FORM FOR MANUFACTURI NG RESI N MOLD AND CLAMPI NG JI G FOR RESI N

MSLD BACKGROUND OF THE I NVENTION Field of the

| nvent i on: The present invention gl? ﬁt 3 Zf 6 '
manuf acturing a resin nold for nolding an ult ol n‘)resln mhlch
I s poured therein by exposure to ultraviplet radiation, and a cl anpi Jlg
for clanping such a resin nold. Descriﬁflon of the Related Art: 1POS§

General |y, product devel t for nanufactugb
replicas of a new pr odu%dﬁg Fﬁm@w u‘s/appr ai sal s 'f)'?'

its qualities such as appedfRNESMpAIE 71 I RESAP WOLD:

BACKGROUND OF THE INVENTION
Field of the Invention:

The present invention relates to a form for
manufacturing a resin mold for molding an ultraviolet-
curable resin which is poured therein by exposure to
ultraviolet radiation, and a clamping jig for clampiling
such a resin mold. -

Description of the Related Art:

Generally, product development projects
include a stage for manufacturing replicas of a new
product for the purpose 6f making various appraisals of
its qualities such as appearances, etc. One well known
.process of producing replicas is a vacuum casting method
‘which employs a matrix of silicone rubber. Accofding to
this method, a master model as é pattern for producing
replicas is formed, and then embedded.in a thermosetting
liquid silicone rubber compound. Then, after the
thermosetting liquid silicone rubber éompound is
vulcanized, the master model is removed, and a
thermosetting resin is poufed into the mold cavity that
has beeh created in the thermosetting liquid silicone
rubber compound. The poured tEermosetting resin is cured
with heat, producing a.replica.

To meet demands for forming replicas quickly,



process of producing replicas is a vacuum casting nmethod which enploys a
matrix of silicone rubber. According to this nmethod, a naster nodel as a
pattern for producing replicas is forned, and then enbedded in a
thernosetting liquid silicone rubber conmpound. Then, after the

t hernosetting liquid silicone rubber conmpgund is vul canized, the naster
nodel is renoved, and a thernosetting re§inis poured into the nold cavity

Comound. THISTR AR (EShERRTT AT 6 Profud il deb Hierfic ng a
. : _ _ ' g a
2 there nadhdPHontl cif SHRIRES Lle Rt it i PR BRI Mo vsea 1
Japanese lmi*f%%ﬁhf“?é?“eﬁ&ﬁﬂigﬁt&%ﬁ Nﬂsclosed process employs a
' mold made of a transparent RTV (room-temperature-
vulcanizable) silicone rubber compound. An ultraviolet-
curable liquid resin such as an epoxy resin or an acrylic
reactive resin is poured into the méld, and then cured
into a replica by exposure to ultraviolet radiation. |
The conventional process disclosed in the
‘above publication is disadvantageous in that it is
donsiderably time-consuming to produce the molded replica,
and hence fails to satisfy user's demands for a quick
overall period required from'the designing of a master
model until appraisals of the replica.
| .The applicant has proposed a process of simply -
and quickly producing a replica by generating a master
model, forming a matrix of silicoﬁe rubber based on the
. master model, and pouring a resin into the matrix, as
disclosed in Japanese patent application No. 8-274068.
According to the above proposed process, a
‘matrix having a cavity complementary in shape to a
replica to be formed is constructed of a vulcanized body
of tramnsparent photo-setting liquid silicon rubber
compound, and a photo-setting liquid resin is. poured into
the cavity in the matrix. Light emitted from a light
source outside of the matrix is applied to the photo-

setting liquid resin through the matrix for thereby



3-11471, for exanple. The disclosed process enploys a nold nade of a
fransparent RTV (roomtenperature- vul canizable) silicone rubber conpound.
An ultraviolet- ~curable liquid resin such as an epoxy resin or an acrylic
reactive resin is poured into the nmold, and then cured into a replica by
exposure to ultraviolet radiation. The conventional process
disclosed in the above publication is d%sadvantageous in that it is

consi derabl y _ti nme-consum.ng -+:q .prodyce. t nmol.ded replica, ,.and hence fails
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designing of a master nodel until appraisals of the replica. '
The applicant has proposed a process of sinply and quickly producing a

replica by generating a nast Igﬂﬂﬁﬁ? EREENTTON | X of silicone rubber
based on the nmaster nodel, g% pourkﬁbaggre3|n Into the matrix, as

oot oy L6 (hE Rponatordnt, SRS onele oF BiORRcemnc,
conpl enent ahYreint 1YMRD provide a form for manufacturing a resin
| mold.easily and quickly. '

A major object of the present invention is to

provide a clamping jig for reliably clamping a resin mold
" to produce a high-quality molded product.

The above and othér objects, features and .
advantages of the present invention'wili become more
apparent from the following description when taken in |
conjunction with the accompanying drawings in which

‘preferred embodiments of the present invention are shown

by way of illustrative example.

BRIEF DESCﬁIPTION‘OF THE DRAWINGS

FIG. 1 is a perspective view of a form for
manufacturing a resin mold according to a first
embodiment of the present invention;

FIG. 2 is a vertical cross-sectional view of
the form shown in FIG. 1;

FIG. 3 is a perspective view of a form for
manufacturing a resin mold according to a second
-embodiment of the present invention;

FIG. 4 is a perspective view of a form for

manufacturing a resin mold according to a third



replica to be formed is constructed of a vul canized body of transparent
phot o-setting liquid silicon rubber conpound, and a photo-setting |iquid
resin is poured into the cavity in the matrix. Light emtted froma |ight
source outside of the matrix is applied to the photo- setting liquid resin
through the matrix for thereby

curing the photo-setting liquid resin inth a replica.

SUNNARY'CF %k%?éyw I thefgreﬁgﬁﬁfééy ﬁFﬁageneral obj ect of the present

i nvention t orm aresin nold easily and

guLFSL%ing jig for rellg%+§gc §L§f%ﬁgépéﬁga9§ﬁéﬁgépé8¥foéI9£3*80£0 _provide
frame of a form for manufacturing a resin mold according
to a fourth embodiment of the preseﬂt invention;
| FIG. 6 is a fragmentary perspective view of a
frame of a form for manufacturing a resin mold according
.to a £ifth embodiment of the present invention;

FIG. 7 is a perspective view of a form for
manufacturing a resin mold.according to a sixth
lembodiment of the present invention:

FIG. 8 is a perspective view of a form for
manufacturing a resin mold according to a seventh

" embodiment of the preSent invention;

FIG. 9 is an explodea perspective view of the
form shown in FIG. 8; |

FIG. 10 is an exploded perspective view of é
clamping jig for a resin mold according to an eighth
‘embodiment of the present invention:;

FIG. 11 is a side elevational view of the
-clamping jig shown in FIG. 10; |

FIG. 12 is an exploded perspective view of a
clamping jig for a :esin mold according to a ninth
embodiment of the present invention;

FIG. 13 is a side elevational view of the
clamping jig shown in FIG. 12;

FIG. 14 is an exploded perspective view of a

clamping jig for a resin mold according to a tenth



t:0 produce a high-quality nol ded product. The above and ot her
objects, features and advantages of the present invention will beconme nore

apparent fromthe follow ng description when taken in conjunction with the -

acconpanyi.ng drawi ngs in which preferred enbodi nents of the present
i nvention are shown by way of iIIustra{iye exanpl e. _ BRI EF
DESCRI PTI ON OF THE DRAW NGS IG 1 is a perspective view of a

formfor cnBolambHE BE %héeﬁﬁrgsgﬁltdig%gﬁﬂbﬁg to a first enbodi ment of
the present invention; FI IS a vertical cross-sectiona

view of the form shopmglnibl & & side elevatiofa® vPekSof PRESPECLVE View
of a-formfor manufacturing a resin nold according to a second enbodi nent

of the preskampingefigoshown in FIG. 1ELG 4 is a perspective view of a
formfor manufacturing a resin nold according to a third
FIG. 16 is an exploded perspective view of a
form for manufacturing a resin mold according to an
eleventh embodiment of the present invention:
FIG. 17 is a vertical cross-sectional view of
the form shown in FIG. 16; |
FIG. 18 is a perspective view of a resin'mOId
manufactured by the form shown in FIG. 16;
FIG. 19 is a vertical cross-sectional view of
a form for manufacturing a resin mold according to a
twelfth embodiment of the present invention;
FIG. 20 is a vertical cross-sectional view
showing the'manner in which the form shown in FIG. 19
operates; and
FIG. 21 is ah,exploded vertical cross-

sectional view of a resin mold manufactured by the form

shown in FIG. 19.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As shown in FIGS. 1 and 2, a form 10 for
manufacturing a resin mold according to a first
embodiment of the present inﬁention comprises a frame 18
defining a space 16 for accommodating a master model 12
that corresponds in shape to a product (not showh) to be

molded and for receiving an ultraviolet-curable resin 14



4 enbodi nent of the present invention; FIG 5 is a fragnentary
perspective view of a franme of a formfor manufacturing a resin nold
according to a fourth enbodi nent of the present invention;

EIG 6 is a fragnentary perspective view of a franme of a formfor
manufacturing a resin nold according to a fifth enbodi mrent of the present

i nventi on; FIG 7 is a perspective view of a formfor
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the fastening the frame 18 integrally in a unitary structure.

| The frame 18 comprises a bottom plate 22, a
pair of parallel spaced first side plates 24 vertically
disposed on the bottom plate 22 and serving as side wélls,
a palr of parallel spaced secoﬁd side plates 26
vertically disposed on the bottom plate 22 and serving as
side walls lying perpendicularly to the side walls
provided by the first side plates 24, and a lid plate 28
insertable in the space 16 at an end of the frame 18
remote from the bottom plate 22. The bottom plate 22,
the first side plates 24, the second side plates 26, and
the 1id plate 28 are made of an ultraﬁiolet-permeable
material such as an ultraviolet-permeable resin,'an
ultraviolet-permeable glass, or the like. Ih the first
embodiment, each of the botfom plate 22, the first side
plates 24, the second side plates 26, and the 1id plate
28 comprises a transparent plate of acrylic resin which
is permeable to ultraviolet radiation in a wavelength
rahge £rom 200 to 500 nm.

