TI TLE OF THE | NVENTI ON A HEAT MOLD DEVI CE AND A METHOD
OF MAKI NG A GUIDE WRE BY USING THE SAME HEAT MOLD
DEVI CE BACKGROUND OF THE | NVENTION FI ELD OF THE

I NVENTI ON The invention relates to a guide wire
well-suited to the nedical field upon assisting a
catheter navigate into a vascular tracts, ureter,
somati c organs or placing a retainer at an
aneurysmformng lesion in a vascul ar system and
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catheter. In .general, the flexible guide wire has, a
netallic coiled wire nade by wi nding a stainless

steel, platinum t line
around a nandrelFggﬁgﬂg&ﬁgzqaff@ﬂ%ééﬁgé%% W re nmade

by a stainless steel nmetal or a carbon steel netal,
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at an aneurysm-forming lesion in a vascular system, and
particulafly concerns to a héat mold device and a method of
making the guide wire by using the heat mold device.
DESCRIPTION OF PRIOR ART

Upon implementing a therapeutical treatment, prior to
using a catheter, it is necessary to firstly insert a guide
wire into a blood vessel as a quide for the catheter. In
.general, the flexible guide wire Has.a metallic coiled wire
made by winding a stainless steel, platinum, gold or tungsten
(wolfram) line around a mandrel. The guide wire has a core
wire made by a stainless steel metal or a carbon steel metal,
and having a safety wire to prevent the metallic coiled wire
from inadvertently being_stretched. A distal end portion of
the metallic coiled wire is arcuated to define a shape-forming

configuration.



‘at its dianmeter as approaching its distal end to form

a tapered configuration. The rear end of the core

wireis fixed to arear end of the netallic coiled

wire. The core wire termnates its distal end portion
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groove provided with an outer surface of a metallic mold body.

After putting the metallic mold body into a heating furnace

with a 1lid placed on the metallic mold body, the distal end

portion of the guide wire is thermally treated to form it

arcuate as the shape-forming configuration.

However, it is not sufficient to only place the 1lid on
the metallic mold body because the 1lid may be subjected to the
thermal deformation due to the thermal expansional difference
between the lid and the metallic mold body. This causes to
fall the 1id and the quide wire off the metallic mold body,
thus making it not possible to render the shape-forming
configuration into high quality product.

Due to the physical strains and deformations based on

-the thermal expansional difference between the 1id and the
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remai ns silent about diversifying the shape-form ng
configuration, while at the sane tine, efficiently
producing a plurality of guide wires concurrently
with the common netallic nold body. Therefore, the

' ' ' d 047 t. . whacks t
et SRR LRP IS S VR A g e

ich s ¢ap

shaﬂe(’—rfarﬂ'&ngt %n%g\gfféleti%'nc ! 4RS acliaqfisogt?rgag:;j‘i{/o(r){ :gosn cially

confl guration, preventing @ m

' t: ent falli fif .. a Lversifying e
Wh-eds@%\e/-%?%rg% %r&%ﬁ g%,ﬂljraa ll (5Lr111 %ﬁ%&:@%{ (ﬁw'g' ’sa%‘r?eg% itt]ﬂs:’,n 1.0

of £ gl l: ci a | |t ui.de w
e T on Tyt e SRt Steatof oafaR i

reme0 A <O SEAT diRe SO SBd G hi i 00T, |

making a guide Wire ca 0 pro

0
conﬂ;??gﬁg}i%gl,fgﬂi%% eff irglency, %EM%"}R&%CEE'%@ IEL;/%}?NE gé':ing a

e i nven |on,6ihere | STProvi

l; i . l.a a rovi ded, an
pLur B B PR R Rl e R VBl T %avsm fa

rQove far open-ended portion at an el evationa
met e B B i i mold body. A lid body is placed

on the et Syi) aﬁﬁv%ﬁ’ltg.gﬁf ietal leei %o”‘%lquml?L?d?a)ng e above

metal l'i-c nmold body i's na rom sane "so

dra@%i 2b Eﬁ}'b%ﬁdéh% ﬁ@a&l Hoq.dc gielﬁﬁgte%g‘cgl: is %agnatble of

ornmed. The |i1d body has a Il I'n contact

i | ' | 14 | .
form\_r:mbh-a bﬁ@d@ubﬁtﬁres Wrtage ot |t %ﬁ S;Egd 5 wif'a)%gﬁgng‘fj ic?:%%ﬁ.pg%%%lon,

aving a pushing nenber

ond PEBAERL AL 8 ToNK Kt SOUEEANS) LITFLRS cns
_diveﬁ!‘%&@hzhh% eRkdshagy-irBrRi A€ configuration, while at the
same time, efficientlly producing a plurality of guide wires
concurrently with the common metallic mold body.

It is also an object of the invention to provide a

method of making a guide wire capable to produce high guality

ones with a high efficiency.

