- Basic Applic. No:'

| . o |
| MP 1O o YALVE OF ‘
FORM 1 FQ§§' . ATTACHEP SPRUSON & FERGUSON
s ‘ it .
MAIL. Oiﬂgﬁ&u o fifoantind

COMMONWEALTH GF AUSTRALIA
PATENTS ACT 1952

-

APPLICATION FOR A STANDARD PATENT

l Mesac CorporatqonJLof Jaiyo Building, 12-1 Kabuto-cho, Nihonbashi,

Chuo-ku, Tokyo, JAPAN,Toyo Flocking.Ca... Ltd.), of 1-680 Sukedo,
Ash1kaga Shi, Tochigi- en, JAPAN, hereby apply for the grant of a
standard patent for an invent1on entitled:

Electrostat1c flocking apparatus ' . i

which is descr1bed in the accompany1ng complete specification.

~Details of basic.application(s):-

Country: . Application Date:
177465/86 JAPAN 28 July 1986
'208032/86 JAPAN 5 September 1986

The address for service is:-
Spruson & Ferguson .
- Patent Attorneys
Level 33 St Martins Tower

31 Market Street

Sydney New South Wales Australia

DATED this TWENTY FIRST day of JULY 19§

Mesac Corporation.Toyo Flocking Co., L

rf 07 {{, NV

Registered Patent Attorney

TO: | THE COMMISSIONER OF PATENTS
: OUR REF: 31773

' l ;
i k\\ “1‘ /I?//

PATENT '(')FFICE :

¥ pATE

PATENT OFFICE !
SN -

PRI «
NRCATTEA

\ /, ""»\ A
//// \.\.~

HUNI] El I][!l

NLY RN R WA

' o
-'- F ;
I)

!gg srAua‘,g

RL2

DL AR Y

S mmm\ /

Ot KUNDRED” DOLLARS i

OFFICE E

//(,, ;

USTRAL!A ¢
Y ODPHLLE

tH,

// i u W //

Y DOLJARE
—d N

S&F CODE: 61790

APPLICATION ACCEPTED AND AMENDMENTS

15845/2
. 1(9 \O. a0

RN

ALLOWED......



').‘.

g
z L0080 "

‘i1? I/Ne

A el N
tal l” .;;Q‘_ B g "
SPRUSON & FERGUSON
COMMONWEALTH OF AUSTRALIA
_ _ o PATENTS ACT 1952 ,
" DECLARATION IN SUPPORT OF A CONVENTION APPLICATION FOR A PATENT
'.;tIn szppgrt of the Convent1on Appl1cat1on made for a patent for an 1nvent10n
j.ent1 1€ AEEN L A
L . :‘f-" :_ E]ectrostatqc F]ock1ng Apparatus
Satonobu Yosblkawa and lomOJL.Haranoya”.,...”...r..“ .............
S Tfull name. of declarant(s)] .- oo o
.§5'12 Nlhonbashl 3 ~chome . Chuo-ku,. . Tokya,.Japan.and. ......... ..
[full address of declarant(s) - not post office box]
_ l 680 Sukedo Ashlkaga shi, Tochigi=ken, Japan _
do solemnly ahdvsincereWyodec1are as follows:-
1. Me are authorised by y
- Mesac, Corporat1on and.
L &'Toyo F]ock1ng Co. Ltd
}]‘; the app\lcants for the patent to make this dec]arat1on on A 7
S ;[the1r beha]f : '
oL eiThe de]C appllcatlons as def1ned by Section 141 of the Act®
- .were-made -
in. . JAPAN. \
on 28 July 1986
by  Mesac Corporation.
and on A,5 September 1986 by Mesac Corporation and Toyo F‘ock1ng Cc p Ltd.
v3; . MASAAKI ABE, TOMOJI HARANOYA and TOSHIO MOTEGI ' %
of . 2 - 1256 Ohwada-machi, Ohm1ya—sh1 Saitama-ken, Japan; Keno Elemental N
Heights 306, 462-Yamon-cho, A51kaga—sh1 Tochigi-ken, Japan .and.Yokodai