The bottom plate 22 has an upper surface
joined to lower ends of the first and second side plates
24, 26 by an ultraviolet-permeable transparent adhesive
tape 30. The first side plates 24 have respective inner
‘surfaces 24a joined to opposite end surfaces 26a of the

second side plates 24 by an ultraviolet-permeable



torm shown in FIG 8: :
clanping jig for a resin nold according to an eighth

of a

FIG 10 is an expl oded perspectivé Vi ew
enbodi nent of

the present invention; ' FIG 11 is a side elevational view of

the

clanmping jig shown in FIG 10;

perspective view of a clanmping jig for ﬁ.resin-nnld according to a
enbodi nent of the present invention; - FIG 13 is a side

el evati onatrih8pabnth8anekafai Repki §0Sho¥Resd f&adtolet-
i s an expl oded perspective viewol a clanmping Jig a

or resin nold

FIG 12 is an expl oded

ni nt h

FIG 14

accordi ng permehBlbhtransparent adhesive tapes 30 may have s?Ing®BROdI ment
of the present invention;

or double-sided adhesive layers.
The fasteners 20 comprise repeatedly usable

bolts 32 by which the bottom plate 22 and the first and

second side plates 24, 26 are fixed to each other and the

first and second side plates 24, 26 are fixed to each

other. The bottom plate 22 has through holes 34 defined

substantially centrally in respective four side edges
thereof, and the first and second side plates 24, 26 have
threaded holes 36 of predetermined depth defined
eubstantially centrally in respective lower ends thereof
coxially with the respective through holes 34. The bolts
32 are inserted through the respective through holes 34
and threaded into thelrespective threeded holes 36,
thereby festening the lower ends of'the firet and second
side plates 24, 26 to the bottom plate 22.

Each of the first side plates 24 has an array

‘of vertically spaced through holes 38 defined in each of

opposite vertical edges thereof, and each of the second
side plates 26 has an array of vertically spaced threaded

holes 40 of predetermined depth defined in each of

.opposite vertical ends thereof coxially with the

respective through holes 38. The bolts 32 are inserted
through the respective through holes 38 and threaded into
the respective threaded holes 40, thereby fastening the

first and second side plétes 24, 26 to each other. The .



FI.G 15 is a side elevational view of the clanping jig showmn in FIG 14;
FIG 16 is an expl oded perspective view of 'a formfor manufacturing a
resin nmold according to an el eventh enbodi ment of the present invention;
FI.G 17.is a vertical cross-sectional view of the formshown in FIG 16;
FIG 18 is a perspective view of a resinignld manuf actured by the form
shown in FI.G 16; FIG 19 is vertical cross-sectional view of

f f d f
he-pr esent SORGER Pance” 22 i ol el BiORh, BhchRd saal® poiteR 8 o0l
view showi pg bbg ta Pldsit fiile" tolganle? Tntl0Mhe! Brahs 1hIwndRe 3kes: and

FIG 21 is an explo verti cal sectiona VIeM/O aresinnold
manuf act ur egdgby pos gghgb.shown |n FIG. 19.

The form 10 operateg as follows:

As shown in FIG. 2, the master model 12 is
placed in the space 16 in the frame 18 by a support 42
extending upwardly from the bottom plate 22. The
ﬁltraviolét—curable resin 14, e.g., ultraviolet-
vulcanizable silicone rubber, is poﬁred into the frame 18
by a vacuum casting method, after which fhe 1id plate 28
is placed in the space 16 over the ultraviolet-curable
.resin 14.

| Then, ultraviolet radiation from ultraviolet:

florescent lamps (not shown) placed upward, downward,
left, right, forward, and backward of the form 10 is
_applied to the form 10 for a predetermined period of time.
The ultraviolet radiation passes through the bottom |
plate 22, the first and second side plates 24, 26, and
the 1id plate 28 and irradiates the ultraviolet-curable
resin 14 in the space 16; thereby curing the ultraviolet-
curable resin 14 into a resin mold 44. .

After ultraviolet radiation is applied to cure
‘the ultraviolet-curable resin 14, the bolts 32 are
removed to separate the bottom plate 22 and the first and
second side platesl24, 26 from each other, and the lid
plate 28 is detached. Then, the resin mold 44 is removed

from the space 16. The resin mold 44 is thereafter split



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS ' As shown in
FLGS. 1 and 2, a form 10 for manufacturing a resin nold according to a
first enbodiment of the present invention conprises a frame 18 defining a
space 16 for accommodating a master nodel 12 that corresponds in shape to
a product (not shown) to be nolded and f8r receiving an
ultraviolet-curable resin 14 = 6 to be

di i i t by | 1 d | i f
Posteners sdithaEldia s e SHinle; Spd Wi masred WadhLtd s '\,
uni tary strqﬁtnkqe Yed. The resin Mdd r«ﬁmi’:hﬁ%l%\%er%di%?ﬁe%o%%o@ plate 22, a

pair of para spaced first side plates di'Sposed on the

bot t om pl at gz4a-8Nh /RGN LB GRSy (foPaHow) R A & SPaced
second side plates 26
.complementary in shape to the master model 12.

In the first embodiment, the bottom plate 22,
the first side plates 24, the second side plates 26, and
the 1lid plate 28 are made of an ultraviolet-permeable
material. After the space 16 iﬁ the ffame 18 is filled
with the ultraviolet-curaﬁle resin 14 which surrounds the
master model 12, ultraviolet radiation is applied from
around the frame 18 to the ultraviolet-curable resin 14
to cure the ultraviolet-curable resin 14 into the resin
mold 44. |

Consequently, it is possible fo manufécture
the resin mold 44 quickly with ease. The resin mold 44
can be formed with a much shorter period of time than a
conventional matrix or resin mold made of thermosetting
or room-temperature-vulcanizable silicone rubber.

According to the present invention,
furthermore, the bottom plate 22, the first side-plateé
24, and the second side plates 26 are fastened together
by the repeatedly usable bolts 32 as the fasteners 20.
Since the bolts 32 can repeatedly be used to assemble
frames 18, they make the.form 10 economical.

The botfom plate 22 and the first and secona
side plates 24, 26 are joined to each other by the

transparent adhesive tape 30, and the first and second



vertfcally di sposed on the bottom plate 22 and serving as side wall
perpendicularly to the side walls provided by the first side plates

and a lid plate 28

uItraV|oIetsfaénﬁﬁakssgh@

s lying
24,

insertable in the space 16 at an end of the franme 18
renote fromthe bottom plate 22. The bottom plate 22,
pl ates 24,

the first side

the second side plates 26, anglg the lid plate 28 are nade of an
ultraviolet-perneable nmaterial such as an ultraviol et-perneable res

zsoaréhsoihlsa tbneaaﬁ bthék bgTeRd Ment,

the bottomplate 22, the first side plates 24, the second side plat
and the Ildtﬁaﬂéparaﬁtcaanésieé fapeaneparmésd! ttghsharsity | ddnd s Whi ch
Is perneable to ultraviolet radiation in a wavel ength range from 200 to

tapes 30 Seeveoasoocuphidrifgd membepsuphat Koldathe Forsed to

| ower ends of the first and second side plates 24, 26 by an
ul travi ol etapdrseabhd@ sidespdates 24he26vintimptedP. agaknétreachi de pl ates
24 have respective inner surfaces 24a joined to opposite end surfac

500 nm

of the

other for reliably preventing the ultraviolet-curable
resin 14 poured in the space 16 from leaking out of the
frame 18.

FIG. 3 shows a form 50 for manufacturing a
resin mold according to a second embodiment of the
present invention. Those parts of the form 50 which are
identical to those of the form 10 according to the first
embodiment are denoted by idenfical reference numerals,
and will not be described in detail below.

As shown in FIG. 3, the form 50 has a
plurality of repeatedly usable fasteners 52, instead of
fhe fasteners 20, each comprising aﬁ elastic band 54
extending around the frame 18 and a.pair of detachable_
joints 56, 58 attached to respective opposite ends of the

elastic band 54. One of the joints 56 has a release

-member 60 for releasing the Jjoints 56, 58 from a joined

state.

In the second embodiment, as described above,
each of the repeatedly usable fasteners 52 has the
elastic band 54 whose opposite ends can quickly and
easily be connected and disconnected. The fasteners 52
allow the frame 18 to be assembled and disassembled

easily in a short period of time.

in, an
each of
es 26,

es 26a



second side plates 24 by an ultraviol et-perneabl e t ransparent
adhesive tape 30. These ultraviolet- perneable transparent adhesive tapes
30 may have single- or double-sided adhesive |ayers. ‘The
fasteners 20 conprise repeatedly usable bolts 32 by which the bottom plate
22 and the first and second side plates]aﬂ, 26-are fixed to each other and
the first and second side plates 24, 26 are fixed to each other.  -The

bottom pl ate 22 has thggggh4P%hg§53é ) '?2g Fﬁggﬁggﬁ%ggkh¥i§8ngrally in

respective four side edges ereof, an second-side. pl ates’

24, 26 h ' f Lned
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subst anti al centrally in respective coxially wth the
respective thvendiomel es 34. The bolts

As shown in FIG. 4, the form 70 comprises a
frame 72 aﬁd a plurality of repeatedly usable fasteners
74 for integrally holding the frame 72 together. The
frame 72 comprises a bottom plate 76, a pair of parallel
spaced first side plates'78 vertically disposed on the
bottom plate 76 and sefving as side walls, a pair 6f
parallel spaced second side plates 80 vérticaliy disposed
on the bottom plate 76 and serving as side walls lying
.perpendicularly to the side walls provided by the first
side plates 78, and a lid.piate 82 insertable in the
space 16 at an end of the frame 72 remote from the bottom
plate 76. Each of the bottom plate 76, the first side
plates 78, the second side plaées 80, and the 1id plate
82 comprises a transparent pléte of acrylic resin.