SUMMARY OF THE INVENTION
According to the invention, there is provided a heat
mold device, a tabulate mold body is provided, an outer
surface of which has é mold groove. The mold groove forms an
open—-ended portion at an elevational side of the metallic
mold body. A 1lid body is placed on the outer surface of the
metallic mold body. The metallic mold body is made from the

same sort of material which the metallic coiled wire .is
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By forming the netallic nold body and the netallic
coiled wire with the sane sort of nmaterial (either or
both thermal expansional coefficient and thernal
conductivity are the sane), it is possible to stably
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possible to prevent the guide wire from 1inadvertently

fal ficngsoth bhenmpkd ﬁh%@v%hel%aﬁbs%o@%eﬁﬁnhétgkﬁglhﬁéans
air wwind fromdirectly bl ow ng agai nst the guide wre,

~ thatt hte sebatanti ably keep Badt keespakhal i -eppenaiu re have
uniform between the |Iid body and the netallic no

the had¢rial in which either or both the thermal expansional
‘coefficient and the thermal conductivity are identical. It
leads to the fact that the austenitic stainless steel and the
austenitic free-cutting stainless steel has the same sort of
material. This is because the main ingredients are common
between the two steels, and the additives (lead, bismuth, etc.
,) of the austenitic free—cutting stainless steel are too
small to differentiate the thermal expansional coefficient
~and the thermal conductivity between the two steels.

| With the 1id body having the 1id plate which comes in
contact with the overse side of the metallic mold body, and

the pushing member slidably fit into the metallic mold body,

it is easy to attach the 1id body to the metallic mold body.
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According to other aspect of the invention, a tabulate
netallic nold body is provided, an overse side of
whi ch has a nold groove. The nold groove forns an
open ended portion at an eIevationaI side of the
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overlap so as to make a reverse side of one metallic mold body
.tightly contact with the overse side of other metallic mold
body among the neighboring metallic mold bodies. A face plate
is provided to engage with the overse side of the metallic
mold body positioned at one end side among the plurality of
the metallic mold bodies. A securement member is provided to
fixedly secure the face plate to the metallic mold body.

Such is the structure that the plurality of the
-metallic mold bodies are contiguously arranged to make a
reverse side of one metallic mold body tightly contact with
the overse side of other metallic mold body among the

neighboring metallic mold bodies. The structure makes it

possible to make the one metallic mold body serve as a 1id
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advant ageousl y reduce the nunber of assenbling
procedures. Wth the face plate and the netallic nold
bodi es fixed by the securenent nmenber, it is possible
to prevent the netallic coiled wire from
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insert the netallic coiled wire into any one of the
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changing the setting directions of th

to mutually overlap, it is possible to dlspense with less
space in the furnace so as to attain a space-saving advantage,
as opposed,to'the case in which the metallic mold bodies are
individually placed in the furnace. |

According to other aspect of the invention, the mold
groove has a linear straight portion which branches into two
Oor more arcuated portions. This makes it possible to form two
br more shape-forming configurations with the common metallic
mold body. |

This eliminates the need of replacing the metallic nold
bodies each time when exchanging the shape-forming
cbnfigurations, thus making it possible to advantageously
reduce the number of assembling procedures.

According to other aspect of the invention, the mold

groove has .an open-ended portion at both elevational sides of
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metallic nold body. This contributes to efficiently
assembling the netallic coiled wire to the netallic
mol d body, thereby attaining the space-saving
advantage in the working area upon assenbling the
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menber pushes the netallic nold body against the lid
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moldi bedyti Ohist hekpeshitngossible to provide the shape-forming
configuration on two guide wires concurrently, thus enabling
manufacturers to improve the productivity.

According to other aspect of the invention, a plurality
of the mold grooves are aligned in parallel with each other.
This makes it possible to provide the shape~forming
configuration on the plurality of.guide wires concurrently,
thus enabling manufacturers to significantly improve the
Iproductivity.

| According to other aspect of the invention, the pushing
member has a side plate extended from both sides of the 1id.
plate in the réverse direction of the metallic mold body and
further having an end plate extended from both the sides of
the 1id plate so as to urgingly engage with the revefse‘side

of the metallic mold body.



menber has a protrusion directed toward the overse
side of the netallic nold body. Wth the pushing .
menber pushing the metallic nold body against the Iid
plate to positively hold the netallic nDId body in
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| According to other aspect of the invention, the pushing
member bends the 1id body into a curved configuration with
the end plate set inside the 1id plate.

With the pushing member positively pushing the metallic
mold body against the 1id plate to stably hold the metallic
mold body in place, thus preventing the 1lid body and the |
guide wire in the mold groove from inadvertently falling off
the metallic mold body.

According to other aspect of the invention, the 1lid
blate has a protrusion directed opposite to the end plate.

This makes it possible to resist the permanent set in
- fatigue caused by detachably mounting the lid body against

the metallic mold body even under the cyclic environment of

the high temperature and the normal temperature.



as to make the reverse side of one netallic nold body

tightly contact with the overse side of other
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With the use of the jig arm, it is possible to fixedly
unite the metallic mold body and the face plate together
without using a special tool.

| With the jig arm having the length corresponding to a
 total thickness of each of the metallic mold bodies and the
féce plate, it is possible to set a predetermined number of
fhe metallic mold bodies. By knowing how many metallic colled
wires one unit of the metallic mold body has, it becomes
possible to calculate how many guide wires will be produced in
total without counting the number of the metallic mold bodies.

According to other aspect of the invention, provided is

a method of making a guide wire by using the heat mold device

- thus far described. It is possible to produce a high quality
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body, the magnet adheres the netallic coiled wire to
the nmetallic nmold body so as to make the assembling
procedures snooth and easy. Wth the austenitic
stainless steel w re represents substantially no
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the safety wire wth
According to other aspect of the invéntion, a safety

wire isrinserted into the metallic coiled wire. A front end of
the safety wire is fixedly secured to one end of the metallic
coiled wire which is to be shaped as a shape-forming
configuration, while at the same time, freely setting the
other portion than secured to the metallic coiled wire with
the other portion extended outside the metallic coiled wire,
The metallic coiled wire is shaped within the metallic mold
body by means of a thermal treatment. Thereafter, the safety
wire is severed at its portion extended outside the metallic
coiled wire. The severed portion is fixedly secured to the
other end of the metallic coiled wire.