House 205 2_— 4003 - 2. Hon1yo Ashlkaga—shi Tochigi-ken Japan

are the actual 1nventors of the invention and the facts upon wh1ch the

'"T* app11cants are ent1t1ed to make the application are as fo]]ows

B nThe app]i

4‘,\

-TO:
- )" AUSTRALIA
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?cahts are the asshgnees of the invention from the actua]
1nventor ‘Fafkrh CELERT e . , , R/

The ba51c appllcat1on referred to 1n paragraph 2 of this Dec]arat1on was
. the first application’ 'made in a Convention country in respect of the

1nvent1on(s) the: subject of the application..
~"‘~4f; DECLARED a+ TOKYO th1s lst day of Ju]y, 1987
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COMMONWEALTH OF AUSTRALIA pUBTIALIAL
THE PATENTS ACT 1952 STANDARD

& PETTY PATENT
DECLARATIONSF“

DECLA'rLiATION iN,SUPPORT OF A~
CONVENTION APPLICATION FOR A PATENT

- patent for an invention entitled:

Title of lpvenfion

Electrostatlc flocklng apparatus

Satonobu Yo shikawa

S TTWe and Tomoji Haranoya 7
Fullame(s)and” care of Mesac Corporation, Taiyo Bldg, 12-1 Kabuto-cho, Nihonbashi,
@ ﬁ‘i{;ﬁ:ﬁ%ﬁ)f o of Chuo-ku, Tokyo and Toyo Flocking Co., Ltd. 1-680 Sukedo’,

Ashikaga- Shl, TOChlgl-keI‘ both in Japan respectlvely

«do solemnly and sincerely deciare as follows:— L7

’ Fullname(?')of o 1

L Apphcant(sr

1.

LemAﬁé’fm-él;;-appﬁmﬁ(-s)-foﬂhé-parm

(or, in the case of an applzcatzon by a bod y co;pomte)

, A -l-am/We are authorised by - , ‘ 8
' -7 Q -, . Mesac Corporation/  and v £ : e
: ‘ Toyo Flocking Co., Ltd.
the appllcant(s) for the patent to make this declaration on
s/ their behalf.
2. The basicapplication(s)as deﬁned by Sectlon ]4] of the
Act was/were made
o ah : '
Baslc Countrv(les) in JAPAN
ﬁ’?mmy Date(s) - on., 28 July 1986
‘;ms:gappncant(s) by  Mesac Corporation
et and on 25 September 1986 by Mesac Corporation and
2t Toyo Flocking Co., Ltd.
v oo e ; - Lam/Me-are the-actual-inventor(s) of Hreinvention referred
B i S te-in-the-basie-applicatients)
“nventor(s) (or where a person-other than the inventor is-the applicant)
3. - MESAAKI ABE, TOMOJI HARANOYA and TOSHIO MOTEGI
RS 2 - 1256 Ohwada-machi, Ohmiya-shi, Saitama-ken, Japan;
Y of Ker.o Elemental Heights 306, 462 Yamon-cho, Asikaga-shi,
.5'«""»’ ' : TOChlgl ken, Japan and YokodaJ. Hon,.e 205, 2 = 4003 -
° ==y 2 Honjyo, Ashikaga-shi, Tochigi-Kkeén Japan ;
sese e (respectively)’
°~‘..‘." ) fsfare’ the actual mventor(s) of the.invention and the factsupon -
venien which the applxcant(s) is/are entitled to make the application are .
°o @ as follows: B
Set.out how Applxunt(s) - ) .o ' . : . ;
denvet:{lefwmﬁcwa' Ayreement of 1 July, 1987, <by which inventions of
K‘;pm-:zs‘)ﬂ'i/meme ‘ the inventors relevant to business of the Z}pplicants
asgignee(s)-Hf the ' were deemed to be the property of the Applicants.
invention from the .
inventdr(s) . I
' Y
i b
)
4. The basic application(s) referred to in paragraph 2 of tllis;;;;:;c‘;a‘
" Declaration was{were the first application(s) made in a Convention
‘country in respect of the invention(s) the subject of the application.
Declared at Tokyo "~ - this 1st a 198
e B ’FZTao 10 2o, Lt
~ pressz, Colrp . %
/7 g ‘ h/.{ 2 Xeria 2 L ASRAVNT o
SFP4 To: The Commissioner of Patents Signature of De larant(s)
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(57) Cl_aim’

