translucent die plate material. The nethod Lncl ydes
provi ding Y@ cutting rule transfer plate, havi ng%gﬂ'rqsfglﬂ@foob'
surface and an outer surface, and fornlng a cutting rule channel in
the transfer plate. Next, a cutting -rale, having a cutting edge and a
support edge, is placed in ' WO 95/ 31317

PCT/ US95/ 05000 According to a fourth aspect pf the 1:&’%%!11&:&?!9, na

l e ch . At I t di
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f i ng,
P 1 19, AU " opting ey tEel holiiend TANSPPLST e ezl ueon

rotary die p ng a rotary cutting die,

having g o?ﬁﬁgi\fﬁdroﬁ:%i'ﬁvs e oI Wiith R e eyl thdér g ThéE
supported in e rotary dié plate. The rotary die plate 1s 10 nount ed on

a die cylindgptafyacheting @il iiheludy ne thanERcent rotafy adpéupsatey of
fasteners extendlng t hrough nounting hol es di sposed in the rotary die

pl ate. The phawdhgt gnofinhest emiface and murduter curfatei ngA howtting rule
posi tioned al ong the die cylinder.
defining a design, and having a cutting edge and a support
edge, is supported in the rotary die plate. The opposing
10 cylinder and the outting rule supported in the rotary die
plate cooperate to cut, score or perforate.a material in the
pattern of the design.
The present invention provides a rotary cutting die
having a die plate'formed from.a tronslucent or transparent
15. material. .AccorQinq to a prefefréd embodiment'of the
invention, this material consists of an epoxy or like
substance that exhibits a low shrink factor upon hardening.
The translucent or{transparent diéfplate ailows for the
accurate and precise positioning of mounting holes in the die
20 plate, which holes can be'alignod'with receiving holes
disposed in the rotary cutting-machine die cylinder. Because
the die plate is tfanslucent, the.present invention eliminates
' the need for the prior guide.bér or the like, and reduces the
- on press make ready time - scrapping of cuttiné dies caused
25 by inaccurate mounting hole alignment and positioning.
These and other features and advantages of the

present invention will become apparent to those skilled in the

art upon review of the following detailed description of the



A material is then fed between the die cylinder and an 15  opposing

cyl i ndeW@85831tut, scored or perforated by the cURET/HEPSI05009 i n t he
pattern of the design. According to a third aspect of the
i nvention, a rotary cutting die igs-provided that includes a

transl ucent rotary die plate having an inner surface and an outer
surface. prdbentfly ke fgried Cembledinéigs S0Pl €HEt ShibRedodeehlan 8Ad a
pIurallty of interlocking connectors connected to the cutting rul e,
are al so gomjunietiod heitlnt €l cadcagpanyingt drawings. cooperate to secure
and support the cutting rule in the rotary die plate. In a preferred
enbodi nent of the invention, the 25 connectors conprise S-shaped hooks
that couple to key-hole shaped openlngs defined in the cutting rule
“beneat h tBRIER RESCRIPTION QY DRA dSe plate. WD 95/ 31317
PCT/ US95/ 05000 - 5-

Accdtding to a four?*ﬂ%ﬁ%e%t1%fatR%r$H%%ﬁ%V%nV1aW of a rotary eutting

machi ne i ed fhat ipcludes,a di a rotary cutting
di e nnunﬁgﬂgdﬁg é&?d&% et ioRhaving “4 %HHtéﬂgo%Bi§lﬁBPE9FFﬁGeFﬁ$6§FPFoned

parallel to and in

Figure 2 is a side view of the rotary cutting die
shown in Figure 1;
Figure 3 is a side view of the cutting rule shown in
10 Figures 1 and 2, including an end view thereof;
Figure 4 is a front plan view of a rotary cutting
machine including the rotary cutting die shown in Figures 1
and 2 mounted thereon;
Figures 5 is a perspective view of the transfer
15 plate material disposed aiong a gutting'cylinder;
figure 6 is a side view of the transfer plate
showing the cutting rule positiéned therein;
Figure 7 is an elevational view of a three-roll
curver for curving the cutting rule shown in Figures 1-3;
20 ~ Figure 8 is a partially exploded perspective view of
a rotary cutting die mold; and
Figure 9 is a side view of the rotary cutting die
and transfer plate after being removed from the rotary cutting
die mold shown in Figure 8.
25 |



5 opposite rotary relationship with the die cylinder. The rotary
sutting die includes a translucent rotary die plate havi ng an i nner
surface anWOM¥3d37er surface. A cutting rule defi ni ng 89541500051 ¢l
having a cutting edge and a support edge, is supported in the rotary
die plate. The opposing 10 cylinder ang the cutting rule supported in
the rotary die . -pl ate cooperate to cut, score or perforate a nateri al
in the DETAIIE|RD DESCREPTECN OOF THE The present invention

provi des a RRESENTLH (BREFERRED EMBODENENTSa die plate forned froma
transl ucent or transparent 15 material. According to a preferred

enbodi nent of the Referwinyg inow tdi sheedeawdhgsonBigturesf lapndp@x ghow

| i ke substance that exhibits a |ow shrink factor upon hardening.

The transl uddt rerefiernedguhpdiment| of cthe | vekaryr cuhbing die 3fcofatdeand
preci se positioning of nounting holes in the die 20, | at e, _whi ch hol es
can be 5al i gRHRESHH FHRNRAR: hoThe rotary gukpdrgqdin LAeinsiidescatting
machi ne di e cylinder. Bec the die g%gie i s translucent,

h
resent | mySETNG YRS supported AR A ST PRe L uRenD: Por CEAPEBEERr t he
i ke, d - k j - I, f
LUt e e plate 54,00 Mhe Sulifal FRIE 12 Bap ATCRERIRY Yage

Fﬁzitioninglsl which extends abtwé ¢ QIPEL LEBELLES:8Ndrad%aNtRP83vOkie

plate 14, and a support edge 20 disposed within the.rotary die

10 ‘ plate 14. The cutting rule 12 forms a predetermined cutting
design 21 on the rotary cutting die 10.