Since the bending action causes the metallic coiled

wire to induce coil line gaps at the side which represents a
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increase of the tensile stress. By fixedly securing
only the front end portion with other portion set
free, it is possible to make the safety wire imune
to the tensile stress so as to protect it against the

e form .
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the @BEs10fict Beimehaldii-e. coiled wire. According to other
aspect of the invention, an outer

According to other aspect of the invention, the
metallic coiled wire is shaped within the metallic mold body
by means of the thermal treatment. Thereafter, the safety wire
and a core wire are inserted into the metallic coiled wire,
and a front end of the safety wire is fixedly secured to one
end of the metallic coiled wire which is to be shaped as thé
shaped-formed configuration. Each rear end of the safety wire
and the core wire is fixedly secured to the other end of the
metallic coiled wire.

| With the safety wire and the core wire inserted into
the metallic colled wire after the metallic coiled wire is
thermally treated, it is possible to mitigate the tensile
- stress, to which the safety wire is subjected.
This makes it possible to reduce the fear that the

safety wire may be snapped due to the tensile stress which



surface of the guide wire is treated with an
el ectrolytic polishing after treating it with the
thermal treatnent or a wultrasonic cleaning after
treating it with the electrolytic pol i shing. This
kes |t bl e art corrosi on- resistant
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' According to other aspect of the invention, an outer
'surface of the metallic coiled wire is coated with a synthetic
layer, and an outer surface of the synthetic layer is further
coated with a hydrophilic polymer layer. This makes it
‘possible to impart a lubricity to the outer surface of the
guide wire.
BRIEF DESCRIPTION OF THE DRAWINGS
Preferred forms of the present invention are
illustrated in the accompanying drawings in which:
Fig. 1 is a plan view of a heat mold device according
to a first embodiment of the invention;
Fig. 2 is a bottom side view of the heat mold device:
Fig. 3 is an elevational side view of the heat mold
device;
- Fig. 4 is a perspective view of the heat mold device,

to which a metallic coiled wire is attached:



Fig. 11 is an elevational side view of the heat nold
device; Fig. 12 is a plan view of a heat nold device
according to a seventh enbodi ment of the invention;
Fig. 13 is a bottomside view of the heat nold device;
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enbodinent Fig. 21 is a perspective view of the nold
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devilde ninth enbodinment; Fig. 22 is a pl an V|em10f the
gui'de wire, but partly sectioned; Fig. 23 is an

enl griged 16r 935 55 @ALORAlw I8W 0% & L gHd gevice according
to a seventh embodiment of the invention:

Fig. 13 is a bottom side view of the heat mold device;

Fig. 14 is an elevatienal side view of the heat mold
device;

Fig. 15 is a plan view of a heat mold device according
to an eighth embodiment of the invention:

Fig. 16 is a bottom side view of the heat mold device;

Fig. 17 is an elevational side view of the heat mold
- device;

Fig. 18 is a perspective view of a mold frame in which
a plurality of heat mold devices are piaced according to a
ninth embodiment of the invention;

Fig. 19 is a exploded perspective view of the mold
frame and a jig arm which serves as a Jig member;

Fig. 20 is a perspective view of the mold frame in




end of the guide wire; and Fig. 24 is an enl arged
cross sectional view of a proximl end of the guide
wi re. DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBCDI MENTS In the follomﬁng description of the
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following description of the depicted
embodiments, the same reference numerals are used for features
of the same type.

FIRST EMBODIMENT

Referring to Figs. 1 through 4 and 12 which show a heat
mold device 1 according to a first embodiment of the
invention, the heat mold device 1 has a tabulate mold body 2

(referred to only as "mold body 2" hereinafter) and a 1id

body 3 which is to be placed on the mold body 2.

The.mold body 2 is made from the same sort of material
as a metallic coiled wire 91 of a guide wire 9 is made. Namely,
the metallic coiled wire 91 is made from an austenitic

stainless steel line. The mold body 2 is made from an



portion 41 and continuously branches into an arcuate
portion 43 (approx. 270 degrees in circunferentia
angle). The nold groove 4 is rectangular in cross
section, and has a depth (e.g., 0.9 mm (0.0354 inch))
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operation easy ‘upon
(e.g., 0.9 mm (0.0354 inch)) and width (e.g., 0.9 mm (0.0354

-inch) ) each corresponding to the diametrical size (e.g., 0.89

mn (0.0350 inch)) of the guide wire 9., The cross section of
the mold groove 4 may be semi—circular, V-shaped or oval
instead of the rectangle.