The bottom plate 76 has a pair of horizontal
ridges 84 disposed on and along opposite side edges of an
ﬁpper surface thereof and fitted in respective grdoves 86
that are defined in 1oWer ends of the first side plates
78. The bottom plate 87 and the first side plates 78 are
thus combined with each other by the ridges 84 fitted in
‘the grooves 86. The first side plates 78 have vertical
ridges 88 disposed on and along opposite side edges of
inner surfaces thereof and fitted in respectiﬁe grooves

90 that are defined in opposite ends 80a of the second



32 are inserted through the respective through holes 34 and threaded into
the respective threaded holes 36, thereby fastening the |ower ends of the
first and second side plates 24, 26 to the bottom plate 22. _
Each of the first side plates 24 has an array of vertically spaced through
hol es 38 defined in each of opposite veéércal edges thereof, and each of
the second side plates 26 has an array vertically spaced threaded

R bt A ot
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plates 24, 1§ Reyrdo¥ed*00.ThPhe second side plate 80 may be -

combined with the bottom plate 76 by ridges and grooves

.that are similar to the ridges 84 and the grooves 86, or

may simply be placed on the flat upper surface of the

bottom plate 76 as shown. '

| The fasteners 74 comprise known.buckles and

will not be described in detail below.

With the form 70, the first and second side
plates 78, 80 are combined with each other through
interfitting engagement by the ridges 88 fitted in the
grooves 90, and the fiist and second side plafes 78, 80
are combined with the bottom plate 76 through
interfitting engagement by the ridges 84 and the grooves
'86.

The interfitting joints between the bottoﬁ
plate 76 and the first and second side plates 78, 80
serve as seals for preventing the resin from leaking out
-of the frame 72. Since the fraﬁe 72 does not use any
transparent adhesive tapes, it can economically be used
repeatedly a number of times.

FIG. 5 fragmentarily shows a frame 92 of a
form 90 for manufacturing a resin mold according to a
fourth embodiment of the present in#ention.

As show in FIG. 5, the frame 92 includes first

and second side plates 94, 96 having vertical recesses



bottomplate 22 and the first and second side plates 24, 26 are thus
fastened together into the frame 18 which is of a box shape.

The form 10 operates as foll ows: : As shown in FIG 2, the naster
madel 12 is placed in the space 16 in the frame 18 by a support 42
extendi ng upwardly fromthe bottomplate%32. The wultraviolet-curable resin
14, e.g., ultraviolet- wvulcanizable silicone rubber, is poured into the

frame 18 bbaa,V@%wm&%'ﬂéatghmvﬁoﬁeﬁgﬂ@g %&%P&J&Ned t@f}ﬁe it | S

placed in the space 16 over e thraV|_ rablfe resin
Then, ul trayi@l ¢t ttad Anitd) thed Pedddsdy P, Jga0r SeapRlctiv®@isy,(not shown)

pl aced upward, downward, left, right, forward, and backward of the form 10

is appliedtherdhy ho1aity fidle Fiffeddeind Fotohd iided pafatids ™4, bee
ultraviolet radiation passes through the bottom plate 22, the first and
second si deip dnterFittitg anpagement aritihatenchS cthedy inadi dAlemiidre
ul traviol et-curable :

tight fashion. .

FIG. 6 fragmentarily shows a frame 102 of a
form 100 for manufacturing a resin mold according to a
fifth embodiment of the present invention.

As shown in FIG. 6, the frame 102 includes
first and second side plates 104, 108. The first side
plate 104 has a vertical dovetaill groove 106 defined in
an end 104a thereof, and the sgcond side plate 108 has a
vertical dovetail 110 projecting from én edge of an inner
surface thereof. The dovetail 110 is vertically s;id :
into the dovetail groove 106 untii the dovetall 110 is
fully fitted in the dovetail groové 106, whereupon the
first and second side plates 104, 198 are held in

- interfitting engagement with each other in a liquid-tight
fashion.

According to the fourth and fifth embodiments,
.the forms 90, 100 neéd no transparent adhesive tapes, but
are capable of preventing the resin from leaking out of
the frames 92, 102 and offer the same advantages as those
of the form 70 according to thé third embodiment.

FIG. 7 shows a form 120 for manufacturing a

resin mold according to a sixth embodiment of the present

invention. Those parts of the form 120 which are



resin 14 in the space 16, thereby curing the ultraviolet- curable resin 14
into a resin nold 44. After ultraviolet radiation is applied to
cure the ultraviolet-curable resin 14, the bolts 32 are renoved to
separate the bottomplate 22 and the first and second side plates 24, 26
fromeach other, and the Ilid plate 28 ig detached. Then, the resin nold 44
Is renoved fromthe space 16. The resindfol d 44 is thereafter split

st 0 {10, HERIES, LA (BARIDLS R0 LB TRY! ool A2 gpmved. The
Fhon) 41 <Rl angC ARE) EESP Sl RoRREG, b2s) A6niREN b 248 800, s 20
the second §L@gBhALCRumBral®d and will not be described in detail
below. _ |
| The form 120 has a frame 122 including a pair
of parallel spaced first side plateé 124 elongate in the
directions indicated by the arrow A, and a pair of |
parallel spaced second side plates 126 disposed between
and shorter than the firét side plates 124. The first
side plates 124 have spaced pairs of vertical ridges |
(first engaging portions) 128 disposed on inner surfaces
124a thereof. The second side plate 126 has grooves
(second engaging portions) 130 that are defined in
opposite ‘ends 1l26a thereof. '

To assemble the form 120, the second side
plates 126 are positioned in vgrtical alignment with any
desired one of the pairs of vertical ridges 128, and
vertically displaced to cause the;r grooves 130 to
receive the respective ridges 128. Therefore, the second
side plates 126 may be positioned with respect to the
first side plates 124 at.any one of the given positions
corresponding to the pairs of vertical ridges 128 with
respect to the directions indicated by the arrow A.
Accordingly, the distance between the second side plates
126 may be varied depending on the different sizes of
master models used. The form 120 which is thus capable

of changing its size is versatile in its applications.



the lid plate 28 are made of an ultraviolet-perneable material. After the
space 16 in the frame 18 is filled wth tthe ultraviolet-curable resin 14
whi ch surrounds the master nodel 12, ultraviolet radiation is applied from
around the frame 18 to the ultraviolet-curable resin 14 to cure the
ultraviolet-curable resin 14 into the regin nold 44.

Consequently, it is possible to manufact the resin nold 44 quickly with

' . Th I d 4 i Lh d of
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The bottom plate 22 and the first and second
according to the third embodiment are denoted by
-identical reference numerals, and will not be described
in detail below.

The form 140 has a frame 142 including a pair
of parallel spaced second side plates 144 elongate in the
directions indicated by the arrow A. The second side
plates 144 have a plurality of horizontally and
vertically spaced blocks 146 disposed on inner surfaces
l44a thereof and projecting into the space 16. |

When a ultréviolet-curable resin 1is poured

. into the space 16 around a master model and cured into-a-
resin mold 148 (see FIG. 9) by exposure to ultraviolet
radiation, the resin mold 148 has a plurality of recesses
150 defined in opposite surfaces thereof which are formed
by the respective blocks 146 of the second side plates
144. After the resin mold 148 is split into two members,
the master model is removed thérefrom. When a product is
molded by the resin mold 148, the resin mold 148 can
effectively be prevented frém being positiocnally
displaced using the recesses 150 as a positioning aid.

At the same time, the second side plates 144 may be used
as clamping members for clamping the form 140.

The second side plates 144 may have a



si.de plates 24, 26 are joined to each other by the transparent adhesive
tape 30, and the first and second -

side plates 24, 26 are joined to each other by the transparent adhesive
tape 30. These transparent adhesive tapes 30 serve as cushioni ng nenbers

that hold the first and second side plates 24, 26 intimtely agai nst each
other for reliably preventing the ultravit® et-curable resin 14 poured in

For m 80 or BYRBAACTAPEnGoR LocBtel) Ao VAEEIPLAY FB5e0oBRE5ERBod; mont of
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identical rehgLeRne BUEE ¥ifth this modification, projecting blocks,
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rather than the recesses 150, are formed on opposite
surfaces of the resin mold 148 when it is formed by the
form 140.

FIGS. 10 and 11 show a clamping jig 160 for a
resin mold according to an eighth embodiment of the
present invention.

'As shown in FIG. 10, the clamping jig 160
comprises a pair of parallel, vertically spaced fi:st and
second ultraviolet-permeable sandwiching plates 164, 166
disposed in confronting relation to upper and lower
surfaces, respectively, of a resin mold 162 that has been
split at least along a horizontal plane, a plurality of
vertical ultraviolet-permeable spacers 168 disposed
between confronting surf&ces of the first and second
sandwiching plates 164; 166 outside of the resin mold 162,
and a plurality of fasteners 170 by which the first and
second sandwiching plates 164, 166 are integrally clamped
_together through the spacers 168. The first sandwiching
plate 160 is placed on the upper surface of the resin
mold 162, and has a central rectangular opening 172 for
introducing an ultraviolet-curable resin therethrough
into the resin mold 162. ‘

The first sandwiching plate 164 has a

plurality of bolt insertion holes 174 defined therein at



and will not be described in detail below. As shown in FIG 3,
the form50 has a plurality of repeatedly usable fasteners 52, instead of
the fasteners 20, each conprising an elastic band 54 extending around the
frame 18 and a pair of detachable joints 56, 58 attached to respective
opposite ends of the elastic band 54. g of the joints 56 has a rel ease
menber 60 for releasing the joints 56, 5 rom a joined st at e.

usabl o f ast BREAE188S BUtHAEY Gtahie; OBEAING, LTAoac R BRACRFENEED can’
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the frame 18 ?o ssenb ssenb od of
time. ‘'of the lower surface of the first sandwiching plate 164.

The first and second sandwiching plates 164, 166 and the
spacers 168 are made of an ultraviolet-permeable acrylic
resin, for exémple. The spacers 168 are cylindrical in
shape, for example.