The cutting edge 16 of the cutting rule 12 is
preferably sharp to enable it to cut, score or perforate the
design 21 into a given cutting material - (not shown).

15 Preferably, the cgtting_edge-lﬁ éxtends approximately 1/8"
aboﬁg the outer sufface 18 of the fotaf& die plate 14.
However, as those skilled in the art will appreciate, the
cutting edge 16 can extend to any distance dictated by a
specific application without departing from the spirit and

20 scope of the invention.

As best shown in Figure 3, the support edge 20

- preferably includes a plurality of nqtches 22. As shown in
- Figures 1 and 2, the notches 22 are connected to a plurality
of interlocking connectors 24 disposed throughout the rotary
. 25 die piate 14. The interlocking connectors 24 serve both to
reinforce the rotary die platé 14 and to secure the cutting
rule 12 in t%e rotary die plate 14. Preferably, as shown, the
notches 22 are key-hole shaped notches and the interlocking

connectors 24 are S-shaped hooks. As those skilled in the art
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present invention will becone apparent to those skilled in the art
upon revivowsisidthe foll owi ng detail ed description of the PCTUSISNOSUMD

95/ 31317 PCT/ US95/ 05000
- 6- presently preferred enbodinegtg of the invention taken in
. conjunction with the acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF

THE DRAW NG 3 galpep% ciate, otféﬂuéﬁ?é%é ng@:épﬁépﬁ&&ﬁgfvb%waﬁﬁ gneotary

cutting _ ~the 1nvention | _ ting rule supported therein
Figure 2 ifntesdkingeShnébeort 84 Yosit be NémPi 8yed and akewn in Figure 1

Figure 3 is a side view of the cutting rule showm™in 10 Figures 1 and
2, includi¢gnttemsDatedew t her eof ; Figure 4 is a front plan
view of a rotary cutting machi ne including the rotary cutting die

Shown in Figures 1 The ravary dbenpratéhkipoas best shown in Fighirgsras 5
I's a perspective view of the transfer 15 pl ate material disposed along a
" cutti%g cyandids ;may be formed of afygsuitabie trandducesw ot the transfer
pl at e showi ng the cutting rule positioned therein;
transparent material and to any suitable thickness.
Preferably, the rotary die plate 14 is formed of an epo#y-
based material that exhibits a low shrink factor upon
hardening. The low shrink factor is desired to ensure that
10 the design 21 formed by the cutting rule 12 is not skewed when
the die plate 14 is formed, and to ensure that the required
shape of the die plate 14 is retained. The rotary die plate
14 is also preferably between 1/32" to 1/8" thick, although
other thicknesses dictated by particular uses for the rotary
15 cutting die 10 are contemplated. . |
' Referring now to Figure 4, the rotary cutting die 10
is preferably sized for use on a discrete section of a die
cylinder 26 of a rotary cutting machine 28. Alternately,
however, the rotary cutting die 10 may be sized to cover all,
20. or a substantial portion, of the die cylinder 26, and numerous
individual rotary cutting dies may be mouhted on the die
cylinder 26. To properly fit on the die cylinder 26, the
radius of curvature of the rotary cutting die 10 should match
that of the die cylinder 26.
25 The preferred die cylinder 26 contains a plurality
of receiving holes 30 positioned in a uniform matrix or array

about its outer surface, as shown in Figure 4. The rotary die

10 is mounted on the die cylinder 26 by means of a plurality



Figure 7 is an elevational view of a three-roll curver for curving

khe cutting rul e shown in Figures 1-3; 20 Figure 8 is a
partially eWABBHMper spective vi ew of a rotary cutti ngCHPSWPY: .
and Figure 9 is a side view of the rotary cutting die

and transfer plate after being renoved fremsthe rotary cutting die
nold shown in Figure 8. 25 WO 95/31317 - :

PCT/ US95/ 050 fasteners 32 disposed through mounting holesDBBAlicEBted in
DESCRI PTI ON OF THE PRESENTLY PREFERRED EMBODI MENTS -

Ref erring nowhe ndtmxly aiegslate gld eaf 1thﬁddiesh©w The fasfeners &2 axe
enbodi nent of the rotary cutting die 10 of the present invention.

The rotary cuaedurediwitghin fehe fegceiving holget B Hg ipy Fé‘el die, Gydindes R6
transl ucent or transparent diep

has a cuttingdgunt the E‘Bta’ﬂ’n heeRiéﬁﬁs ‘abS%t %P%g G-E'I:f':‘g'ﬁ’cgﬂ'ltﬂlfn erUI E%’fez

(e YL Yidie orbinfhd fel R el HRERL oSO GE R PR D 11

cutting utilized to secure the rotary die 10 on the die cylinder 26.

In one preferred embodiment of the invention, the fasteners 32

comprise screwe, or the 1ike,.that_turn into the preferably

threaded receiving'holes 30 in the die cylinder 26.

10 Because the rotary die plate 14 is preferably
translucent or transparent, the requlred pos1tlon1ng of the
mounting holes 34 1n'the dlelplate 14 is readlly determined by
visual observation. The rotary die plate 14 is placed and
held ‘on the die cylinder.26-and marked in specific locations

15 where the receiving holes 30 in'the die cylinder 26 align with

o the die plate 14 and, thus, where the mounting holes 34 are
required to he piaced.. The rotary die plate 14 is then
removed from the.dielcylinder 26 and.the mounting holes 34
drilled or otherw1se formed in the die plate 14. After the

20 mounting holes 34 are formed in the d1e plate 14, the die
plate 14 is rep031tloned on the dle cyllnder 26 and secured
thereto. | _

As shown in Flgure 4, ‘the rotary cutting machine 28
also 1nc1udes an opp051ng cyllnder 36 p051tloned parallel to

25 and in opp031te rotary relationship with the die cylinder 26.
When the rotary cnttlng machlne 28 ;s in operation, the
opposing cylinder 36 rotates counter to_the due eylinder 26.

