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OUT THE COVPONENT FROM THE MOLD BY FUSI NG o6t ** Fiel d of the

.Invention 5 This invention relates to a nethod #8r fusing the

peri’pheral edge of a coating-fylmof a filmcoated formed conponent

.on the upper surface of a receiving nold and for taking the

filmcoated formed conponent out of the receiving mold, and al so
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entering t?gjcﬁ'wr part of the conponent. A method for producing such
a filmcoa of med conponent i ncludes the steps of setting an

ai'r-permabl e fornmed conponent on the surface 15 of a receiving nold
havi ng an el ectric heat-em ssive body nounted on the surface, gluing

a.filmonto the fornmed conmponent by neans of vacuum
formng, trinm ﬁgﬂﬂ?gﬁ%eﬁ"ﬁﬁ@% edge of the coating filmby fusing it by

e B, e ek inehtich Rskés 163 ShethiSd it Rg e péiiptieealddpe otfa 1t and
coating-film of a film-coated formed bomponent on the upper surface of a
receiving mold and for taking the film-coated formed component out of the

receiving mold, and also relates to a receiving mold device.

Descniption of the Prior Art
10 Conventionally, a formed component used for the interior of a vehicle is
coated by a film or the like for ornamentation, or to prevent a foamed resin,
which i5 used in a subsequent process, from entering the mmer part of the
component. A method for producing such a film-coated formed component
includes the steps of setting an air-permeable formed component on the surface
15  of areceiving mold Having an electric .heat—emissive body mounted on the
surface, gluing a flm onto the surface of the formed component by means of
vacuum forming, trinuning the peripheral edge of the coating film by fusing it by
heating the heat-emissive body, and then stopping the heating of it and manually
taking the film-coated formed component from the receiving mold.
20 Inthis method, however, ifthe heating of the heat-emissive body is
stopped, the edge of the fused filtn tends to adhere to the heat-emissive body.
This canses a problem in that if the film adhering to the heat-emissive body is
pulled off of it, the film is separated from the formed component.
To eliminate such a problem, the body can be continued to be heated
25  until the ﬁlm-coatgd.formed component is taken out. However, this is not
actually done because of workers' safety, as they must mannally take out the |
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In this nethod, however, if the heating of the heat-em ssive body is
st.opped, the edge of the fused filmtends to adhere to the heat-em ssive

body. This causes a probleminqgthat .if the film adhering to the
heat - em ssive body is pul | ed f of it, the filmis separated from
the formed conponent. : To eI|n1nate such a problem the body
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Surmrar yg of Heli bﬁ&%?E égy The nethod of the present invention
for fusing a peripheral “édge of a filmcoated forned conponent placed
on an upper surface of a receiving nold havi ng an el ectric
heat - em ssi ve body on the upper surface and taking out_the

Summary of the Invention

The method of the present invention for fusing 2 peripheral edge of a
film-coated formed component placed on an upper surface of a receiving mold
having an electric heat-emissive body on the upper surface and taking out the

10 film-coated formed component from the receiving mold compnses the steps of
applying electricity to the electric heat-emissive body to heat it and fusing the
coating-film of the component along the periphery of the component,
separating an outer residual part of the fused coating-film from the receiving
mold and therefore separating the edge of the outer residual part from the

15  heat-emissive body, pushing up the film-coated formed component by raising
means from the receiving mold, thereby separating the edge of the inner part of
the fiim from the heat-emissive body, stopping the electricity to the
heat-emissive body, and after 5o stopping the electricity taking the fused
film-coated formed component out of the receiving mold. Further, the receiving

20  mold device of the present invention includes a frame having a suction pipe to
communicate with a suction source, a receiviﬁg mold fixedly mounted on an
upper part of the frame, thereby defining 2 chamber at the back of the receiving
mold, the receiving mold having an electric heat-emissive body mounted on an

" upper surface of the mold at a peripheral edge of the mold, the 'receiving moid
25  having a phurality of suction throughbores therein, a plurality of vertically

movable lifting pins penetrating the receiving mold, and raising means attached



10 ff?%f@og?eﬂﬁﬁ%Fﬁﬁﬂ%bgﬂﬁﬁﬁﬁﬂfLfron1the recei ving nold conprise%ighé

st eps of applying electricity to the electric heat-em ssive body to

heat it and fusing the coaling-fil mof the conponent along the

peri phery of the conponent, s@parating an outer residual part of the
fused coating-filmfromthe receiving nmol d and therefore separating

the edge of the outer residual part fromthe 15 heat - em ssi ve body,

pushi ng up to ke batkof the redeivingmsbld ant comméctéd to thesping for verticaligans from
the receiving nold, thereby separating the edge of the inner part of