The second sandwiching plate 166 is placed on

. the lower surface of the resin mold 162, and has a
plurality of threaded holes 176 defined therein in
vertical registry with the bolt insertion holes 174 in
the first éandwichiﬁg piate 164. The second séndwiching
plate 166 also has cylindrical recesses 178 of given
.depth defined respectively in four corners of the upper
surface thereof for receiving lower ends of the
respective spacers 168. The fasteners 170 comprise bolts
180 which are inserted downwardly through the respective
bolt insertion holes 174 and threaded into the respective
threaded holes 176.

As shown in FIG. 11, when the spacers 168 are
sandwiched bj the first and second sandwiching plates 164,
166, the distance Hl bétween the inner surfaées of the
first and second sandwiching plates 164, 166 is smaller
than the height or vertical dimension H2 (see FIG. 10) of
the resin mold 162 to be sandwiched between the inner
surfaces of the first and second sandwiching plates 164,

166.



FI.G. 4 shows a form 70 for manufacturing a resin nold according to a third
epbodi nent of t'he present invention. As shown in FIG 4, the
form70 conprises a frame 72 and a plurality of repeatedly usable
fasteners 74 for integrally holding the frame 72 together. The frane 72
conprises a bottomplate 76, a pair of pglgallel spaced first side plates
78 vertically disposed on the bottom plate 76 and serving as side walls, a

pair of . parall el spacgitﬁe%ﬂgdfg'ee%gkﬁggﬁ??%eggﬁthgﬁhlxsgiigosed on the

bottom plate 76 and serving as side g perpendicularly to the
side walI's ghawededndneN@eldond satidiadridlged1bte 388,2 ahiad thlbduBwd
Insertable i'n the space 16 at an end of the frane 72 renote Fron1t e

bottom pl abadsbofFatle epadeasbalsisomikled ¢ol €he! FArkitr sandwdenipyat es 78,
the second side plates 80, and the lid plate 82 conprises a transparent

El ate of ?Cp)lbjt@ nédi are fitted respbotikelllyodnplthiee réeedassa 198 Anof
ori zonta

the second sandwiching plate 166. The bolts 180 are
inserted through the bolt insertion holes 174 and
‘threaded into the threaded holes 176, causing the first
and éecond sandwiching plates 164, 166 to clamp the resin
mold 162. | |

Then, an ultraviolet-curable resin, such as
ultraviolet-vulcanizable silicone rubber, is poured
through the opening 172 into the cavity (nof shown)-in
the resin mold 162, and thereafter exposed to ultraviolet
radiation. The ultraviolét-curable resin in the resin
mold 162 is cured into a product. Subsequently, the
bolts 180 are removed from the threaded holes 176, and
"then the first sandwiching plate 164 is detached. The
resin mold 162 is split, allowing the product to be taken
out. .

With the form 160, the first and second
sandwiching plates 164, 166 anq the spacers 168 are made
of an ultraviolet-permeable material such as acrylic
resin, for example. Therefore, the ultraviolet-curable
resin filled in the resin mold 162 can be cured into a
desired product quickly'énd reliably by exposure to
ultraviolet radiation applied from outside of the resin

mold 162.



rLdgés 84 di sposed on and al ong opposite side edges of an upper surface

thereof and fitted in respective grooves 86
of the first side plates

78 are

that are defined in | ower
78. The bottom plate 87 and the first side plates
t hus conbined with each other by the ridges 84 fitted in the

ends

grooves 86." The first side plates 78 havggertical ridges 88 disposed on

and al ong opposite side edges of inner faces thereof and fitted in

respective grooves -goTh?aﬁiQE%n fhﬂeggkgfggpgﬁgt§g§§gss§8@a%%gt?%usecond

12 side plates 80. The _ ( _
conbi ned Wi theC390-c3 Ml Beddifl 'dARA I Pietesd T64e 1$6°%

Irst and secon S

5 90. The

second side plate 80 may be conbined with™the bottomplate gﬁby ridges
and grooves holRithd SpadErsA1de thdrdbetsmsenS4 2 ithallNR 0 PRAKETHRE, Of

height H2 of the resin mold 162. Consequently, as shown
in FIG. 11, when the upper and lower surfaces of the
resin mold 162 are held by the first and second
sandwiching plates 164, 166 and the first and second
sandwiching plates 164, iss_are securely clamped together
by the fasteners 170, the resin mold 162 is slightly

elastically deformed under the pressure imposed by the

‘fasteners 170.

Since certain clamping forces are applied to
the resin mold 162, the resin mold 162 is kept
dimensionally secure to prevent the cavity therein from
being unduly deformed and also to prevent the poured
ultraviolet-curable resin from leaking out of the cévity

through the gap between the split members of the resin

‘mold 162.

FIGS. 12 and 13 show a clamping jig 190 for a
resin mold according to a ninth embodiment of the present
invention.

As shown in FIG. 12, the clamping jig 190
comprises a pair of parallel, vertically spaced f£irst and
second ultraviolet-permeable sandwiching plates 192, 194
disposed in confrontinglrelatiqn to upper and lower
surfaces, respectively, of the resin mold 162, a

plurality of vertical ultraviolet-permeable spacers 196



may sinply be placed on the flat upper surface of the bottomplate 76 as
shown. The fasteners 74 conprise known buckles and w |l not be
described in detail bel ow Wth the form70, the first and
second side plates 78, 80 are conbined with each other through
interfitting engagenent by the ridges 88 jitted in the grooves 90, and the
first and second side plates 78, 80 are mbined with the bottomplate 76

hect oter f [ (FiaRdddd SAREAE Tt e B iy (iRl SRd S ROy D0
second si de QUM sEhabbh ity BLafes S, (11 RREIEd UE i ISl from

| eaking out of the frame 72.” 'Since the frame 72 does not use any
transparent pgliesiof, taiEa plufdlli Bf YO ELtdner L by MDA adle 2

nunber of tines. FIG 5 fragnentarily shows 'a frame 92 of. a
form 90 for A anid rdedprid readwiththA ka9, 494 are
| integrally clamped together through the_spacers 196. The
first sandwiching plate 160 1is placed on the upper
surfaée of the resin mold 162, 'and has a central
rectangular opening 172 for introducing an ultravio;et-
curable resin therethrough into the resin mold 162;
The first and second sandwiching plates 192,

194 and the spacers 196 are made of an ultraviolet-
permeable material such és acrylic resin, for example.
The first sandwiching plate 192, which is placed on the
upper surface of the resin mold 162 has a central
‘rectangular opening 200 for introducing an ultraviolet-
curable resin therethrough into the resin mold 162. The
first sandwiching plate 192 has four rectangular recesses
202 defined in the lower surface thereof which are
positioned centrally along its respective four sides.

| The spacers 196 are secured at their lower
-ends on the upper surface of the second sandwiching plate
194. The spacers 196 are.in the form of plates, and
include spacers 196a positioned in vertical alignment
with the recesses 202 and longer than the other spacers
196 by a dimension equal to the depth of the recesses 202.

Each of the fasteners 198 comprises an elastic

band 204 and hooks 206 mounted on respective opposite



fqurth enbodi nent of the present invention. As show in FIG 5,
the frame 92 includes first and second side plates 94, 96 having vertical
recesses 13 98a, 98b, respectively,
defined by respective teeth that are fitted into the recesses 98b, 98a,
respectively, thereby holding the firstzqnd second side plates 94, 96 in
interfitting engagenment with each other it a liquid- tight fashion.

LS o ooy OB il O RG] ol 170 OladohoUBfY o011 10 @
152" %on, " TREbRviEpine gt 193, noluiavs CriRitlerangen sbus AL oo
defined in four on each of the first and second sandwiching plates

192, 194, which can be engaged by the hooks 206 of the

fasteners 198; The elastic band 204 has a length'H3

which is smaller a certain dimension than the height Hé

of the resin mold 162.

With the clamping jig 190, the resin mold'162
is first placed on the second sandwiching plate 194, and
then the first sandwiching plate 192 is placed on the
resin ﬁold 162. The first sandwiching plate 192 is
positioned by the upper ends of the spacers 196a which
engage in the recesses 202, with the upper ends of the
other spacers 196 being held agéinst the lower surface of
the first sandwiching plate 192.

Then, the hooks 206 of the fasteners 198 are
brought into engagementlwith the engaging ridges 208, 210,
holding the first and second sandwiching plates 192, 194
-tightly together through the spacers 196, 196a.
Thereafter, an ultraviolet-curable resin is poured
through the opening 200 into the cavity (not shown) in
the resin mold 162, and thereafter cured into a product
by exposure to ultraviolet radiation.

The clamping jig 198 allows ultraviolet
radiation to be applied feliably to the ultraviolet-
curable resin in the resin mold 162 for thereby curing

the ultraviolet-curable resin into a product, and can



an end 104a thereof, and the second side plate 108 has a vertical dovetai
110 projecting froman edge of an inner surface thereof. The dovetail 110
is vertically slid into the dovetail groove 106 until the dovetail 110 is
fully fitted in the dovetail groove 106, whereupon the first and second
side plates 104, 108 are held in interfijfling engagenment with each ot her
in aliquid-tight fashion. rding to the fourth and fifth

A
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embodiment. : '

| FIGS. 14 and 15 illustrate a clamping jig 220

for a resin -mold according to a tenth embodiment of the

present invention.

The clamping jig 220 comprises a pair of first
and second ultraviolet-permeable cases 222, 224 disposed
on upper and lower surfaces of the resin mold 162 and |
closablg and openable with respect to eaéh other, and a’
‘plurality of fasteners 226 for holding the first and
second cases 222, 224 together with the resin mold 162
housed therein. The first case 222 has a central
rectangular opening 228 for introducing aﬁ ultraviolet-
curable.resin therethrough into the resin mold 162.

The fasteners 226 comprise respective buckles
mounted on the firsf and second cases 222, 224 at spaced
positions thereon. The distance H4 (see FIG. 15) between
the inner surfaces of the first and second cases 222, 224
is smaller than the height H2 of the resin mold 162.