., During operation'of the rotary outting machine 28, cutting



design 21 on the rotary cutting die 10. The cutting edge

16 of tIwOoesBs13lng rule 12 is preferably sharp to en®orases/05000 cut ,
score or perforate the design 21 into a given cutting material (not
shown). 15 Preferably, the cutting £gge 16. extends approxinmately 1/8"
above the outer surface 18 of the rotary die plate 14. However, as

those SMddﬁ%&ié&}rﬁhéﬁtaé“ﬁépéfg;€§¥358ar&h6r E??erbBHEPLngseégﬁ 16 can

extend to any distance dictated spe I c application wthout

departi ngpdtividen NehsPdié tcplinded 26 S8QPENET oppBsifyeBy19Rder 36. The
As best shown in Figure 3, the support edge 20 preferably includes a

pl ural it yeutft iveg chebe 2P2 #ys shewrotary die plgtees4] @hich ishmobmitteldes 22
.are connected to a plurality of interlocking connectors 24 disposed
t hr oughouwin tiiee rddergylsder 26¢ phdt thédoppdhingneyillindkirndéc coopetrate 24
serve both to reinforce the rotary die plate 14 and to secure the
cuttS ng to cut;geone ox perfevateytheeccuttinginaterdadr dbl fheapatitenm

t he not ches 22 are key-hol e shaped notches and the interl ocking
connect orf he @tk g 48 HFBk3L - As those skilled in the art WO

92{31317 A method for forming the r05§¥§u§3§é9§80%1e 10 of

the present invention is described below. As shown in Figures
5 and 6, a curved cutting rule transfer plate 38, preferably

10 formed of phenolic material 56 and having an inner surface 40
and an outer surface 42,.is provided. To insure that the
finished rotary cutting die 10 will properly fit and mount to
the die cylinder 26, the phenblic material 56 from which the
transfer plate 38 is formed is fixedly secured to a cutting

15 cylinder 54 jhaving the same radius of curvature as the die
cylinder 26 dn the rétary cutting machine 28. Preferably, the
phenolic maéerial 56 is fastened to the cutting cylinder 54 by
screws 58 or the like.. Alternately, the phenolic material 56
may be adhered to the cutting chinder 54. .

20 A Computer Numeric Controlled (CNC) machine (not
shown) which is operatively associated with the cutting
cylinder 54 supporting the phenolic transfer plate material
56, cuts the phenolic material 56 to form the transfer plate
38, in a manner generally known inlthe art. In addition, the

25 CNC mééhine forms a cutting rulé channel 44 in the transfer
plate 38 in the pattern of the cutting design 21.

' As shown in Figure 7, a three-roll curver 46 is used

to bend and shape the cutting rule 12 into the cutting design



wi I appreci ate, other shapes for the notches 22 and the I nterl ocking
connectors 24 can be enpl oyed and are cont enpl at ed.

The rotary P8B4t e 14, as best shown in Figures 1 5 an&dCFUSRHYSBL

formed of any suitable translucent . or transparent material and to any
sui tabl e thi ckness. Preferably, the i1btary die plate 14 is forned of
an epoxy- based material that exhibits a |l ow shrink factor upon

har deni ng. T ¢ww Shtd nkhé atransferdpiated3Bo eBégausehshe rorans plate
design 21 formed by the cutting rule 12 is not_skewed when the die
plate 14 is mrmg thel resehting rﬂﬁ@rl’hélﬁeﬁ&ﬁﬁ'-éd 14, are swgpedhf thee die
plate 14 is retained. The rotary die 14 is also preferably

bet ween 1/ 32cutbing grulej ty mys hbﬁgﬁur"ed toother Samec KRSSNSS 9f ct at ed by
partlcular uses for the rotary 15 cutting die 10 are contenpl at ed.
Referrlng noWH¥REE re 4, the rotary cutting die 10 is preferably

sied for use on a di scLele S50 beBK ko plbfiven 5, ar/ s I4FeR0 e Tudlay

cuttin nachlne 28. A rotary cutting

may be Sizedfeco¥eisabtrvedOin tAE. En2URSLRTY! By 8. e féif?ctfirfg

cyl i nder 26, numner ou rotary cutting S may bé

Tount ed on té‘&gé“fs of thec¥ﬁt9gﬁ§ 201eT92P5@Pe R rida At 1 Qrfdy nder

surface 40 of the transfer plate 38, through the cutting rule
channel 44, until the cﬁtting edée 16 is substantially flush
10 with the outer surface 42 of the transfer plate 38. At this
point, the support edge 20 of the.eutting rule 12 is exposed
and extends beyond the inner surface 40 of the transfer plate

38. | | - .

As shown in Figure 8, the cufved trapsfei plate 38
15, is placed in the rotary cutting die mold Sd-with itsainner ’
surface 40, and the support edgetZO'of the eutting rule 12,
exposed; The interlocking connectors 24 are connected to the
notches 22 present in the suppoft edge 20, as described above.
Consequently, the inteflocking cepnectors 24 are also exposed,
20, as shown in Figure 8.

After the mold cyllnder 52 is lowered onto the inner
sﬁrface 40 of the transfer plate 38 and the mold 50 is sealed,
an epoxy -based die plate mater1a1 (preferably hav1ng a low
shrink factor) is 1njected into the mold 50 at ambient

25 temperature The epoxy based materlal is cured at an elevated
temperature until the epoxy hardens and forms the translucent

or transparent rotary die plate 14 on the inner surface 40 of

the transfer plate 38.- Preferably; the die plate material is



radi us of curvature of the rotary cutting die 10 should match t hat

of the dveswyisinder 26. 25 The preferred diPCcT/ysIsnsen0 26 .
contains a plurality of receiving holes 30 positioned in a uniform
matrix or array about its outer gyrface as shown in Figure 4. The
rotary die 10 is mounted on the de cylinder 26 by neans of a
pluralityeyred at 188k I542dRdgh it templated t th