r 1. | An electrostatic flocking appafa%us cbmprising:
a flocking chamber;
flock support means disposed at the bottom of said flocking
chamber for supporfing flock within said flocking chamber,
said flock support means comprising a box, a perforated board
or mgsh screen defining an upper surface of the box for supporting
flock, and vibratory or rocking means operatively connected to said box
for vibrating or rocking said box to separate mass or masses of flock
supported on the upper surface of said box into discrete fibers;
an air blow producing means for forcing a st¢ream of air
upwardly through said upper surface of said box that blows the discrete

fibers supported on said upper surface upwardly in said flockirig chamber;

filter means disposed at an; upper portion of said flocking

.. /2



(11) AU-B-75973/87 N
(10) 605776

chamber for a1lo&1ng the stream of air to discharge therethrough and for

preventing the fibers blown by the stream of air from discharging

therethrough;

a first electrode disposed between the upper surface of said
box and said filter means;

a second electrode disposed between said first electrode and
the upper surface of said box;

a third electrode disposed between said second electrode and
the upper surface of said box for polarizing the discrete fibers as they
are blown upwardly in said flocking chamber by the stream of air;

- three power source means electrically connected to said

" first, second and third electrodes, respectively for impressing

respective voltages on said electrodgs, ‘

the power §ource means, of at least one of said first and said
second electrodes including a polarity changeover means for changing the
polarity of the voltage of the electrode to which said power source
means including the polarity changeover means is electrically connected;
and

workpiece support means within said flocking chamber for
sppbortin;ra workpiece ;o}be flocked between said first and said second

eiectrodes.
e
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Compl g pec1f1cat1on for the invention entitled:

Electrostatic flocking apparatus i

The fol]ow1ng statement is a full descr1pt10n of this 1nvent1on including the
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I

|

~best method of perform1ng it known to meius -
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CEa %
o ' :ABSTRACQ“ OF THE, DISCLOSURE

° x -The’re 1s bro\rided 'an ele;;trostatic flocking"
i | \apparatus whlch comprlses a floc{:;k;ng chamber, a,n air flow.
* 5 produc1ng means for supplylng and drs«:harglng air 1nto and
P out of sald flocklng chamber, a fllter rqneans for allow1ng
the- air out-‘of the :flocklng chamber put prevem{/lng the
flbers from dis charglng out of the L.hamber an air box at
' ".:,-.','_,.' : e the bottom of he flocklng chamber ,and hav1ng a perforated
;.. k 10  board or w:Lre mesh an electrode means, power sources‘
.::;:; o electrlcally connecte\d to the electrode means, a bupport '
;_3_‘:.'::. - :) m—e:\n‘? for supportlng\ the work and a conveying means for'.y

. FE..F»I"_ G g:/onveylng the work‘ 1nbo and out of the flocklng chamber.
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.~ surfaces of a work. : S,

B . /]. .7
\condlﬁaon.

'ELECTROSTATIC FLOCKING APPARATUS

BACKGROUND OF THE INVENTION

This 1nventlon relates to an electrostatlc flocklng

=, P =

-dépparatus which is adapted tq:flock fibers on one or more

LN
Prior Art
= 5

A Variety”of electrostatic flocking apparatus have

1-been“proposedqend:practicallyZempioyed. One of the prior

art.electrostatic flocking apparatus generally comprises

an electrode or electrodes to which a hlgh DC voltage is
g applled by a hlgh DC generator, a box for holdlng flbers

in the form of flne particles to be flocked on a w?rk and

i

a . means dlsposed in opp051t10n to the electfode or

©

e‘lectrodes for 5)malnta1n1ng the fibers irj thelr groun‘ded :

Y i
/ )

In order to electrostatlcally é;ock the f1bers on

the work by use of the prior art electr05¢at1c flocking

. apparatus referred to above, a work having a wet adhesive

applled on at. least one surface thereof is held by a

holdlng ‘means, and a hlgh DC%voltage is applled to the

electrode or electrodes by ja: hlgh DC voltage generator.