After the resin mold 162 is placed in the
‘second case 224, the first case 222 is placed on the
upper surface of the resin mold 162. The first and
second cases 222, 224 are firmly clamped together with
the resin mold 162 housed therein, by the fasteners 226.

Then, an ultraviolet-curable resin is poured through the



I dentical to those of the fornms 50, 70 according to the second and third
enbodi nents are denoted by identical reference nunerals, and will not be
described in detail bel ow. . The form 120 has a franme 122
including a pair of parallel spaced first side plates 124 elongate in the
directions indicated by the arrow A, . and pair of parallel spaced second
side pl ates 126 di sposed between and sh er than the first side plates

124. The fi r a('jt | an)tnet%zéﬁ,% %‘é‘ins cl Q)aé rs of vertical ridges

(first engag ng P | Sposéd on 1nner. surfaces 124a thereof. The

second side plate 126 pagr@rqQiet :ﬁa&a%%ne&@aqbaqlgar %%ﬂébu%ﬁggtehat are

defined in opposite ends 126a thereof assenbl e e for
120, the seg@Ndns ¢ardt ARS sbford C4¥ed tAzpedn ﬁberctdﬁaltr@ i gnment i t h

any desired one of the pairs of vertical rldges 128, and
ultraviolet-curable resin into a product in the resin
-mold 162. Thereafter, the fasteners 226 are loosened,
and the first and second cases. 222, 224 separated from
each other, after which the product is removed from the
resin mold 162. -

.As with the clamping jigs 160, 190, the
clamping jig 220 allows ultraviolet radiation to be

- applied reliably to the ultraviolet-curable fesin in the
resin mold 162 for thereby curing the'ultravioiet-curable
resin into a product. Furthermore,'as-shown in FIG. 15,
when the resin mold 16 is placed between the first and.
.second cases 222, 224, the resin mold 162 is clamped
‘under desired clamping forces. The cavity in the resin
mold 162 is thus prevented from being unduly deformed,
and the poured ultraviolet-curable resin is prevented
from leaking out of the cavity:

FIGS. 16 -and 17 show a form 240 for
manufacturing a resin mold according to an eleventh
embodiment of the present invention, and FIG. 18 shows a
resin mold 242 manufactured by the form 240 shown in FIGS.
16 and 17.

As shown in FIGS. 16 and 17, the form 240
which defines a spadce 16 therein has a framé.244

-comprising a bottom plate 246, a pair of parallel spaced



vertically displaced to cause their grooves 130 to receive the respective
rjdges 128. Therefore, the second side plates 126 nay be positioned with
respect to the first side plates 124 at any one of the given positions
carresponding to the pairs of vertical ridges 128 with respect to the
directions indicated by the arrow A Acgordingly, the distance between the
second side plates 126 may be varied de ding on the different sizes of
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. bottom plate 246 and serving as side walls lying
berpendicularly to the side walls provided by the first
side plates 248, a lia platé 252 inéertable in the space
16 at an end of the frame 244 remote from the bottom
plate 246, and a pair of transparent stiffeners 254
-positioned inward of the first side plates 248 for being
embedded in the resin moid 242. The frame 244 may be
firmly held together by the fasteners 52 (see FIG. 3),
for example.
The bottom plate 246, the first side plates
248, the second side plates 250, the 1id plate 252, and
the transparent stiffeners.254 are made of an
ultraviolet-permeable material such as an ultraviolet- -
permeable resin, an ultrﬁviolet-permeable glass, e.g.,
ultraviolet-permeable acrylic resin. The first side .
plates 248 have respective openihgs 256 defined
‘substantially centrally therein, and the transparent
stiffeners 254 have projections 258 inserted respectively
into the openings 256 with a gap S left between the first
side plates 248 and the transparent stiffeners 254.
As shown in FIG. 17, an ultraviolet-curable
resin 14 such as ultraviolet-vulcanizable silicone rubber
is poured into the sbace_lG, and is exposed to

ultraviolet radiation applied from outside of the form



according to the third enbodi nent -are denoted by identical reference
nunerals, and wll not be described in detail bel ow The form
140 has a franme 142 including a pair of parallel spaced second sidepl ates
144 elongate in the directions indicated by the arrow A. The second side
plates 144 have a plurality of horizontally and vertically spaced bl ocks
146 di sposed on inner surfaces 144a thergof and projecting into the space

16. 240, BRO GLPELLAXI O Larlib B! Fob€h! ! SoPOUEEA 1hBboathe space

16 around a naster no cure resin no (see G 9) by

exposur e t ordbl hambale a2l qdiedl FaE. 1R9 GAth) thel ¢rhfdphsent plurality of

recesses 150 defined in opposite surfaces thereof which are formed by the

respecti ve Bka¢kantde 054t Bapeadead thiedeipl.ates 144. After the resin nold
148 is split into two nmenbers, the master nodel is renoved therefrom Wen

a product is nolded byhehefoeei,nthel ges4fi, mbha re2i hasolidsl48 can
effectively be prevented from being positi.onally
mechanical strength increased by the embedded transparent
stiffeners 254. When the resin mold 242 is clamped, a
cavity 260 defined in the resin mold 242 is effectively
prevented from being unduly deformed. Accordingly, a
high-quality product can be molded in the cavity 260.

- The transparent stiffenefs 254 made of acrylic
resin are more permeable to ultraviolet fadiation than
the resin mold 242 made of silicone rubber. Therefore,
.even if the resin mold 242 has a large thickness; the
transparent stiffeners 254 allow ultraviolet radiation to
be introduced reliably into the cavity 260 in the resin
mold 242 because the overall permeability to ultraviolet
radiatibn of the resin mold 242 is increased by the
transparent stiffenersl254.

After the resin mold 242 is formed, the resin
.mold 242 is split into two members, for example, and the
_master model (not shown) is removed from the resin mold
242, leaving the cavity 260. The resin mold 242 is
clamped, and an ultraviolet-curable resin 14 is poured
into the cavity 260. At this time, the form 240 can be
used as a.clamping jig for the resin mold 242.

Specifically, the projections 258 of the

transparent stiffeners 254 embedded in the resin mold 242
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inserting the projections 258 into the respective

openings 256 in the first side plates 248, the first side

plates 248 and the resin mold 242 can be positioned

relatively to each other. Therefore, the form 240 can
effectively be used as a clamping jig for the resin mold
242, and provides an economic advantage because it can be
used as both a form ltself and‘a clamping Jjig.
| FIGS. 18 and 19 show a form 280 for
manufacturing a resin mold according to a twelfth
embodiment of the present invention, and FIG. 20 shows a
resin mold 282 manufaqtu;ed by the form 280 shown in FIGS.
18 and 19. |

As shown in FIGS. 18 and 19, the form 280

comprises first and second frame members 284, 286 which

'jointly define therebetween a space 288 for receiving an

ultraviolet-curable resin 14 such as ultraviolet-

vulcanizable silicon rubber poured therein. The first

and second frame members 284, 286 are made of an
ultraviolet-permeable material such as an ultraviolet-
permeable resin, an ultraviolet-permeable glass, e.g.,.
ultraviolet-permeable acrylic resin.

The first frame member 284 has a channel-
shaped cross section, and has an inlet hole 290 defined
in a side wall thereof. The second frame member 286 has

an M-shaped cross section including a wedge-shaped wall

form
nol d

As



cqonises a pair of parallel, vertically spaced first and

second

ul traviol et.- perneabl e sandw chi ng plates 164, 166 disposed in confronting
relation to upper and | ower surfaces, respectively, of a resin nold 162
that has been split at |east along a horizontal plane, a plurality of
vertical ultraviolet-perneabl e spacers 1@% di sposed between confronting
surfaces of the first and second sandw Ctting plates 164, 166 outside of

e T nasd Thar A0deddl ulld hellokdal 988 Solida’y Wsth DO 111!

and second Sandw C pl at'es are inte

anped t

th h th 168, |l dweghi '
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upper surface of the resin and has a centra

rectangu

oget her
gd on the
ar opening

172 for i ntikogatighd yakoripllemendally At ahlapel ¢3! RhhfiagitBiroHdae1l B2 t he
resin nold 162. The first sandwi ching plate 164 has a

plurality ofrhal £irggeahiiosebohds fiéhedmbmbedst b8r¢i D88t have a -

plurality of teeth 296 projecting from inner surfaces

- thereof into the space'288. Bach of the teeth .296 has a

larger-diameter head 298 on its distal end. The frame

members 284, 286 may be firmly held together by the

fastenexrs 52 (see FIG. 3), for example.

As shown in FIG. 20, an ultraviolet-curable

resin 14 such as ultravioiet-vulcanizable silicone rubber

is poured into the space 288 through the inlet hole 290

around the master model 292, and is'exposed to

ultraviolet radiation applied from outside of the form

280. The ultraviolet-curable resin 14 is cured into a

resin mold 282 (see FIG. .21) with the teeth 296 embedded

therein. As shown in FIG. 21, the resin mold 282 is

split into two members along a horizontal plane aligned

with the joint between the first and second frame members

284, 286, and the master model 292 is removed, leaving a

‘cavity 300.

The resin mold 282 is infegrally secured to

the first and second frame members 284, 286 through the

teeth 296 embedded therein, and hence has its mechanical

strength ‘and ultraviolet permeability increased. Since

the second frame 286 has its wedge-shaped wall 284

projecting into the space 288'toward the master model 292,



17 positions outward -of the opening 172. The spacers 168 are fixed at
their upper .ends to respective four corners of the |ower surface of the
first sandw ching plate 164. The first and second sandwi ching pl ates 164,
166 and the spacers 168 are nmade of an ultraviolet-perneable acrylic
resin, for exanple. The spacers 168 are lindrical- in shape, for exanple.
The second sandwi ching plate 166 is placed on the |ower surface of the

resin mol d {f2. vBAEmB2S£2 tha!l Wpalde! ¥ 8@l i"shbiﬁﬁ%iryh%aﬁcé@ dﬁ%'aed therein

in vertical registry wth the bolt insertion holes 174 in e first

sandw chi ngrpkatie,l1¢he AROuaeCoFd thanditeaviglekl-sueabll #es9nhaa
‘cylindrical recesses 178 of given depth defined respectively in four

corners of pbareApehtosttheaspaicecrssl isogreatdiyVireducedsr sendhatl thie
respective spacers 168. The fasteners 170 conprise bolts
form 280 is economically advantageous.