PCT/ US95/ 05000 gh it is contemplatedgthat varipup ofensrs

32 di sposgghi EPXPLTFE8 BehEs Bé hseat aépéﬂdm ont Eﬁer ghe&xcqnsrpl ate
14 of the die e fasteners 32 are secure wth he receiving

hol es 30 epokyebdsedcméteﬂealzﬁnd the EpedBit hbpliﬁhﬁﬂbndle plate 14 of -
the rotary die 10 to the 5 die cylinder 26. Any suitable form of -

T astener may be As shownzin Figsresr® ahd 9ot aupsdigaeh@ oo the die

cylinder 26. In_one preferred enbodinent of the invention, the
fast®ner srgpary diecphptests sbeing, formede theemoldacylindern53 tbe
preferably t hreaded receiving holes 30 in _the die cylinder 26. 10

Because tFeisedarjndi ehp| apealy diepplateabtyand the; kxpspiesnplare 38

transparent the required osrtr [ of the ting holes 4 in the
i o pl af AT FEmouSH: F5oHcERs pRod BY-C The transtel plate’3B i’ thin

physically removed from the rotary die plate 14, and the
resultant rotary cutting die 10 is formed. The rotary cutting

10 die 10 may now be mounted to the die cylinder 26 for use on
the rotary cutting machine 28.

The following materials are suitable for use in the
present invention: the cutting rule transfer plate 38 may be
formed of phenolic material; and the rotary die plate 14 may

.15  be formed of an epoxy-based material having a low shrink
factor. Alternately, the transfer plate 38 and the epoxy-
based die plate material may be formed of any material
suitable for the application.

As can be readily seen, it is contemplated that

20 numerous individual rotary cutting dies may be mounted.on a
single die cylinder. Most importantly, because the rotary die
plate 14 is translucent or transparent, the precise hole
alignment required to properly mount the rotary cutting die 10
on the die cylinder 26 can be easily and quickly determined.

25 This accurate hole positioning will result in fewer rotary die
plates being ruined and, thereby, will decrease overhead

costs.



vi sual observation:. The rotary die plate 14 is placed and hel d on the
die cylinder 26 and marked in specific locations 15 where the receiving
hol es” 30 i r/wols3tHt2 cylinder 26 align with the di e pl RETUPSHAWPO

t hus, where the nounting holes 34 are required to be placed. The
rotary die plate 14 is then renovedigram the die cylinder 26 and the
nmount i ng hol es 34 drilled or otherwise fornmed in the die plate 14.
After the 20 nounting BRbEId3Beabppirecivted that dile Prdsedy, inventien
plate 14 is repositioned on the die cylinder 26 and secured t her et o.
As shown in fagube Perfbemedt aryconftiguyednas mppbpriate fbsothecl udes an
opposi ng cylinder 36 positioned parallel to 25 and in opposite rotary
rel ati onshi papplicabiodi e Thei euboditents descfided labave @axe cbetheg
machine 28 is in operation, the ~ opposi-ng cylinder 36 rotates counter
to the due cgpnsidered in allpyerEpgcsfeCRilVoRSHA Bt R EKe ARE | Bt machi ne

28, cutting . .WD 95/31317 ) . e e
PCT/ US9B/ 0500@strictive. The scope of the invention gs indicatgd by fhe

such as paper,.cardboard or paperboard, is f . bet ween the.die

oyl 1 nder 26 BokESHEngnRatng’ ShERRT. s By dhe foreghind FediBigelon. o

rotary die Pﬁfiecﬁénggg'%ﬂibﬁ ggﬂgt%chin the meaning and range of
equivalency of the élaims are to be embraced within their

scope.



on the die cylinder 26, and the opposing cylinder 36 cooperate 5 to cut,

score orwuesssaggte the cutting material in the pattern PCT/OS95/0B@ocut ti ng |,
desi gn 21. A nmethod for formng the rotary cutting die 10

of the present invention is desqjif%ai bel ow. As shown in Figures

5 and 6, a curved cutting rule transfer plate 38, preferably 10 f or med
of phenolic material 56 and having an inner surface 40 and an outer
surface 42, is provided. To insure that the finished rotary cutting
die 10 wil{ qagofesr !y fit and nount to the die cylinder 26, the
phenolic material 56 from which the transfer plate 38 is forned is
fixedly secured to a cutting 15 cyl i nder 54 having the sane radius of
curvature as the die cylinder 26 on the rotary cutting nmachi ne 28.
Preferably, the. A mgtileodlof fotmingla Sbotaryasthenidgt diehecompringng
cylinder 54 by . screws 58 or the like. Alternately, the phenolic

mat erS al 3the following etepkered to the cutting cylinder 54. 20

A Conmputer Nuneric Control]ed (CNC) machine (not shown) which is
operativel y associ atRePding e euxvedgoutting rylengransfexuppstei ng the

phenolic transfer plate materi al 56, cuts the phenolic material 56
" to form t IROUREEING 3N Arner surfage apd AR ERERT GBUEEAFRY known in the

art. In addition, thg 25 CNC npchine, forns a futting rul e channel 44 in
the transfer orming a cutting rule channel in the transfer

plate, the cgtting rule channel defining a predetermined
10 design;
placing a cutting rule having a cutting edge and a
support edge in the cutting rule channel, the support edge of
the cutting rule extending above the inner guréaéé d? the
transfer plate; -

15 forming a translucent rotary die plate on the inner '
surface of the transfer plate wherein the support edge of the
cutting rule extends into and is supportéd in the rotary die
plate; and

removing the transfer plate from the rotary die

20  plate.

2. The method of Claim 1 wherein the cutting rulg is
bent and shaped to fit within the design'formed by the cutting
rule channel. -

25 |
3. The method of Claim 2 wherein the cutting rule is

bent in a three-xroll curver.