The lid body 3 is made from a metallic material,
preferably the same material as the mold body 2 is made. The
1id body 3 has a 1id plate 31 which comes in contact with the
outer surface of the mold body 2, and further having a
pushing member (end plates 34, 35) which slidably fits into
the mold body 2 to urgingly push the mold body 2 against the
lid plate 31 so as to hold the mold body 2 in place. The 1id
body 3 is formed by bending a sheet of rectangular metal, and

having the 1id plate 31 which covers the outer surface 21 of -



attaching and withdrawing the Iid body 3 against the
nmold body 2. The |id plate 31 has the side plates 32,
33 turned by approx. 90 degrees toward the reverse
direction of the nold body 2. The side plates 32, 33
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mteYBODI MENT As shown in Fig. 22, the guide wire 9 has
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bodyc@i.led wire 91 by neans of a soldering procedure. The
distal end of the netallic coiled wire 91 is to be

bendhas 1tikde pabaee3NohlisNGhe side plates 32, 33 turned by
approx. 90 degrees toward the reverse direction of.the mold
body 2. The side plates 32, 33 have a height somewhat greater
than a thickness of the mold body 2. The side plates 32, 33
have end plates 34, 35 turned inward by aprox. 130 degrees,
SO that a front end of the end plates 34, 35 urgingly engages
with the reverse side 22 of the mold body 2. The side plates
32, 33 and the end plates 34, 35 work to slidably hold the 1id
body 2 in the lengthwise direction agaigst'the mold body 2.

METHOD OF THE FIRST EMBODIMENT
As shown in Fig. 22, the guide wire 9 has the metallic

coiled wire 91 into which a core wire 92 and a safety wire 93
are Iinserted. The safety wire 93 is fixed at both ends to the
-respective ends of the metallic coiled wire 91 as shown in

Figs. 23, 24. The core wire 92 has a tapered portion at the



configuration 94. The proxi mal end of the safety wire

93 passes freely through an inner space of the
"nmetallic coiled wire 91 to extend outside the

metallic coiled wire 91. Wth a magneti zed pedestal 5
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the use of a spray gun (not shown),
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surface of the guid W'Te

thrRFREEd @@ space of the metallic coiled wire 91 to

extend outside the metallic coiled wire 91.

With a maghetized pedestal 5 placed on an underside of
‘the mold body 2, the distal end of the metallic coiled wire
91 is placed into the mold groove 4 before assembling the 1id
body 3 to the mold body 2 as shown in Fig. 4. After removing

the magnetized pedestal 5, the heat device 1 is placed in a

‘heating furnace (not shown) to thermally treat the distal end

of the metallic coiled wire 91 held by the mold body 2.

After shaping the distal end of the metallic coiled
wire 91 with the thermal treatment, the core wire 92 is
inserted into the metallic coiled wire 91. The core wire 92
and the safety wire 91 are severed at the lengthwise portion
which extends outside the metallic coiled wire 91. The severed

ends of the core wire 92 and the safety wire 91 are each
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suspension jig (not shown). Then, the guide wire 9 is
placed in the furnace at 380 C for 30 mnutes so as
to provide a synthetic layer on the outer surface of
the guide wire 9. By neans of the dipping procedure,
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syntseftdidlSayer on the outer surface of the guide wire 9. By
means of the dipping procedure, a hydrophilic polymer is
coated on an outer surface of the synthetic layer.
ADVANTAGES OF THE FIRST EMBODIMENT

With the mold body 2 made by the same material of the
metallic coiled wire 91; it is possible to eliminate the
difference between the mold body 2 énd the metallic coiled
wire 9 in terms of the thermal expansional coefficient and
thermal conductivity. This stabilizes the shape~-forming
configuration 94 provided on the distal end portion of the
metallic coiled wire 91.

The metallic coiled wire 91 is made of the austenitic
stainless steel which has the thermal expansionaljcoéff{cieﬁi
1.5-1.6 times greater than the general carbon steel. When the

mold body 2 is made. of the general carbon steel, the metallic



This is all the nore true especially when using the
guide wire 9 (0.89 mmin dia.) and the safety wire 93
(0.265 mmin width and 0.065 mmin thickness) because
they are susceptible to the thermal influence. On the
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prevent the hot air w nd
susceptible to the thermal influence.

On the contrary, with the use of the austenitic
stainless steel or the austenitic free—cutting stainless
steel for the mold body 2 and the metallic coiled wire 91, it
is possible to remove the above drawbacks so as to
advantageously stabilize the shape-forming configuration 94
defined on the distal end portion of the metallic coiled wire
9. It is to be noted that the reason why the austenitic free—
cutting stainless steel is applied to the mold body 2 is the
necessity of defining the extremely-narrow mold groove 4 (0.9
mm (0.0354 inch) in depth and width) on its outer surface 21
in the arcuate configuration 94.

The austenitic free-cutting stainless steel imparts a

long life span to the mold body 2 and makes the disposal of



fromdirectly blow ng against the - guide wire 9 in the
nmold groove 4. This nakes it possible to uniformy

mai ntain the spatial tenperature between the Iid body
3 and the nold body 2. The netallic coiled wire 91 is
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W T @n@3 et a34RIeHfided wire 91 is made from the austenitic

stainless steel line in the present method of making the
guide wire 9. The wire-drawing procedure magnetizes the
austenitic stainless steel line due to the work-induced
@etamofphbsis, Upon placing the metallic coiled wire 91 on the
ﬁold groove 4, the metallic coiled wire 91 has a tendency to
be attracted inward the mold groove 4 against the magnetized
pedestal 5. This makes it easy to assemble the metallic
~colled wire 91 to the mold groove 4. With the use of the
austenitic stainless steel line, it is possible tormaintain
the guide wire 9 éfléxiblg due to the absence of the quench-
‘hardening and hot-short properties.,

In the method of making the guide wire, the safety wire

93 is inserted into the metallic coiled wire 91. A front end



to a tensile stress when both ends of the safety wire
93 are fixed to the respective ends of the netallic
coiled wire 91. This is because the bending action
permts the nmetallic coiled wire 91 to expand, while
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configuration 94, it 0SSl to renove e
coiley ¢izedal to expand, while remaining the safety wire 93
unstretched. As a result, the bending acticn may snap the
safety wire 93 with the increase of the tensile stress.