the film fmeovingehd pads: eni ssi ve body, stopping the electricity to the
heat - em ssive body, and after so stopping the electicity taking the fused

filmcoated for Bynganyofith stewstud of the iiventioni menticried above] hfter thehe

receiving 20 nol d device of the present invention includes a franme having
a suction pdgedfdhereﬁmwwd&mmmmmd%?n&hamm ecei vi ng
nol.d fixedly nounted on an upper part of t frame, thereby deflning

a chanter fcompeneaiside) of the filerare\separated from sl slecttibdieat epiissiviobody,d

having an el ectric heat-em ssive body nounted on an upper surface of

the nol d atheating of tixchedt-aizsivetbodyds swipped! Thusewefimed filmeidhetds to thevi ng a

plurality of suctlon t hroughbores therein, a plurality of vertically

movabl e | i fieatgmissive bedy! Fattheg atmﬂzreman\samy Mderutzth@lcompenem aftans

att ached to the

back of ttheh@amngngnopﬁcdeumlconnected to the pins for vertlcally
novi ng the pins.

Brief Description of the Drawing
10 Fig. 1 is a sectional view of the embodiment of the present invention,

showing a film-coated formed component just prior to trimming.

Description of the Preferred Embodiment
The embodiment of the present invention wili now be explained in detail

by referring to the accompanying drawing. A box-like frame 1 has at one side
15 of it a suction pipe 1A, which is connected to a suction source (a vacuum
pump). A receiving mold 2 is fixedly placed on the frame 1, thereby defining a
chamber 1B at the back of the mold 2. __ :
The receiving mold 2 is formed with a plurality of suction throughbores
24, 2A. An anmular electric heat-emissive body, which is analogous to the
20 circumference of a formed cdmponent S, is disposed on the peripheral part of
the mold 2 through a heat-resistant body 3A.
The receiving mold 2 is formed with other throughbores 4, 4 that are
located at any suitable positions. A raising pin 5 is inserted in each throughbore
4, and the lower end of the pin 5 is connected to a raising device 6, comprised
25  ofavertical cylinder, which is attached to the back of the mold 2. Each raising

device 6 is provided with a sensor 7 to detect the upward movement of the
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edge of the residual outer part of the filmand the edge of the inner part
5 (conponent side) of the filmare separated fromthe electric- :

heat - eni ssi ve body, heati ng of 4t he heat-em ssive body is stopped.
Thus no fused film adheres to the heat - em ssi ve body. Further, a
wor ker can safely take out the corrponent after the heating is
stopped. rais 5 wn@' ' ' t he Draw ng
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Further, the formed component S is an air-permeable one made by
 pressing wood fibers or made of PP (polypropylene) or an ABS resin having
throughbores of 0.5-1.0 m:m ¢ (this embodiment). Further, the coating-film is
a plastic sheet or film, and it may have colors or patterns.

15 By the structure described ahove the operation to take the film-coated
formed component ont of the receiving mold by fusing or melting the film will
now be explained.

The receiving mold device, comprised of the frame 1 and the receiving
mold 2, is located in a position that is lower than that in Fig. 1. A formed

20  component 3 is set on the surface of the mold 2, and an adhesive 1s then applied |
to the up;;er surface of the component S. The coating-film, Ewhich_ is held by the
clampers 8, 8 and is softened by heat, is positioned above the receiving mold
device by moving the clampers 8, 8. The pipe 1A is then made to communicate
with the suction source (not shown) to apply suction force to the surface of the

25  formed compougut S, while the receiving mold device is raised, thereby sucking
and gluing the coating-film R onto the surface of the formed component S. This

state is shown Fig. 1.
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4 MAR 25 ref 9l P PIEARS DEMIRR Ktls 8,8 in the draw ng denote clanpers to
hol d 'a’ coating-filmR, and 9 denotes a sealing box which sealingly
covers each raising device 6. Although in the drawi ng suction

t hroughbores 2A, 2A are each of an 5 upright type, they may be
cancel | ous ones. Since the heat-em ssive body 3 nust 5 be qui ckly heated
or it will quickly becone cool, it is conprised of a wire or strip
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devi ce i nst eagnid the ddhrnbhRhtd?is ﬁ%éﬂnﬁél‘éﬂbetwee%the suction pH i‘&ramdttﬂE
formed conponent S is an. alr-perne one mad ESSI ng wood

fibers or Wﬁ@ﬁcﬁén?&n@omfx’é bB]'gQ%w Id@%ﬁﬁ rPRMbrEd*Yd amtetthe

t hroughbores of 0.5 - 1.0 nm|err s enbodi nent). Further

coati ng- f§| mreﬁdmlpanafﬂieaminkﬁ&ﬁ%eﬁc umd. ant] 10R¥pAARCLHE Adge DO
patterns.. 15 By the structure desc ed above t e oper atlon to
take the fil 'the oexiduhl part froththeapp&oaepofihe mut-eﬁissid%dcwl Wﬂwmlﬂmby
fusing or nelting the filmwll now be expl ai ned.