When a produced is molded by the resin mold
282, the resin mold 282 is claeped by the first and
second frame members 284, 286 which are integrally
combined with the resin model 282. Thus, the cavity 300
.defined in the resin mold 282 is effectively prevented
from being unduly deformed. Accordingly. a high-quality
product can be molded.in the cavity:300.

While the second frame member 286 is of an M-
shaped cross section in the illustrated embodiment,.it
'may have any of various other cross-sectional shapes
depending on the configuration of the master model 292.

With the form for manufacturing the resin mold
according to the present invention, the frame into which
the ultraviolet-curable resin is poured around the master
model in the cavity is made of an ultraviolet-permeable
material. Therefore, the ultraviolet-curable resin
Surrounding the master model in the cavity can reliably
be cured by exposure to ﬁltraviolet radiation applied
outside of the frame. Consequently, the resin mold céﬁ
be manufactured highly efficiently by a quick and easy
'procees.

With the clamping jig for clamping the resin

mold according to the present invention, the resin mold



180 which are inserted downwardly through the respective bolt insertion
hol es 174 and threaded into the respective threaded holes 176. :

As shown in FIG 11, when the spacers 168 are sandw ched by the first and
second sandwi ching plates 164, 166, the distance Hl between the inner
surfaces of the first and second sandw gigi ng plates 164, 166 is snaller
than the height or vertical dinmension H27(see FIG 10) of the resin nold

162 to be sagdubeliediheinipetnBy’ RASM £124t! 868° s8bohBeshhiiv cildflgSecond

sandw chi ng pl ates [ o _ 18
Wth the fopmhté8. thPBughsitheMBpdct®s,i anaPkhecé¢iestt ARRasgeaBHasandw ching

plate 166, and the | ower ends of the spacers 168 fixed to the first

sandwi chi ngsandwiching plates and the spacers are permeable to
ultraviolet radiation. While the resin mold is being
clamped by the clamping jig, the ultraviolet-curable
_resin in the resin mold is reliably cured by exposure té
ultraviolet radiation.

With the other clamping jig, the resin mold is
housed in the first and second cases, and the first and
second cases are clamped by thé fasteners. Siﬁce the
first and second cases are permeable to ultraviolet:
radiation, the ultraviolet-curable resin in the reéin
mold can reliably be cured by exposure to ultraviolet
radiation applied outside of the frame. Consequently; a
molded product can easlily and quickiy be produced by the
resin mold. | |

Although certain preferred embodiments of the
-present invention has been shown and described in detail,
it should be understood that various changes and
modifications may be made therein without departing from

the scope of the appended claims.



pl.ate 164 are fitted respectively in the recesses 178 in the second

sandw ching plate 166. The bolts 180 are . inserted through the bolt

i nsertion holes 174 and threaded into the threaded holes 176, causing the
fi.rst and second sandw ching plates 164, 166 to clanp the resin nold 162.
Then, an ultraviol et-curable resin, such,as ultraviolet-vulcanizable
silicone rubber, is poured through the U%ening 172 into the cavity (not

shown) in ﬁ$ rg: i@lgﬁh%dig . and thereafter exposed to ultraviolet
radi ati on. ﬁg ul'travio et-%ﬁrable resininthe resin nold 162 is cured

into a product. Subsequently, the bolts 180 are renoved fromthe threaded
hol es 176, and then the first sandw ching plate 164 is detached. The

resin nold 162 is splig, al keﬂnnﬁokhﬂaﬁﬁgdaﬁhriﬁﬁbﬁ raken m8Y¥a: by
Wth the form 160, the first and second sandw ching plates 164,166 and

t he Is pacer spbagiage aifda travisletl-cidebleciregghmand eufahgr ithe such as
aeryite ultraviolet-curable resin into a product by exposure to
qltraviolet radiation, cdmprising:
a frame hoﬁéing a maSter_model corresponding
in shape to the producf'and having a space defined
therein for receiving the ultraviolet-cu:able resin
_poured therein around the master model;

said frame being made of an ultraviolet-

permeable material.

2. A form according to claim 1, further
comprising fastening means for integrally holding said
frame together, said fastening means being repeatedly

usable.

3. A form according to claim 1, wherein said
frame includes an ultraviolet-permeable 1id covering an
upper surface of the ultraviolet-curable resin poured in

said space.

4. A form according to claim 1, wherein said
frame comprises a plurality of ultraviolet-permeable
transparent plates, said plates being joined into a box

by ultraviolet-permeable transparent adhesive tapes.

* [ L M S *



resiﬁ, for exanple. Therefore, the ultraviolet-curable resin filled in t he
resin nmold 162 can be cured into a desired product quickly and reliably by
exposure to wultraviolet radiation applied fromoutside of the resin nold

162. The di stance Hl between the inner surfaces of
the first and second sandw ching plates 184, 166 that hold the spacers 168
t herebetween is snaller than the height of the resin nold 162.

Consequently, as showng iR gbg@ %%go¥?$§?tgg HRRER gpdwhgggﬁnsggiaces of

the. resin nold 162 are hel and secon san ching pl at es

164., 166 apgahBe cbinp$isaadas a&%u%?n@w' alitRavibakesS pbPtheabil are
securely clanped together by%?he fasteners 170, the rgsineﬁbﬁg 162 is
slightly  transparent plates, said transparent plates being held in

interfitting engagement with each other into a box.

6. A form according‘to claim 5, Wherein one of
.said transparent plates has a dovetail groove defined
therein, and another of said transparent plates has a
dovetail, said dovetail being'inserfed in said dovetail
groove to keép said tranéparent plates in interfittiﬁg

engagement with each other.

7. A form according to claim 5, wherein said
transparent plates include transparent plates having

blocks or recesses on inner surfaces facing said space.

8. A form according to claim 5, wherein said
transparent plates include: ‘

a pair of parallel spaced first side plates
serving as side walls; and

a palr of parallel spaced second side plateé
éerving as side walls lying transvefsely to said first-
mentioned side walls;

said first side plates having a plurality of
spaced first engaging portions on inner surfaces thereof;

said second side plates having a plurality of

spaced second engaging portions on inner surfaces thereof

|



elastically deformed under the pressure inposed by the fasteners 170.
Since certain clanping forces are applied to the resin nold 162, the resin
nold 162 is kept dinensionally secure to prevent the cavity therein from
bei ng unduly deforned and al so to prevent ‘the poured ultraviolet-curable
resin fromleaking out of the cavity thbgygh t he gap between the split
menbers of the resin nold 162. FIGS. 12 and 13 show a cl anpi ng

jig 190 forgg, Eﬁ%h@iﬁ@k%e&%%@é@ %g]g%%o%l%ia&?hhﬂ (Edieﬂﬁg 1@l the present

i nventi on. shown i e clanpi g jig 190 conprises

a pair of pﬁb%‘tk@hgl ‘g%r thad! 5% 13P3eetnld %?.gzeaﬁgzéécﬁﬁﬁ be  spaced

ul travi ol €t =pernea sandw chi ng pl.ates di sposed i'n confronting
rel ati on torpgpekadhdotB¥s bySW vasdablecaneghnkal.y. of the resin nold 162,

a plurality of vertical ultraviolet-perneable spacers 196
9., A form acdording to claim 1, wherein said
frame comprises:
a plurality oﬁ ultraviolet-permeable
transparent plates jointly défining said space; and
a ultraviolet-pefmeable transparent stiffener

to be embedded in said resin mold.

10. A form according to claim 9, wherein'said
transparent stiffener is spaced a predeterminéd distance
from one of said transpafent plateé, and has a projeétion
inserted in an opening.defined in said one of the

transparent plates.

11, A form according to claim 1, wherein said
frame comprises frame members integrélly-fixed to said
resin mold which is produced when the ultraviolet-curable

resin poured into the space is cured.

12. A form according to claim 11, wherein said
frame member has a portion projecting into said space in
generally complementary relation in shape to said master

model.

[



dtspased bet ween confronting surfaces of the first and second sandmnchlng
pl ates 192, 194 outside of the resin nold 162, and a plmmagkayhomamRslmmi
fasteners 198 by which the first and second sandwnchlng
are integrally clanped together through the spacers 196.
sandwi ching plate 160 is placed on the upper surface of t
162, and has a central rectangul ar openiTig 172 for |ntrodUC|ng an
ultraviolet- curable &SI Eﬁ g§ | d.162.
The first and second sandm?b%?%%‘p ég@ S§Eoc? ?I?hgggggbg%§d196 are
made of an ol PuL]km '&@Jcﬂrﬁ?ig; £ ?dd £Pr
exanple. The first sanéﬂﬁﬁtlng plate 192 %%? gf dﬁﬁaq?kﬂ’ upper
surface of /g dheSia tPlth RSt W igrRidudte Yy i oduePay ng 200 for
|ntrodUC|ng an ultraviol et -

ultraviolet radiation, comprising:

ultraviolet-permeable first and second
sandwiching plates adapted to be positioned on respective
opposite surfaces of said resin mold;

a plurality of ultraviolet-permeable spacers
disposed .between confronting surfaces of said first and
second sandwiching plates outward of said resin mold; and

fastening means for integrally clamping said
first and second sandwiching plates together through said
spacers;

said first sandwiching plate having an opening

for introducing said ultraviolet-curable resin

therethrough into said resin moild.

14. A clamping jig accofding to claim 13,
ﬁherein said first and'second sandwiching plates with
said spacers interposed therebetween have respective
inner surfaces spaced from each other by a distance which
is sﬁaller than a dimension of said resin mold to extend

between said inner surfaces.