By fixedly securing only the front end portion with
other portion set free, it isgpossibieito make the safety
wire 93 substantiallywimmﬁne-to the tensile stress so as to
protect it against the breakage upon providing the shape-
forming configuration 94 bn the metallic coiled wire 91,

Upon applying the austenitic stainléss steel line to
the metallic coiled wire 91, the cold wire-drawing procedure
magnetizes the metallic coiled wire 91 due to the work—
induced | metamorphosis and represents a mirror-finished surface

" by means of an ironing dice. This causes the intermolecular

van del Waals' force to appear on the cuter surface of the




scales fromthe outer surface of the guide wire 9 to
recover its inherent chrom um conponent, thus causing
to coat an inactive filmto resultantly inprove the
corrosion-resistant property. After thermally

t he ic layer is
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After thermally treating the quide wire 9, the

synthetic layer is coated on the outef surface of the guide
‘wire 9, and the hydrophilic?hbiiméf layer is coated on the
outer surface of the synthetic layer. This makes it possible
to smoothly insert the guide wire 9 into the blood vessel,
urethra, bronchia or the like. It is to be noted that the
hydrophilic polymer layer introduced herein means. the
lubricant (e.g., polyvinylpyrrolidone) which shows the
lubricity when moistened.

 Fig. 5 show a second embodiment of the invention in
which the heat mold device 1 has the nold groove 4 extending

along the outer surface 21 frem an open-ended portion 41 at

the short side in parallel with the crosswise direction of the
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IS selectively inserted into one of the arcuate _
portions 43 (44-46) of the nold body 2. Then, the |lid
body 3 is placed on the nold body 2 to cover the

distal end portion of the netallic coiled wire 91.
the furnace with .
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portion of the netallic coiled wire 91 into three
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metallic colled wire 91. The heat mold device 1 is placed in
the furnace with the metallic coiled wire 91 assembled
between the 1id body 3 and the mold body 2 so as to thermally
treat the distal end portion of the metallic coiled wire 91
(shape—-forming thermal treatment).

After the end of the thermal treatment, the core wire
92 and thersafety wire 93 are inserted into the metallic
coiled wire 91 to thermally weld the distal end of the safety
wire 93 to the distal end of the metallic coiled wire 91. The
proximal ends of the core wire 92 and the safety wire 93 are
thermally welded to the respective proximal end of the
metallic cpiled wire 91.

ADVANTAGES OF THE | SECOND EMBODIMENT

The mold body 2 has the three types of arcuate portions



into the nmetallic coiled wire 91 to thernally weld the

forners to the latter after the netallic COI|§d.MAre

91 is thermally treated, it is possible to mtigate

the tensile stress, to which the safety mnreh93f|s
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the first nold groove 4A to have common | rnear
portion 48 along the sane line. It is to be noted
that the second nold groove 4B nay be on the uneven
andwgthf enenkakkpe wht-h Qheahﬁrﬁgenﬁbge QEQ%V§24§nserted
Wth the first nold groove 4A and the second nol

intogtnevec#B1pLevidedeanyt be out ef sHEFRSS1 1W§idtﬁﬁenn'd
body 2, it is possible to insert the netallic corled

formprset8lthat 0a88¥r after the metallic coiled wire 91 is
thermally treated, it is possible to mitigate the tensile

streés, to which the safety wire 93 is subjected.

This makes it possible to reduce the fear that the

-_ safety wire 93 may be snapped due to the tensile stress which

would occur on the safety wire 93 when the safety wire 93 and
the core wire 92 are inserted into the metallic coiled wire 91
pfior to conducting the thermal treatment, and both the ends
of the safety wire 93 are fixed to the respective ends of the
metallic coiled wire 91,
THIRD EMBODIMENT
Fig. 6 shows a third embodiment of the invention in

which a first mold groove 4A is provided on the outer surface
of the mold body 2 to have the open-ended portion 41 at the

side in parallel with the short side of the mold body 2. A
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one of the elevational sides (open-ended portions 41,
47) of the nold body 2 without changing the setting
directions of the nold body 2. This contributes to
efficiently assenbling the netallic coiled wire 91 to
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i gamekes it possible to produce a plural nunber of
groog%.%@ wres (e.g., three pieces) concurrently with
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the mold body 2 without changing the setting directions of
the mold body 2. This contributes to efficiently assembling
the metallic coiled wire 91 to the mold body 2, thereby
attaining the space-saving advantage in the wprking area upon
assembling the metallic coiled wire 91.
FOURTH EMBODIMENT

Fig. 7 shows a fourth embodiment of the invention in
which the mold body 2 has the mold groove 4 on both the
reverse side and the overse side of the mold body 2. The two
mold grooves 4 may be differently formed instead of shaping
them identically. With the two mold grooves 4 provided on the
mold.body 2, it is possible to concurrently make two guide
wires so as to improve the productivity.

| PFIFTH EMBODIMENT

Fig. 8 shows a fifth embodiment of the invention in
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body 2 when the lid body 3 is assenbled to the nold
body 2. Wth the protrusion defined on the lid plate
31 in addition to the end plates 34, 35, it is
possible to increase the force pushed against the
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central projection 37 is provi on the

With the protrusion defined on the 1id plate 31 in
~addition to the end plates 34, 35, it is possible to increase
the force pushed against the mold body 2 to positively hold
the mold body 2 in place. This positively_avoids the 1id body
3 and the metallic coiled wire 91 from inadvertently falling
off. It is to be noted that instead of providing the
protrusion on the lid plate 31, the protrusion may be p:ovided
on the outer surface 21 of the mold body 2 so as to make the
protrusion engage with the reverse side of the 1id plate 31.