recei vi ng nolraisiteydevicesofyroperate tofpush epfthe pins1s, 1ty e o ﬁhxlil@oated

nmold 2, is located in a position that is |ower than that in Fig. 1. A

1; 3[1 g\:::lv(za 0I . ;fm ggilulpggem feem themicle 2 andfte separfite the amnbldr 2dgaofittanfilm
R from the heat-emissive body 3. This raising or separation of the film R from
10 the body 3 is confirmed by the sensor 7, and the electricity to the body 3 is
stopped to cool if quickly. After this, the film-coated formed component is
mamially taken ouf of the mold.
Preferably, the electric heat-emissive body 3 is a component including
more than 77% of nickel, chrome 19 - 22%, and less than 1% of iron, in view of
15  its bending workability and inferiority under high temperatures. Further, instead
of the sensors 7, 7, which are directly attached to the raising devices 6, 6 to
detect their operation, limit switches or the like may be placed on the sﬁzﬁce_of
the receiving mold to detect _ihe presence of the formed component on the
receiving mold. |
20 . As explained above, in the present invention, after the flm-coated formed
* component is trimmed by fusing, the edge of the residual outer part of the film
and the edge of the inner part (component side) of the film are separated fiom
the electric heat-emissive body. Then the electricity to the heat-emissive body
is stopped, and the component i3 taken out of the mold. Thus this method
25  enables eliminating the problems caused by the melted film adhering to the
heat-emissive body, and allows the user to safely take out the film-coated
formed component from the receiving mold.



to thagmgpe'tsesurﬂacsamm pEREM@EEpbnent S. The coating-film V\:hl ch | s heI d by

the ., ° clanpers 8, 8 and is softened by heat is positioned above the
recei ving nold device by noving the clanpers 8, 8 The pipe 1A is
thén nade to communi cate with tige suctlon not shown) to apply
suction force to the surface of the 25 forrred hﬂ "mmthe
receiving nold device is raised, thereby suckln g the
coating-fil mmwbjﬁn%ﬂface of the formned conponent h| S state

is shown in Fig. 1. 5
Then, electr|C|ty is applied to the heat-em ssive body 3 to fuse (or trim
the coating-filmR al ongside the circunference of the fornmed conponent S,

whil e the communi cht i A and the
) AQﬁxetEch'fcﬁ d g\‘%ﬁggﬁfag‘@t bi'g fThncé dc@s% Riredl

suction source. The receivi ng en | ower Separate the

5 residual ¢ @mﬁ{t?}m ng@%ﬁbg Gt &hﬁnﬁ? elechgparate
the edge of ®Ep resi dual rt fromoff%e upggg part of ﬁn R

heat - em ssi vehabmidsivétody r\xgpgﬁ?tﬁ’fmf a mt%l(%l?rﬂn@é’ﬁﬁﬁ-%o@tecﬁf&ﬂﬁﬁat e

to push up the pins 5, 5 t0 sepa formed

corrponentsfrommbgnémlﬁb@mk Wm& $£afe of the film

R fromthe heat-éem ssive body 3 I'S ra|S|ng of separation of the filmR

15713, 1 Povrmbhpeiely o fhamtssp b Sy o s ot
filmcoated faidkimptheatatngifiim of the coffponaht adohgltlimpmph@ir dflme ol d.
component; |
separating an outer residual part of the fused coating-film from the
10 receiving mold and therefore separating the edge of the outer residual part from
the heat-emissive body;
pushing up the film-coated formed component by raising means from the
receiving mold, thereby separating the edge of the inner part of the fitm from the
heat-emissive body;
15 stopping the electricity to the heat-emissive body; and
after stopping the electricity, taking the fused film-coated formed

component out of the receiving mold.

2. A receiving mold device, comprising:
a frame (1) having a suction pipe (1A) to commmumicate with a suction
20  source; -

a receiving mold (ﬁ) fixedly mounted on an upper part of the frame,
thereby defming a chamber (1B) at the back of the receiving mold, the receiving
mold having an electric heat-emissive body (3) mouﬁted on an upper surface of
the mold at a penpheral edge of the meld, the receiving mold having a plurality

25  of suction throughbores {2A, 2A) therem;
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. Pref efoRY, 96 Hd * ¢4 SR RN OERAHRE dnt-ssi ve body 3-i-s-a -conponent--i ncl Udi ng
more than 77% of nickel, chrome 19 - 22% and lm w iron, in view
of .15 - its bending Workablllty and inferiori m m lﬂ eratures.