R



piafe 38 in the pattern of the cutting design 21. As shown

gn Figure 7, a three-roll curver 46 is used to bend and shape the
cutting ruM@9BBH o the cutting design WO 95/ 3131PCT/US95/05000

PCT/ US95/ 05000 - 11 - 21 cut into
t-he transfer plate 38. Because the transfems plate 38, and the
resulting rotary die plate 14, are curved, the cutting rule 12 nust
be curved to the4sane Thedimetheid of Claim iatwhexreird the support e&géesfi ng
back to Figures 5 and 6, after the cutting rule 12 is curved in the
three-rol | &heveutidng maleuiqomprises a mdymlli-ywiof motchesng rule 12 is
i nserted into the inner surface 40 of the transfer plate 38, through
the cutting rule channel 44, until the cutting edge 16 is

substantially flush with-the quter surface 42 of the transfer plate
38 At this 5 pgi'%ﬁ,metth)@dse&p i fe VRETHiN Hhe et Floes rEe 1heys

expose a t.end eyond the inner surface 40 of the transfer
pl at e g ho%g_gga%éd?ndic shown in Figure 8, the curved transfer plate

38 15 is placed in the rotary cutting die nold 50 with its inner

- 6. The method of Claim 4 whéréin a piurality of
interlocking connectors are cdﬁhected to the notches in the
cutting rule, the interlocking connectors operable to

10 reinforce the rotary die plate and to further support the

cutting rule in the rotary die plate.

7.  The method of Claim 6 wherein the interlocking
connectors are S-shaped hooks.
15 | '
8. The method of Claim 1 wherein the cutting-edge of
the cutting rule extends about 1/8" above the rotary die

plate.

20 9. The method of Claim 1 wherein the transfer plate is

comprised of phenolic material.

10. The method of Claim 1 wherein the rotary die plate
is comprised of an epoxy-based material that exhibité_a low .

25 shrink factor.
11. The method of Claim 1 wherein the rotary die plate

is transparent.

* < L M S *



surface 40, and the support edge 20 of the cutting rule 12, exposed.

The i nt ewb®slsizig connectors 24 are connected to the PCTAUSOHNESHOR 2,
present in the support edge 20, as described above. Consequent |y,
the interlocking connectors 24 are al so gxposed, 20 as shown in Figure
8 After the nold cyriﬁ er 52 is lowered onto the inner

surface 40 of gpe RAOShEERBLCEE B3230011 UelRid Bhdl BRI forming "

epoxy-based di e plate materr al erera aving a

factor) i EHE”E‘EShEQPEBhE -tr%a&g't ﬁi@ogiht%”@gﬁ@tris%% thd YRGYLGEL. The

epoxy-based material is cure an el evate tenperature until the

epoxy hardens and fpﬂ.ﬁ&ihPGthéa&&&ﬂ%amtransfer PladealyPy ¥lgotary die
plate 14 on the inner surtface 40 of the transfer plate 38.

Preferably, the di eegpobingnthei dnnexr surface ofiOtMe kInkfer plate;

PCT/ US95/ 05000 ' - 12 - cured at
180[ Brr] F, althoughingjectingntddeppiade maseriadi dmtootther mold; curing
tenperatures could be used depending on the particul ar epoxy- based
materi al and the spe@usingapble die plate material to contamtowhs rimmiegur es
8 and 9, subsequent to the 5 rotary die plate 14 being forned, the nold
cyl i nder sprface of theg fxansfgx plates: a0 die plate 14 and the transfer

plate 38 curing the die plate material to form the rotary die

plate.
10
13. A method of cutting using a rotary die, comprising
the following steps:
providing a rotary cutting die comprising a curved,
translucent rotary die plate and a cutting rule supported in
15. the die plate, qhe cutting rule forming a predetermined
deéign; .
mounting the die plate on a die cylinder of a rotary
cutting machine by disposing a plurality of fasteners through
mounting holes located in the die plate, and aliéning the
20 fasteners in receiving holes positioned along the die
cylinder; and
feeding a material.between the die cylinder and an
opposing cylinder whereby the cutting rule in the rotary die
plate cuts the material ih the pattern of the design.
25
14. The method of Claim 13 wherein the step of providing

the rotary cutting die comprises the steps of:

| 0 W



are renoved fromthe nold 50. The transfer plate 38 is then

physically renoved fromthe rotary die plate 14, and the resul t ant
rotary cuttW@gs@13d710 is formed. The rotary cutting 10  di PCIUSHSNEOW be
mounted to the die cylinder 26 for use on the rotary cutting machi ne
28. The followng materiajg are suitable for use in the
present invention: the cutting rule transfer plate 38 may be f or med
of phenolic material; prolvidingosargtdre phateéndgddiey colpridind @ radwadid an
epoxy-based material having a | ow shrink - ‘factor. Alternately, the
transfer pl atuttBhamiuléctrpnsfer plate havidgdae phaesr smrxdcce amd/ e
formed of any nateri al sui tabl-e for the application.

As, can be reathey sweface: is contenplated that 20 nurrer ous i ndi vi dual

rotary cutting dies may be nmounted on a single die _cylinder., Most
i nportantly, because t HRSry epkting rulg| ghanpel iy thes tyeanies

t ransparent, e precise hole lign t required tq properly. nount
t he rot rytﬁi%%?ﬁ;éﬁ% qetting rulq ?ﬁﬁng?gﬁg9FWﬁggr32§r@§ﬁQﬁg%%¥§ay and
qui ckly det eé%g{'ﬁ-ﬁj-' 25 This accurate hole positioning will result in
fewer rotary di ! plates being ruined and, thereby, will decrease

over head COStS_'placing a cutting rule having a cutting edge and a
support edge in the cutﬁing rule.channel, the support edge of
the cutting rule extending from the inner surface of the

10 transfer plate;
forming a translucent rotafy die plate on the inner
surface of the transfér plate wherein the support édge of the
cutting rule extends into and is supported in the rotary die
plate; and
i5 .. removing.the transfer plate from the rotary die

plate.