SEVENTH EMBODIMENT

Figs. 12 through 14 éhow a_se&enth embodiment of the
invention in which the 1id body 3 is curved along the
.lengthwiseidirection with the end plates 34, 35 directed

dnward.

The curved 1id body 3 makes it possible to increase the



- lid plate 31 to direct outward, in addition to the |id
body 3 being curved along the |engthw se direction.
The projection 37 increases the nonent of inertia
around the central area of the lid plate 31, thereby
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The projection 37 increases the moment of inertia
around the central area of the 1lid plate 31, thereby making
it possible to resist the permanent set in fatigue caused by
detachably mounting the 1id body 3 against the mold body 2
even under the cyclic environment of the high temperature and
the normal temperature.

NINTH EMBODIMENT

Figs. 18 and 19 show‘a ninth embodiment of the
inventioh in which the mold body 2 is made from the same sort
of material which the metallic coiled wire 91 is formed. A
plurality of the metallic mold bodies 2 are contiguously
arranged to mutually overlap so as to make the reverse side 22

of one mold body 2 tightly contact with the overse side 21 of

other mold body 2 among the neighboring mold bodies 2. A face
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The mold frame 6A has a rear wall 62 rising upward
from a floor plate 61, and further having a side wall
63 wvertically standing on the floor plate 61 in a
crosswise relationship with the rear wall 62. The

plaf C ARG TReTISer VorR S £IHAE M botieh the
ol Pl F ol PR Y et s T Gty of
the 1 PRavE P e Bherdihi i 1 ot i A ThFiLxedly
seol o e IR AR SR R Ty e B ey

i oty o r dfERL IR 215 Plsfedars damis
Fral O D g oI Boite 0 (¥ iksvh (ot g T the
1end R SR st CRERRA) L b S TP GRS 4 e
R I i e 55 R B bk cion

j of. h t s j Wi res in

of MEP Y SRR épa%eﬁa%ﬁﬁ%gﬁf 3% Parloiad%]q gh each
i i r-o\d tep.pl: Qn, an

of IR RAURTR I Bid g it B BB

i relcdte dre e RO nPR Phddie allic coiled wires 91 from
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a flexenpipger 6it,S W e having a side wall 63
vertically standing on the floor plate 61 in a crosswise
relationship with the rear wall 62. The side wall 63 has an
~elongate pin 64 extending inward in parallel With the floor
plate 61. The mold bodies 2 are set in the mold frame 6A with
the elongate pin 64 inserted into the:central opening 26 as
shown in Fig. 18.

In this situation, the mold bddies 2 are placed with
the overse side 21 confronted with the side wall 63 and the
open-ended portion 41 located opposite to the rear wall 62.

In this way, the array of the mold bodies 2 are set in
the mold frame 6A to tightlyj engage the reverse sidel22 of
one mold body 2 with the overse side 21 of other mold body 2

among the neighboring mold bodies 2 as shown in Fig. 19.

Upon assembling the metallic coiled wires 91 to the



I'n addition, the rest portion of the netallic coiled
wres 91 is susceptible to the convectional heat in
the thermal atnosphere and conduction heat

transmtted fromthe nold body 2. The side wall 63

moldobddy hef etie atetdel f@ce Pl &l arbrafdy 1 engages wth the
overse side 21 of the leftest nold body 2A to
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the invention. In order to firmy sandw ch the array

opefernded nEbotihodies £ andidhersi sl V\%é Pé”st Qb -G 3 Mo F

7A is provided as the securenent nenb . The J1g arm

the ThethaBl Bc NOoK1 & rDasd i PN 1 IpAih fe g oy tlﬁg@ﬁ%in—ended

portion 72 secured to a basal section
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armportion 71 is equivalent to a total dinension
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nmol d body 2 to the nunber of the nold bodies 2 plus a
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arm7A to the array of the nold bodies 2, the weight
weidittock portion 72 is brought into engagenent with the
reverse side of the rightest nold body 2, and the
hooKlraraxdidritdron tHe heaits ddreisitlefalde 6@ t0 1SRN AW Chea
the array of the nold bodies 2 and the side wall 63 in
wiremi%lon.s MEEMEDOH TEHENIMEH IVREINIDONE1 heat in the
thermal atmosphere and conduction heat transmitted from the
mold body 2.

The side wall 63 works herein as the face plate-6 and
engages with the overse side 21 of the. leftest mold body 2a
to function as the 1id body 3 of the first embodiment of the
invention. In order to firmly sandwich the array of the mold
bodies 2 and the side wall 63, a jig arm 72 is provided as
the securement member 7. The jig arm 7A has a hook arm. portion
71 and a weight block portion 72 secured to a basal section
of the hook arm portion 71. The weight block portion 72 is
arranged to be in contact with the reverse side 22 of the
_rightest mold body 2, and having a ventilation hole 73 in

correspondence to the one provided on the mold body 2. The

welght block portion 72 further has a grip portion 75 and a



‘The metallic coiled wire 91 is inserted to each of t he
nmold bodies 2 (e.g., five pieces), and the nold bodies
2 are set inthe nold frame 6A with the el ongate pin
64 inserted in to t he central opening 26. Then, the
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set in the mold frame 6A with the elongate pin 64 inserted in
to the central opening 26. Then, the jig arm 7A is placed
over the array of the mold bodies 2 set in the mold frame 6A.
Thereafter, the mold frame 6A is placed in the furnace with
the array of the mold bodies 2 set in the-mold frame 62 to

thermally treat the metallic coiled wire 91 (shape-forming
thermal treatment).