Further, instead of the sensord 7, 7, which are i sectly attached to
the rai si ng devices 6, 6 to detect their operation, limt swtches
or the like may be placed on the surface of - the receiving nold to
detect the presenaeplofality of Vertivally asvablecliRing pits @, 5) penetratiipethei ng nol d.

20 As expl ai ned above, 1n the present invention, after the

fil mcoat ed. freceiwing mold; andorrponent is trimmed by fusing, the edge of the
residual outer part of the film " and the edge of the inner part

(conponent si de)  ahisigeméns(6d attackathiosthe back ofithe receivitgmold and ri ¢

heat - em ssi ve body Then the electricity to the heat-enissive body

i s stopped, aonnetteddo tiopms for vertieadlymovingthe pies. nol d. Thus this nmethod 25
enables elimnating the problens caused by the rrel ted filmadhering to the

heat - em ssi ve body, and allows the user to safely take out the fil mcoated
formed conmponent fromthe receiving nold. VWhat we claimis:

1. A netod for fJsiTae deviee ofblaimi2, wdpreinithe frtineris vertioally movahie.

4. The device of claim 2, wherein' the electric heat-emissive body
comprises 2 wire including one of nickel-chrome alloy, iron-chrome alloy, and
nickel-chrome-iron alloy.

5. The device of claim 3, wherein the electric beat-emissive body
10 . comprises a wire meluding one of nickel—clnome alloy, iron-chrome alloy, and
nickel-chrome-iron alloy.



_ conponert 2|’ 8& dd * 45n SEERRY PPEFORuKflace of a receiving mol d having an &l ectric
heat - e ssive body on the upper surface and taking out the fil mcoated
formed - 5 conponent fromthe receiving nold, conprising the steps of:
applying electricity to the electric hgat-em ssive body to heat the body
and fusing the coating-filmof the conponent along the periphery of the
conponent ; '~ separating an outer residual part of the fused

coating-filmfiny kerlBronieeRs VEPIMIESXrEY FORMEDEEOMPORERD! AtD MEhUD edge

of the outer resiggialraRaNG bieMrHE coMBPOMENEaROMITRE! MOLBOBY; FUSING
pushing up the filmcoated fornmed conponent by raising nmeans fromthe

receiving nold, thereby separating theyeglge 0fr she nner part of the film

fromthe heat - em ssi ve body; 15 stopping the electricity to
t he heat-em ssive body, and after stopping the electricity,

- taking the fused fil"ﬁe@@ﬁﬁ@dé &8Rd PGB e gﬂi‘?dl&ﬁ’ﬁ Vi NQ
nol d. 2. A recéﬁelng ﬁn Jh%%V|ce, gonprlggﬁﬂ: - Bb¥a

a
frame (1) havi : i ; . :
[rare (1) havi Sl sl il Mbceiol By iy etk ot s
of the frame, ofthe residial oiitir iavrioFthocdptingoesnd thdindér paf obitdio it L he

receiving nold, the receiving aving an electric heat-em ssive

body (3) mSunt adhere tora fusidgrheatiehmigiverbody (3). - Thehsethod thokides the stepaestal

edge of the nold, the recerving nold having a plurality 25 of suction

t hroughbor es ( applytdy eletiricityto the electric heat-emissive bady and fusing the
coating-film of the component along the periphery of the component, separating
an outer residual part of the fused coating-film from the heat-emissive body,
separating the film of the film-coated formed component from the heat-emissive

10  body, and taking the fused film-coated formed component out of the receiving

mold after stopping the electricity to the heat-emissive body.

Figure 1 to be used for publication.
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) a
-pl ural bty of vertically novable lifting -pins (5,5) penetrating the
receiving nol d; and rai sing nmeans (6) attached to the back of
t he receiving nold and connected to the pins for vertically noving
t he pins. 5- 3. The device of claim2, wherein the frane is
vertically novabl e. 4. The device of claim2, wherein the
el ectric heat-em ssive body conprises a wire including one of
ni ckel -chrone all oy, iron-chrone aIIoﬂ/’and ni ckel -chrane-iron
al | oy. _ 5. The device of claim3, wherein the electric
heat - em ssive body -10  conprisegga ywre including one of nickel-chrone
alloy, iron-chrone alloy, and nickelrchrone-iron al | oy.
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