15. The method of Claim 14 wherein the step of fqrming
the translucent rotary die plate comprises the stepé of:

20 placing the curved transfer plate in a mold;
exposing the:inner sﬁrface of the transfer plate;
injecting die plate matérial into the mold;
causing the die plate material to contact the inner

surface of the transfer plate; and -

25 curing the die plate matérial to form the rotary die

plate. _ .-

Ll
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WD 95/ 31317 PCT/ US95/ 05000
- 13 - WO095/31317 It should be appreciated that the POTAS5/03000/enti on
may be perforned or configured as appropriate for the application. The
enbodi nents descri bed above are to be_. 18 -considered in all. respects only
as illustrative and not 5 restrictive. The scope of the invention is
i ndi cated by thes. The mdthod rf Qladie 1AWl rdimtly fdeafpréieipbate
descri ption. Al'l changes which conme within.the neani ng and range of
equi val endys afourited o s dirseretehsemthirac axf ilidhidie heylinder. scope.
WD 95/ 31317 . PCT/ US95/ 05000
- 14 - | CLAI M 1. A nethod of formng a rotary
cutting die, conprising 5 t he fol]ow ng steps:
“providing a cuved AUtHAGRFY A-%inghdis gAmpeising:

5 a translucent rotary die plate comprising an inner |

surface and an outer surface;

a cutting rule defining a predetermined design and
comprising a cutting edge and a support edge, the cutting edge
extending above the outer surface of the rotary die plate and

10 the support edge disposed within the rotary die plate, the
support edge comprising a plurality of notches; and

means for securing the cutting rule in the rotary

die plate.

15 18. The rotary cutting die of Claim 17 wherein the

notches are key-hole shaped notches.

19. The rotary cutting die of Claim 17 wherein the

rotary die plate is transparent.

20
20. The rotary cutting die of Claim 17 wherein the
rotary die plate is comprised of epoxy?based material that
exhibits a low shrink factor. ‘
25 21. The rotary cutting die of Claim 17 wherein the means

for securing comprises a plurality of interldcking connectors

connected to the notches in the cutting rule, the interlocking

A



conprising an inner surface and an outer surface; form ng

2 cutting rule channel in the transfer plate, the cutting rule
channel deWMOASAI3H predetermined 10 desi gn; PCT/USPH00g, a
cutting rule having a cutting edge and a support edge in the cutting
rul e channel, the support edge of - fllse -cutting rul e extendi ng above
the i nner surface of the transfer plate; 15 formng a
t r ansl ucentconnaeyorsecoperablen toheaimforce the mntdcadid phateramdf eo

pl ate wherein the support edge of the cutting rule extends into and
i s support eBeFRrenhEhpofdffinagerule in jhg gotgyy die plate. renovi ng
the transfer plate fromthe rotary die 20 pl at e. ' 2. The
net hod of Claim1l wherein the cutting rule is bent and shaped to fit
within the desigp,forged by .the cutti.n . rul e c nel. 25

3.  The nethod g?'CIgﬁﬁ\fgﬁﬁgyéfﬁ&%ﬁﬁgkﬁpﬁlﬁfméhigw éher?ﬁ%n?h?n a
three-goll fHngiocking connectors are S-shaped hooks.

23. The rotary cutting die of Claim 17 wherein the
cutting edge of the cutting rule extends about 1/8" above the
outer surface of the rotary die plate..

10 | |

24. The rotary cutting die of Claim 17 wherein the
rotary die plate is sized for use on a discrete section of a
rotary cutting machine die cylinder;

15 25. A_;otarf cutting die-comprising:_
a tranéiucént rotary die plate comprising an inner
surface and an outer surface;
a cutting rule defining a predetermined design and
comprising a cutting edge and a sﬁpport edge, the cutting edge
20 extending above the outei surface of the rdtary die plate and
the support edge dispoéed within the rotary die plate, the
support edge comprising a plurality of notches; and
a plurality_of interlocking connectors connected to
the notches in the cutting rule, the interlocking connectors
v 25 opérable to support the:cutting ruie in the rotary die plate.

26. The rotary cutting die of Claim 25 wherein the

rotary die plate is trahspérent.

-

—
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WO 95/ 31317 PCT/ US95/ 05000
- 15 - wo9531317 4. The nmethod of C aim 1l wherein thepgrazoshsoesige of

the cutting rule conprises a plurality of notches. 5. The
met hod of Caim4 wherein the notches_agg key- 5 hol e shaped notches.
6. The nethod of Caim4 wherein a plurality of I nterl ocki ng

connectors arezqgQnnegkegotarineutetiagedien dthelaim 25 WHdridit 'tHes, the
i nterl ocking connectors operable to 10 reinforce the rotary die plate

and to furbharysdipopllateeis comprdised of epoxyi-badedl mtRpigl aHimt e.
7. The nethod of Claim6 wherein the interlocking -connectors are
S-shaped babibitsl® low shrink f8ctofhe nethod of Claim 1l wherein the .
cutting-edge of the cutting rule extends about 1/8" above the rotary
die pl at e. 20 9. The method of Claim1 wherein the
transfer plate_is , )
5 28. The rotary cutting die of Claim 25 wherein the
cutting edge of the cutting rule extends about 1/8" above the

outer surface of the rotary die plate.

29. The rotary cutting die of Claim 25 wherein the
10 rotary die plate is sized for use on a discrete section of a

rotary cutting machine die cylinder.

30. The rotary cutting die of Claim 25 wherein the
notches are'key-hole shaped notches.

15 _ . !

31. The rotary cutting die of Claim 25 wherein the
interlocking connectors are S-shaped hooks.
32. The rotary cutting die of Claim 25 wherein the
20 interlocking connectors are further operable to reinforce the
‘rotary die plate.
33. A rotary cutting machine comprising:
a die cylinder;
25 - a rotary cutting die mounted on the die cylinder,

the rotary cutting die comprising
a translucent rotary die plate having an

inner surface and an outer surface,

WL
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conprised of phenolic material. 10. The nmethod of Caiml

wherein th die plate I's conprised of an epoxy-based materi al
t hat exhibﬁYégégﬁﬁal 25 shrink factor. 11. /ORGS0 of

Claim1 wherein the rotary die plate s transparent. WO

95/ 31317 .- 21 - 'PCT/ US95/ 05000

- 16 - 12. The method, of Caim1 wherein the step of formng
the translucent rotary di e Pl eetirFprutesdefitningps design and having a

. _ . TS | _ : he
pl acing the curved transfer:-plaje in_a nol(; e ~__€exposing t
i nner surface of the transf@ttping sdag ang a support; ghgeri féedicatiyimge

material into the nold; . _causing.the die plate nmaterial to
contact the inner spﬁ?%ﬁxf%ﬁe??%Pgr%ﬁgY%rt%?aPBFeﬁnﬁurface of the
curing the die plate ”ater'fgtéf&f&iénﬁfgiéOggﬁytﬂeesupportpgggg'di%%osed

' 5 : within the rotary die plate, the support edge
having a plurality of notches, and
means for securingrthe cutting rule in the
rotary die plate; and
an opposing cylinder poeitioned parallel to and in
10 opposite rotary relationship with tne.die cylinder, the
opposing cylinder and the cutting rule in the rotary die plate

cooperating to cut a material in the pattern of the design.