ADVANTAGES OF THE NINTH EMBODIMENT
Such is the structure that the plurality of the mold

bodies 2 are contiguously arranged to make the reverse side 22
of one mold body 2 tightly contact with the overse side 21 of
other mold body 2 among the neighboring mold bodies 2. The
-structure makes it possible to make the one mold body 2 serve

as a 1id body 3 for the other mold body 2.
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opposed to the case in which the nold bodies are
individually placed in the furnace. Wth the length L
of the hook armportion 71 determined to be
equivalent to the total dinension obtained by

nmul t e thi ess of the single nold body 2 to
t he ﬁﬁ%y = d?hl @ctﬁlbgmﬁ S&ith gihe evarsekeieds 2F of the
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With the length I, of the hock arm portion 71 determined
to be equivalent to the total dimension obtained by
multiplying the thickness of the single mold.body 2 to the
number of the mold bodies 2 plus a thickness of the side wall
63, it is possible to set the desired number of the mold
bodies 2 in the mold frame 6A. It is to be noted that the
array of ten mold bodies 2 may be set in the mold frame 6A
instead of the five mold bodies 2. |

With the jig arm 6A having the length T, corresponding
to the total thickness of each of the mold bodies 2 and the
side plate 63, it is possible to set a predetermined number
of the mold bodies 2. By knowing hdw many metallic coiled
wires 91 one unit of the mold body 2 has, it becomes possible

to-calculate how many guide wires 9 will be produced in total



clip 78 inserted into a circular groove 79 of the
el ongate pin 64 to make the clip 78 elastically
engage with the reverse side of the rightest nold
body 2. It is to be appreciated that the overse side
., 0of the ld body 2 is used herein_in the same neaning
withigut (Coutteng SherauEben of the Wold bedies, 2ang afeto
. reverse side. 22 of . the nold body 2 is used in the
PLQYVE HaanPhglaStHRELY e¥btRed st gRcRE BECi®RCY®I d body
2. Cains 1. A heat nold device in which a guide wre

formed by a netal | FEPEBFFREIGN  EOR4S an ar cuat ed
portion provided at a edet erm ned portion of said
59y 120 aft
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clip 78 inserted into a circular groove 79 of the elongate
pin 64 to make the clip 78 elastically engage with the
reverse side of the rightest mold body 2.

It is to be appreciated that the overse side of the

mold body 2 is used herein in the same meaning as the outer
| surface 21 of the mold body 2, and the reverse side 22-of.

the mold body 2 is used in the same meaning as the reverse

surface of the mold body 2.
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2. A heat nold device in which a guide wire fornmed by
a netallic coiled wire has an arcuated portion .
provi ded at a predeternmi ned portion of said guide wire
by means of a thermal treatnment so as to serve as a
shape-formed configuration; said heat nold device
conprising a tabul ate notdabady, an overse side of
which-has a - 3 3 nold groove form ng an open-ended
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is .ather netallic nold body anbng said
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el evational sides of sald netal body, and said-
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metaliic mold body;
said metallic mold body being made from the same sort
 of material which said metallic coiled wire is formed: and
said 1id body having a 1id plate to be in contact with
said outer surface of said metallic mold body, and further
having a pushing member which is slidably fit into said
metallic mold body to urgingly push said metallic mold body
against said 1id plate so as to hold said metallic mold body
in place.
2. A heat mold device in which a guide wire formed by a
metallic coiled wire has an arcuated‘portion provided at a
predetermined portion of said guide wire by means of a
thermal treatment so as to sefve as a shape-formed
Configuration;
said heat mold device comprising

a tabulate mold body, an overse side of which has a
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correspondi ng to said shape-form ng configuration. 4.
The heat nold device according to claim?2, wherein
said nold groove includes an open-ended portion at
both el evational sides of said metallic nold body;
and said nold groove extending from said open-ended
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“Kﬂggra|ﬁé| with each other. 7. The heat nvold device
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reverse direction of said netallic no
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overse side of said netallic nold bo

neigbibdrdey aetadddrdidkdd dodidigh 8, wherein said
pushi ng menber bends said Iid body into a curved

conf iagiaatl @ awet ProfiidicendPledlp geeteiithsisde s ake kbl 51 de
of ggigeﬁetallic mold body positioned at one end side among
the plurality of said metallic mold bodies: and
a securement member provided to fixedly secure said
face plate to said metallic mold body.
3. The heat mold device according to claim i, whérein said

mold groove includes an open-ended portion at both

elevational sides of said metallic mold body, and said mold

' groove extending from said open-ended portion along a path

corresponding to said shape-forming configuration.

4, The heat mold device according to claim 2, wherein said
mold groove includes an-open-ended portion at both
elevational sides of said metallic mold body, and said mold
groove extending from said open-ended portion along a path

corresponding to said shape-forming confiquration.