15. A clamping jig for clamping a resin mold
for receiving an ultraviolet-cﬁrable resin poured therein

which is to be cured into a product by exposure to

THIS SHEET HAS BEEN
REPLACED
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cqraBIe resin therethrough into the resin nold 162. The"T‘TéT“?Ehdmﬁchfng—
pl ate 192 has four rectangul ar recesses 202 defined in ﬁﬂﬁsh&W%HgB§ %%d

t hereof which are positioned centrally along its respectl

The spacers 196 are secured at their.lower ends on the up ;muﬂt

the second sandw ching plate 194. The s ers 196 are in

plates, and include spacers 196a-positidned in vertical alignment wth
t he recesse l,0 th B;Q )acers 196 by a di nmension
equal to thglgq'%t rE!%\‘e‘:t %%rege}gdée's Sing Each of the fasteners
198 conprises an e'aSthﬁtr%%&%l%&4p%&%e%%ﬁ£§f%Q%t”QH 5 O@Bdh%%%%%t've

opposite e elastic band

383 ;28 fi balptRd $RF VY poAtdWndd h Rldetide opibdiaw K ridges

-of said resin mold and openable and closable with respect
to each other; and
fastening means for integrally clamping éaid_
first and second cases togethe: with said resin mold
housed therein;
said first case having an opening for
~ introducing said ultraviolet-curable resin therethrough

into said resin mold.

16. A clamping jig according to-claim.ls,
wherein said first and seconq cases have respective inner
surfaces for accommodating said resin mold therebétween,
said inner surfaces spaced from each other by a distance
which is smaller than a dimensidn of said resin mold to

extend between said inner surfaces.

THIS SHEET HAS BEEN
REPLACED
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fQur¢on each of the first and second sandw ching plates 192, 194, which
can be engaged by the hooks 206 of the fasteners 198. The el astic band 204
has a length H3 which is smaller a certain dinension than the hei ght H2

of, the resin nold 162. Wth the clanping jig 190, the resin
nold 162 is first placed on the second sandwi ching plate 194, and then
the first sandwi ching plate 192 is placed on the resin nold 162. The first
sdndwi ching plate 192 is positioned by the upper ends of the spacers 196a
which engage in the recesses 202, with the upper ends of the other
spacers 196 being held against the |lower surface of the first sandw ching

plate 192. Then, the hooks 206 of the fasteners 198 are
brought int e Wy! pdges 208, 210, holding the
first and sﬁbﬁﬂ £ W C & Uk fio g8 H tightly together t hrough the

spacers 196ANﬁ9gﬁAMpihgrsaétpg ansghtngz olet-curable resin is poured

t hrough the opening 200 into the cavity (not shown) in

ABSTRACT OF THE DISCLOSURE

A form for manufacturing a resin mold has a frame (18)
housing a master model (12) corresponding in shape to a
product to be molded and having a space (16) defined therein
for receiving the ultravidlet-curable resin (14) poured
therein around the master model (12). The frame (18) ié
made of an ultraviolet-permeable material. When ultraviolet
- radiation is applied outside of the frame (18) to the frame
(18), the ultraviolet-curable resin (14) in the frame is
cured into a resin mold (44). The resin mold (44) can
easily and quickly be manufactured. The resin mold (44) can
also reliably be clamped by a clamping jig for producing a

high-quality molded product.

FIG. 2



the resin nold 162, and thereafter cured into a product by exposure to

al traviol et radiation. - The clanping jig 198 allows ultraviol et
radiation to be applied reliably to the ultraviolet- <curable resin in the
resin nold 162 for thereby curing the ultraviolet-curable resin into a

product, and can clanmp the resin nold 162 under desired clanping
forces. The clanping jig 198 thus offerk the sane advantages as those of
the clanping jig 160 according to the eighth enbodi nent. ~ FIGS
14 and 15 illustrate a clanping jig 220 for a resin nold.according to a
tenth enbodi nent of the present invention. The clanping jig"
220 conprises a pair of first
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and second ul traviol et -perneabl e cases 222, 224 di sposed on upper and
1ower surfaces of the resin nold 162 and cl osable and openable wth
respect to each other, and a plurality of fasteners 226 for holding the
first and second cases 222, 224 together with the resin nold 162 housed
therein. The first -case 222 has a central rectangul ar opening 228 for
introducing an ultraviolet- curable resin therethrough into the resin nold
162. The fasteners 226 CTonprise respective buckles nounted on
the first and second cases 222, 224 at spaced positions thereon. The
di stance H4 (see FIG 15) between the inner surfaces of the first and
second cases 222, 224 is smaller than the height H2 of the resin nold 162.
After the resin nold 162 is placed in the second case 224, the first case
222 is placed on the upper surface of the resi #Gwl d 162. The first and
second cases 222, 224 are firmy %%EHDEd ogether with the resin nold 162
. T

housed t herein y tge fasteners an ultraviolet-curable resin
i s poured tﬂ;ob t )

\1
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24
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23 opening 228 into the resin nold 162. U traviolet radiation
is applied fromoutside of the first and second cases 222, 224 to cure the
ultraviolet-curable resin into a product in the resin nold 162.

Thereafter, the fasteners 226 are | oosened, and the first and second cases
222, 224 separated from each other, after which the product is renoved
fromthe resin nold 162. - 3As with the clanping jigs 160, 190,

the clanping jig 220 allows ultraviolet radiation to be applied reliably

to the ultraviolet-curable resin in the resin nold 162 for thereby curing

the ultraviolet-curable resin in a proguct. Furthernore, as shown in
i'-g bléc,e bet ween the first and

50

FIG 15, when the resin nold 16




second cases 222, 224, the resin nold 162 is clanped under desired

-cl amping forces. The cavity in the resin nold 162 is thus prevented from
bei ng unduly deforned, and the poured ultraviolet-curable resin is
prevented from | eaking out of the cavity. FIGS. 16 and 17 show
a form 240 for nmanufacturing a resin nold according to an el eventh

enbodi nent of the present invention, 4and FIG 18 shows a resin nold 242

manuf actured by the form 240 shown in FIGS. 16 and 17. As
shown in FI 16 and 17, the form 240 which defines a space 16 therein
has a frane. |cQ§pﬁjsing a bottor ate 246, a pair of parallel spaced

>eed on the bottom

70

24 first side plates_248 verti




pl ate 246 and serving as side walls, a pair of parallel spaced second side
Pl ates 250 vertically disposed on the bottom plate 246 and serving as side
wal l's lying perpendicularly to the side walls provided by the first side
plates 248, a lid plate 252 insertable in the space 16 at an end of the
frame 244 renote fromthe bottom plate 246, and a pair of transparent
stiffeners 254 positioned inward of 3the first side plates 248 for being
enbedded in the resin nold 242. The franme 244 may be firmy held together
by the fasteners 52 (see FIG 3), for exanple. The bottom
plate 246, the first side plates 248, the second side plates 250, the |lid
plate 252, and the transparent QFi[f@héBS 254 are made of an

ul traviol et -permeabl e material such as ‘an ultraviolet- perneable resin, an

ul travi ol et-perneabl e glass, e.g., ultraviolgf-perneable acrylic resin.
The first side plates”Z48 have respective o i ngs 256 defi ned
substantially central t here\pn, and the transpga :

98a
92

104




stiffeners 254 have projections 258 inserted respectively into the

- “openings 256 with a gap S left between the first side plates 248 and the
transparent stiffeners 254. . As shown in FIG 17, an
ultraviolet-curable resin 14 such as ultraviolet-vul cani zable silicone
Tubber is poured into the space 16, and is exposed to ultraviolet

radi ati on applied from outside of 6the form.

25 240. The ultraviolet-curable resin 14 is cured into a resin nold 242
(see FIG 18) with the transparent stiffeners 254 enbedded therein.
Therefore, the resin nold 242 has its nechanical strength increased by the
enbedded transparent stiffeners 254. Wen the resin nold 242 is clanped, a
cavity 260 defined in.the resin nold 242 is effectively

- FI1G.7
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prevented from bei ng unduly deformed. Accordingly, a high-quality product
can be nolded in the cavity 260. . The transparent stiffeners 254
rade of acrylic resin are nore perneable to ultraviolet radiation than

the resin nold 242 nade of silicone rubber. Therefore, even if the resin
‘mol d 242 has a large thickness, the transparent stiffeners 254 all ow
ultraviolet radiation to be introdyced reliably into the cavity 260 in the
resin nold 242 because the overall perneability to ultraviolet radiation
of the resin nold 242 is increased by the transparent stiffeners 254.

After the resin nold 242 is forned, the resin nold 242 is split into two
menbers, for exanplle, and the n‘ﬁtlef?.ngiel (not shown) is renoved fromthe
resin nmold 242, lepving the cavity 260. The resin nold 242 is cl anped,
and-an ultraviolet-purable resin 14 is poured into the cavity 260. At this
time, the form 240 pan be wused as a clanping jig fofAOhe resin nold 242.
Specifically, the pfojections 258 of the —_

82




transparent stiffeners 254 enbedded in the resin nold 242

26 project outwardly fromsubstantially central areas of the opposite
outer surfaces of the resin nold 242. By inserting the projections 258
into the respective openings 256 in the first side plates 248, the first
'side plates 248 and the resin - nold 242 can be positioned relatively to
each other. Therefore, the form 240 ca® effectively be used as a cl anping
jig for the resin nold 242, and pr.ovi des an econom ¢ advant age because it
can be wused as both a formitself and a clanping jig. FIGS. 18
and 19 show a form 280 for manufacturing a resin nold according to a

twel fth enkedi ment of the present invention, and FIG 20 shows a resin
nol d 282 manufactured by the form 280 shown in FIGS.




18 and 19.