34. The rotary cutting machine.of Claim 33 wherein the
_is_ rotafy die plate_is'mounted on.the'die cylinder by e plurality
of fasteners diepesed through mounting holes located in the
rotary die plate and aligned in receiving holes positioned
along'the die cylinder, the translucent rotéry die plate
allowing the mounting holes in the rotary die plate te be

20 easily aligned with the receiving holes in the die cylinder.

35. The rotary cutting machine of Claim 33 wherein the
means for securing comprises a plurality of interlocking
connectors connected to the notches in the cutting rule, the

25 interlocking connectors operable te reinforce the rotary die

plate and to secure the cutting rule-in the rotary die plate.

B C L N S *
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13. A nethod of cutting using a rotary die, conprising the foll ow ng
steps:  wo 9531317 providing a rotary cutting di e comqideliesedo CUr Ved,
translucent rotary die plate and a cutting rule supported in 15 the die
plate, the cutting rule formng a prede%grnined desi gn;

mounting the die plate on a die cylindef“of a rotary cutting machine

by di sposi ng aqpl ur gh,l.t E:$ﬂ I i cated
in the die pl at3§,' an Iea iognl g%ﬁzﬁ:&?ﬂ%%&i g%&nfer%lﬁirrﬁp-ﬁe%:e@\%%%ilﬁgﬁ%és)

posi ti Onegnﬁkgﬂg»c'k'i?xgd!c%nnec_torscﬂzié‘@e—réhafﬁgh hooks. - feeding a
mat eri al between the~die cylinder and an opposi ng cylinder whereby

the cutting rule in the rotary die plate cuts the material in the
pattern of the design. 25 14. The method of Caim 13 wherein
the step of pravi.di Mhe rotaryt mmttdirsy mantinegpfli GlaimB3 sdsetdiin stleps of :
WD 95/ 31317 PCT/ US95/ 05000

- 175 rotary die plater ds diomprisest ©fy epaxyhpstd material nghat cur ved

exhibits a low shrink factor.

38. The rotary cutting machine of Claim 33 wherein the
cutting edge of the cutting rule extends about 1/8" above the

10 rotary die plate.

39. The rotary cutting machine of Claim 33 wherein the

rotary die plate is transparent.

15 40. The rotary cutting machine of Claim 33 wherein the

notches are key-hole shaped notdhes K

41. The rotary cutting machine of Claim 33 wherein the
rotary cutting die is mounted on a discrete section of the die

20 cylinder.

* - C L M - *



e

cutting rule transfer plate having an inner surface and an out er

surface,; formng a cutting rule channel in the transfer
5 pl at e, wbesgisiri ng rul e channel form ng a predeterm ned PCT/USISHSMOQN;
placing a cutting rule having a cuttingl/édge and a support edge in
the cutting rule channel, the support edge of the cutting rule
extending fromthe inner surfage,of the 10 transfer plate;
formng a translucent rotary di | ate on the inner . surface of the
transfer plate wherein the suppgdgt\edge of the cutting rul e extends
into and is supported in thefrofay\die ¢  plate; and 15 '
renmoving the transfer plate frgm Nge\rot afy die pl at e.
15.., The nethod of O aim 14 ' e step of formng t he
translucent rotary die plat éﬁéi steps of: 20
pl acing the curved transfer/plfgte i | d; exposi ng the
I nner surface of the transffer at Injecting die plate
material into the nol d}® ausing the die plate material to
contact the inner sl flace YO\t heNyrynsfer plate; and |
_ ~
« Y &
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o
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25 curing the die plate material to formthe rotary die

pl ate. WD 95/ 31317

PCT/ US95/ 050/0®5/31317 - 18- PCT/USOSHEN00 The
met hod of Claim 13 wherein the rotary di/é plate I's mounted on a

di screte section of the die cylinder. 17. A rotary cutting

die conprising: 5 a translucent rotary die plate conprising
an inner surface and an outer surface; ; ja cutting
rule defining a predeterm ned design and co 1'S1g a | ng edge

and a support edge, the cutting edge ext endi'Trg abﬁ - e Qo er
surface of the rotary die plate and 10 the support efige _di spased within
the rotary die plate, the support edge conpr|5|ng‘a plural ity of

not ches; and means for securing the cutffi-ag—fule in the
rotary die plate. 15 18. The rotary cMEymTg di e of I m

17, wherein the nQVphes are key-hol e shaped not che

L T
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19.vThe rotary cutting die of Claim1l7 wherein the rotary die plate

IS transparent. 20 : 20. The rotary cutting die of Claim1l7
wherein th&V09sB31317rotary die plate is conprised of epoxy-baSEd/USAYRIPY

t hat exhibits a | ow shrink facto3/6 25 21. The rotary
cutting die of Claim17 wherein the neans for securing conprises a
plurality of interlocking connectors connected to the notches in the
cutting rule, the interl ocking WO 95/ 31317

PCT/ US95/ 05000 - 19 - connectors
operable to reinforce the rotary die plate and to secure the cutting
rule in the rotary die plate. 22. The rotary cutting die of
Claim21 wherein the 5 ' interlocking connectors are S-shaped hooks.