5. _ The heat mold device according to any one of claim 1,



11. The heat nold device according to claim 10,
wherein said |id plate has a protrusion directed
opposite to said end plate. 12. The heat nold device
according to claim?2, wherein each of said netallic
nol d bodi es has a ventilation hole. 13. The heat nold
devi ce a§cor g to claim2, wherein said securenent
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mnre o oRe “ehd of said netallic coiled wire
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wre wth the other por 0 retallic coiled
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body Nesm@! rlf 8B M ving an end plate extended from both the
sides of said 1id plate to-urgiﬁgly engage with the reverse
side of said metallic mold body.
9. The heat mold device according to claim 8, wherein said
pushing member has a protrusion directed toward the overse
side of said metallic mold body .
10. The heat mold device according to claim 8, wherein said
- pushing member bends said 1lid body into a curved
configuration with said end plate set iﬁside said lid plate.
C11. The heat mold device according to claim 10, wherein
| said lid plate has a protrusion directed opposite to said end
platé.
12. The heat mold device according to claim 2, wherein each
of said metallic mold bodies has a ventilation hole,
713. The heat mold device according to claim 2, wherein said

securement member has a jig arm to fixedly sandwich said



thereafter severing said safety wire at its portion
extended outside said netallic coiled wire; and
fixedly securing said severed portion of said safety
wire to the other end of said netallic coiled wire.
17. The nmethod of making a guide wire according to
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inserting a saféfty wre and d core wire into said

met alwhi i i res fi I uri front end.
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havMﬂ@eStgﬁkaﬂﬁs to be shaped as a shape-form ng
configuration, and

inserting a safety wire into said metallic coiled wire;

fixedly securing a front end of said safety wire to one
end of said metallic coiled wire which is to be shaped as a
shape-formed configuration, while at the same time, freely
setting the other portion than secured to said metallic coiled
wire with the other portion extended cutside said metallic
colled wire;

shaping said metallic coiled wire within said metallic
mold body by means of a thermal treatment;

thereafter severing said safety wire at its portion
extended outside said metallic coiled wire; and

fixedly securing said severed portion of said safety
wire to the other end of said metallic coiled wire.

17. The method of making a quide wire according to claim 15

having steps of;

— 3 4 —



fixedly securing each rear end of said safety wre and

said core wire to the other end.-of said netallic

coiled wire. 19. The nmethod of making a guide wire

according to claim15 having steps of; shaping said

rretallic coiled wire within said netallic - 3 7 nold
l?_y means of aﬁtﬂhermﬂl tr.eatment,;. thereafter

|nser g a gafaetsy? Yo WITF 4 i PGt i gogled wire;

metallic coiled wire, and fixedly securing a front end

of said safety wire to one end of said netallic coiled
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coideeokAi to claim15, wherein an outer surface of
said guide wire is treated with an electrolytic
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said guide wire is treated with an electro ytic

extRodeshiod@ satieekatibeakicnd 198 dqyi-de MWirte Wih a
thermal treatment or a ultrasonic cleaning after
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wire to the other end of said metallic coiled wire.
18. The method of making a guidé wire according to claim 14
having steps of; |

shéping said metallic coiled wire within said metallic
mold body by means of a thermal treatment}

thereafter inserting a safety wire and a core wire into
said métallic coiled wire, and fixedly securing a front end
of said safety wire to one end of said metallic coiled wire
which is to be shaped as a shape-forming configuration, and

fixedly securing each rear end of said safety wire and
‘said core wire to the other end of said metallic coiled wire.
19. The method of making a guide wire according to claim 15

having steps of;

shaping said metallic coiled wire within said metallic



23. The nethod of making a guide wire according to
claim17, wherein an outer surface of said guide wre
is treated with an electrolytic polishing after
treating said guide wire with a thermal treatnment or
a ultrasonic cleaning after treating said guide wre
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with a hydrophil'ic polymer Fayer.
wherein an outer surface of said guide wire is treated with an
electrolytic polishing after treating said guide wire with a
thermal treatment or a ultrasonic cleaning after treating said
guide wire with said electrolytic polishing.
21, The method of making a guide wire according to claim 15,
wherein an outer surface of said guide wire is treated with an
electrolytic polishing after treating said guide wire with a
thermal treatment or a ultrasonic cleaning after treating said
guide wire with said electrolytic polishing.
22, The method of making a guide wire according to claim 16,
wherein an outer surface of said guide wire is treated with an
electrolytic polishing after treating said gﬁide wire with a
thermal-treatment or a ultrasonic cleaning after treating said
guide:wire with said electrolytic polishing.
23. The method of making a guide wire according to claim 17,
wherein an outer surface of said guide wire is treated with an
electrolytic polishing after treating said guide wire with a

thermal treatment or a ultrasonic cleaning after treating said

guide wire with said electrolytic polishing.



24, The method of making a gquide wire according to Claim 18,
wherein an outer surface of said guide wire is treated with an
electrolytic polishing after treating said guide wire with a
thermal treatment or a ultrasonic cleaning after treating said
guide wire with said electrolytic polishing.

25. The method of making a guide wire according to claim 14,
wherein an outer surface of said guide wire is coated with a
synthetic layer, and an outer surface of said synthetic layer
is further coated with a hydrophilic polymer layer.

26. The method of making a guide wire according to claim 15,
wherein an outer surface of said guide wire is coated with a
synthetic layer, and an outer surface of said synthetic layer

is further coated with a hydrophilic polymer layer.