As shown in FIGS. 18 and 19, the form 280 conprises

Tirst and second frame nenbers 284, 286 which jointly define therebetween

a space 288
ultraviolet-

for receiving an ultraviolet-curable resin 14 such as
vul cani zabl e silicon rubber poured therein. The first and

second franme nenbers 284, 286 are nmade of an ultraviol et-perneable
material such as an ultraviolet- p8rneable resin, an ultraviol et-permeabl e

gl ass, e.g.,
frame nenber
hol e 290 def,
an M shaped
27

ul travi ol et-perneabl e acrylic resin. The first

284 has a channel - shaped cross section, and has an inlet
Tned in a side wall_thereof. The second frame nenber 286 has
Cross section includ?nb ﬁk@be-shaped wal |

160

168 J/&




294 that projects into the space 288 toward a master nodel 292 in the
space 288. The M shaped cross section is roughly conplenentary in shape to
t-he mast.er nodel 292. The first and second frane nenbers 284, 286 have a
plurality of teeth 296 projecting frominner surfaces thereof into the
space 288. Each of the teeth 296 has a |arger-dianeter head 298 on its
distal end. The frame nenbers 284,1086 may be firmy held together by the
fasteners 52 (see FIG 3), for exanple. As shown in FIG 20, an
ultraviolet-curable resin 14 such a iaraV|oIet vul cani zabl e silicone
rubber is poured into the spac h ugh the |n G@ hol e 290 around the
mast er nodel 292, and is exposed to ul t gglolet radration applied from
outsi de of the form: 280. TM&ZHtrthole urable resin 14 is cured into a
resin nold 282 (see FI ith edded therein. As shown
in FIG 21, the resi f T mefoers al ong a

hori zontal plane alignged he |first and second frane
menber s

H1(<H2)
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284,. 286, and the master nodel 292 is renoved, |leaving a cavity 300.

The resin nold 282 is integrally secured to the first and second frane
menbers 284, 286 through the teeth 296 enbedded therein, and hence has its
Jrechani cal strength and ultraviolet perneability increased. Since the
second franme 286 has its wedge-shaped wall 284 projecting into the space
288 toward the naster nodel 292, 11 28
the volume of the space 288 is greatly reduced. As a result, the anount of
the ultraviolet-curable resin 14 poured into the space 288 is greatly
reduced, $o that the form 280 is econom cally advantageous.

When a praduced is ol ded by thefFdsi(® foPd 282, the resin nold 282 is

cl anped by the first and ) 190
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second frame nenbers 284, 286 which are integrally. conbined wwth the resin
nodel 282. Thus, the cavity 300 defined in the resin nold 282 is
effectively prevented from being unduly deformed. Accordingly, a

hi gh-quality product can be nolded in the cavity 300. Wil e the
second franme nmenber 286 is of an M shaped cross section in the
illustrated enbodinent, it may havE any of various other cross-sectional
shapes depending on the configuration of the master nodel 292.

Wth the formfor manufacturing the resin nold according to.the present
invention, the frane into which the ultraviolet-curable resin is poured
around the nmaster nodel in the cavity is nmade of an ultraviol et-perneable

material. Therefore, the ultravi IEt cﬂrsble resin surroundi ng the master
nodel in the cavity can reliably’-.e ch- d by exp re to ultraviol et

radi ati on applied outside fr seque , the resin nold can
be manufactured hig Qﬁef?@ |e}é]f lﬁ gggk a2d8e aiée process.
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Wth the clanping jig for clanping the resin nold according to the present
Tnvention, the resin nold , 29 1is
securely clanped by the first and second sandwi ching plates through the
spacers, and the first and second sandw ching plates and the spacers are
pernmeable to wultraviolet radiation. Wiile the resin nmold is being clanped
by the clanping jig, the ultraviolet-clgable resinin the resin nold is
reliably cured by exposure to wultraviolet radiation. Wth the
other clanmping jig, the resin nold is housed in the first and second :
cases, and thg first and second cases are clanped by the fasteners. Since
the first a%ﬁ second cases are qﬁiqeﬁglq Ap ultraviolet radiation, the
ultraviolet-curable resin in the resin °

220




nold can reliably be cured by exposure to ultraviolet radiation applied
outside of the frame. Consequently, a nolded product can easily and .

gui ckly be produced by the resin nold. - - Al t hough certain
preferred enbodi nents of the present invention has been shown and
‘described in detail, it should be understood that -vari ous changes and
nodi fi cati ons may be nade therein mﬁf out departing from the scope of the
appended cl ai s. What is aimed is: 1. Aformfor
manuf acturing a resin nold by pouring an ultraviolet-curable resin and
curing the wultraviolet-curable resin into a product by exposure to

F1G.15
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ultravi ol et radiation, conprising: a frame housing a master
-model corresponding in shape to the product and having a space defined
therein for receiving the ultraviolet-curable resin poured therein around
t he master nodel; said frane being made of an ultraviolet-
‘permeabl e materi al . 2. Aformaccording to claim1, further
conprising fastening nmeans for integrajgy holding said franme together,
sai d fasteni ng nmeans bei ng repeatedly —usabl e. 3. Aform
according to claim1, wherein said franme includes an ultraviolet-perneable
lid covering an upper surface of the ultraviolet-curable resin poured in
sai d space. 4. A formaccording to claiml, wherein said

F1G.16
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frame conprises a plurality of ultraviol et-perneable transparent plates,
<said plates being joined into a box by ultraviolet-pernmeable transparent
adhesi ve tapes. 31 5. A
formaccording to claiml1, wherein said franme conprises a plurality of

‘ul traviol et -perneabl e transparent plates, said .transparent plates being
held in interfitting engagenent witH6each other into a box.

6. A-formaccording to claim5, wherein one of said transparent plates has
a dovetail groove defined therein, and another of said transparent plates
has a dovetail, said dovetail being inserted in said dovetail groove to
keep said transparent plates in interfitting engagenent with each other.
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7. A-formaccording to claim5, wherein said transparent plates include
4ransparent plates having blocks or recesses on inner surfaces facing said
Space. 8. A formaccording to claimb5, wherein said
transparent plates include: a pair of parallel spaced first
'side plates serving as side walls; and a pair of paralle
spaced second side plates serving as qqde walls lying transversely to said
first- nentioned side walls; said first side plates having a
plurality of spaced first engaging portions on inner surfaces thereof;

sai d second side plates having a plurality of spaced second engagi ng
portions on inner surfaces thereof Fl G 18

H-254
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for engagi ng sel ected ones of said first engaging portions so that said
«second side plates can be spaced fromeach other by a variabl e distance.
9. Aformaccording to claiml, wherein said franme conprises:

a plurality of ultraviolet-pernmeable transparent plates jointly defining
sai d space; and a ultraviol et-perneabl e transparent stiffener
to be enbedded in said resin nold. 18 10. A formaccording to
claim9, wherein said transparent stiffener is spaced a predeterm ned

di stance fromone of said transparent plates, and has a projection
inserted in an opening defined in said one of the transparent plates.
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11, A formaccording to claim1l1, wherein said frame conprises frane
<menbers. integrally fixed to said resin nold which is produced when the
Jltraviolet-curable resin poured into the space is cured.

12. Aformaccording to claim1l, wherein said frame nmenber has a portion
“projecting into said space in generally conplenentary relation in shape to
said master nodel. 33 13.1 clanping jig for clanping a resin
mold for receiving an ultraviol et-curéble resin poured therein which is
to be cured into a product by exposure to wultra olet radiation,

conpri si ng: ultraviol et-perneable first and second
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sandwi ching pl ates adapted to be positioned on respective opposite
“surfaces of said resin nold; _ a plurality of

wl traviol et-pernmeabl e spacers disposed between confronting surfaces of
said first and second sandw ching plates outward of said resin nold; and
fastening neans for integrally clanping said first and second sandw chi ng

pl ates together through said spaceags; said first sandw chi ng
pl ate having an opening for introducing said ultraviolet-curable resin
t heret hrough into said resin nold. 14. A clanping jig

according to claim13, wherein said first and second sandw chi ng pl ates
with said spacers interposed therebetween have respective inner surfaces
spaced from each other by a distance which is snaller than a di nension of
said resin nold .to extend between said inner surfaces.
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15.. A*clanping jig for clanping a resin nold. for receiving an
ultraviolet-curable resin poured therein "which is to be cyred |nto a
product by expoure to 34 ultraviol et éo

ul traviol et-pernmeable first and second cases g;a ti!)(ﬁs n
respective opposite surfaces of saidr i and openabl e and closable
wth respect to each other and astenlng nmeans for integrally -

clanping said first ang sA . 25 L
t her ei n; sai @ an open'n 'Tn roduci ng said

uItraV|oIet SH" 8BLE1GERE" hhﬁi%EE&QHQQt-bﬁkﬁbi@ tesi% potitldl therein

which is to be cured into a product by exposure to

ultraviolet radiation, comprising:

ultraviolet-permeable first and second
sandwichind plates adapted to be positioned on respective
opposite surfiaces of said resin mold;

a plgrality of.ultraviole£-permeable spacers
disposed between onfronting surfaces of said first and

o second sandwiching Rlates outward of said resin mold; and

fastening means for integrally clamping said
first and second sandwidhing plates together through said
spacers; '

said first sandwi~h%ng plate having an openipg
for introducing said ultravio;;tééurable resin

therethrough into said resin mold.

14. A clamping jig according to claim 13,
wherein said first and second sandwichiflg plates with
said spacers interposed therebetween have respective
inner surfaces spaced from each other by a distance which
is smaller than a dimension of said resin mold to extend.

between said inner surfaces.

15. A clamping jig for clamping a resin myld

for receiving an ultraviolet-curable resin poured therkin
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16. Acsclanping jig according to claim15, wherein said first and second
cases have respective inner surfaces for acconmodating said resin nold the
between, said inner surfaces spaced fromeach other by a distance which
is smaller than a dinmension of said.resin nold extend between said inner
sur f aces. 34

ultraviolet-permeable first and second cases
adapted, to be positioned on respective opposite surfaces
of said regin mold and openable and closable with respect
to each otherx and

fasteming means for integrally clamping said

first and second cases together with said resin mold

housed therein:;

said first case Yaving an opening for

o/ introducing said ultraviolet- able resin therethrough

into said resin mold. .

16. A clamping jig according claim 15,

wherein said first and second cases have re ective inner
‘surfaces for accommodating said resin mold thergbetween,
said inner surfaces spaced from each other by a distance

which is smaller than a dimension of said resin mold

; .
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