23. The rotary cutting die of Caim17 wherein the
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cufiing edge of the cutting rule extends about 1/8" above the out er

surface of the rotary die plate. 10 24. The rotary cutting die
of dai m lyygbgsisin t he rotary die plate is sized forPQEES2HNSA00

di screte section of a rotary cu#yéng machi ne die cylinder. 15

25. A rotary cutting die conprising: _ a translucent rotary
die plate conprising an inner surface and an outer surface;

a cutting rule defining a predeterm ned design and conprising a
cutting edge and a support edge, the cutting edge 20 ext endi ng above
the outer surface of the rotary die plate and t he support edge

di sposed within the rotary die plate, the

plurality of notches; and a plural j5
connectors connected to the n hes in th
I nterl ocking connectors 25 oper ab to Supp

rqtary die plate. 26. The r'%%ﬁ?%/
wherein the HnwdeEMMeisEQfm-
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WO~95/ 31317 ' PCT/ US95/ 05000

- 20 -~ 27. The rotary cutting die of Caim25 wherein the
#otary di @&js§37s conprised of epoxy-based material that PCT/USES0S0U0its a
| ow shrink factor. 5 28. Thg rotary cutting die of Claim25
wherein the cutting edge of the cutting rule extends about 1/8" above
t he outer surface of the rotary die plate. 29. The
rotary cutting die of Claim25 wherein the 10 rotary die plate is sized
for use on a discrete section of a rotary cutting machine die

Cy| i nder . . i i . rerermtiTe
not ches are key-hol e shaped| jnotches. 15 31. The rotary] cpttin
die of Claim 25 wherein |t he i nterlocking connectors are S-shaped
hooks. 32.| They rotary cutting die of Caim25 wherein fhe 29
I nterl ocking connectors jare further opera,ﬂ., ' 8, t he

‘ — ' D
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rotary die plate. 33. Arotary cutting machine conpri sing:

a die cylinder; 25 : arotary cutting die nounted on the die
cylinder, wo9s3itye rotary cutting die conprising PCT/US95/05000 &
translucent rotary die plate having an 6/6 - I nner surface
and an outer surface, WO 95/ 31317 N

PCT/ US95/ 05000 - 21 -

a cutting rule defining a design and having a 22 _ cutting
edge and a suppor , the cyting edgeNext endi ng
above the outer su f th ptary di e phate gnd
t he support edge +5 by the rotary dNe
plate, the support edg : S aving a plurality o

not ches, and ”Eaéé ot~ securing the cutting rul¥ in
t he rotary 9%,}: at’e; and : an
opposi ng cylinder positioned p%ﬁ;f el “to and in 10 opposite rotary

relationship with the di?/i//y.aer, t he




ppblosi ng ctylinder and the cutting rule in the rotary die plate om

gooperating to cut a material in the pattern of the design. ’-;:1“"1:-1;‘%
34. The rot arpgtlbti Ng nacwoil® reELIECAKDPROBERM ORGINZATIBE 15 QRF v die
plate is nountéd”onh the die cylindereRptiomal Bpegp 5| j t y of fasteners

di SpOsedNTERNATIONALUAPPIICATIONBUBIISHER (UNDER THE PATENT COOPERATION TREATY (RCT)

alig
tran
rota
t he
wher
coenn
inte
and
95/ 3
- 22
inte

g A=Y 55, @10ST [T ONEd aron e die Ccylinaer |
s?ﬁé‘l’etﬁ?&?%?g\rﬁypgl e ép ‘glt e 2!}' 4w W‘@"%‘B‘h’%ﬂ"ﬂ "RTes in vaeggﬁlgll
ry AP e to be 20  easi |y fi g beabibolh HubRatioR DR | BNRRE 995 [23.11.95)
bi-e—cyh-nder —Fhe—o 2 g—rach o—d 33
Pl thillSational ApplicdBRAibb?" S efétr/ﬂsﬁw 1) Beliguafta Bladed: AM, WY, A, BB HECBR IKENEH,

pctors connected to the notches € CUtQN, g, D) IDE, ER, [ES, FIASB, GE, HU, IS, JP, KE,
F 23 diternggionad FiliepRagpr S opeﬁmﬁr@”j;%(m&ﬁforce Ky &Py BB, K2y LIg LR, LT, LU, L @% MN,

20
A

rotarans ot t il N _nooh ng N alm 2
oty L e oTrTTe ot A4

T ot T

F0 secure the cutting rule in gfie rotlary M‘ ° é’éﬁ%@:";&“ BT DL

L3d) Priority Data: , DIGES, ; GRUBUT, LU, MC, NL, PT, SE), OAPI
- 08/241,618  36. 12Mmg 1990(120394 Ut t i Wy | mac hipaent (BF, Bl, 6F,10G361, GMeGA,iGN, MLEMR, NE,
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| (57) Abstract

A rotary cutting die (10) includes a translucent or transparent rotary die plate (14) having an inner surface and an outer surface (18).
A cutting rule (12) that defines a cutting design (21) is supported by the die plate. The cutting rule includes a cutting edge (16), which
extends above the outer surface of the die plate, and a support edge (20) disposed within the die plate. The support edge preferably includes
a plurality of key-hole shaped notches (22). Preferably, a plurality of S-shaped hooks (24) are connected to the key-hole notches, and serve
to reinforce the rotary die plate and to support the cutting rule in the rotary die plate. The die plate is preferably formed from an epoxy
material that, upon hardening or setting, exhibits a low shrink factor. .




37. The rotary cutting machine of Caim33 wherein the 5 rotary die

plate is conprised of epoxy-based nmaterial that exhibits a low shrink ..
factor. 38. The rotary cutting machine of Claim33 wherein the ~
cutting edge of the cutting rule extends about 1/8" above the 10 rotary
die plate. 39. The rotary cutting nmachine of Caim33 wherein

t he rotary die plate is transparent. 15 40. The rotary
cutting machine of Cdaim33 wherein the not ches are key-hol e shaped

not ches. 41. The rotary cutting nmachine of C aim 33 wherein

t he rotary cutting die is nounted on a discrete section of the die

20 cyl i nder.
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