By The appllcafi;% of the voltage to the electrode
or electrodes, an?electrlc field is produced between the

R

work and electrode or§§lectrodes and the lines of electric

N

SEEN - i ; ’ —IR-



L : : il .
force in the electric field‘are orientated or directed to

dtthe work. The fibers held within the box . are charged in
= the dlrectlons of the lines of electrlc force whereby the

flbers are caused to fly towards the work. ‘Since the work

&)

-5 has the adhe51ve applled on at least one surface thereof,

7

the charged flbers p1erce the adhesive. on the work to
prov1de a flocked product. The flocked product is then
“’ subjected to a dry step to dfy the wet adhesive to provide

¢ a final flocked product. | ' |
10w ‘ however,che<abqye4ﬁentionéd“electrostatic flocking

apparatus pqesents:spme problems:. ‘ o

]

The first problem is'that~wheh the charged fibers

mix with the non-charged fibers held in the box which is

‘disposed within the fii tiering chamber, the charged flbers

15 tend to attract some of .the non-charged fibers surroundlng
B
g tne charged fibers resultlng in the formatlon of a mass or

i

Hp masses of fibers thch would not fly eas;ly. Even if the
it . : i
i V"

. mass or masses of fibers fly, the fibers will be ‘flocked

] unevenly on the work resulting in a reject -having an
'QOL unevenly flocked surface or surfaces.
Ik
|

i . The seCOnd Duéhiéﬁ is that when the fibers fly
! 1n low density 1n the flocking chamuer, the fibers may be

h sparsely flocked on the work. ( >

i

. The third problem is that 51nﬁe the e\ectrostatlc
///ﬁ\/_- '1/ Vo 5 \\

25! flocking is performed by the" utlllzatlon of the electric




o E R electrodes and work a mentioned hereinabove, when the,

P

o, - work has .a: smooth surface or surfaces 'the _ﬁines of

. 5\

electrlc ‘forces produced by .the elsztrode or electrodes

--3'5 . are unlformly dlstrlbuted on the work surface or surfaces

.fbut when the work has concaves and convexes on the surface
g 8 O

‘or sur“aces thereof and espec1ally, a hollow or hollows as

~ found - 1% a so- called deeply drawn mouldwng, the llnes of

_..;, ‘qele;fﬁlc fL ) 111 not be unlformly dlstrlbuted on: the
§ ;;:7. 10 wo{k surface or surfaces// Thus,-lt has been con51dered
:322 : ~“that flne flocklng can uot be conducted on such a work.
\E;{:. h o Inﬁorder to’ finely flock‘flbersoon such a work, it was
R l\l nécessary to employ a \special electrode or electrodes

'adapted to produce lines of electfic force which conform
¢ % 15  with the surface, configuration of the work as one example.

; A :
In additioﬁ\~to the above-mentioned problems with

y Y
° v v

E',“ respect to performance' the prlor art electrostatic

e flocklng apparatus presents ~a problem with respect to

N

veoese . conveyance of the work.

=

20 That is, in the electrostatlc flocklng,\Ln order to

“flock fibers.ln a predetermlned~den51tyy?}t is necesssany
a ° to cause.the work to dwell in thegelectric field within
the flocklng chamber for a predetermlned time perlod
Thus, in order to eff1c1ently treat a number of works in

25 ‘succe551on, it is necessary to convey the works in

[a]

9 ’ - : i /v)

-

¢ > (“‘v.l/} N - - 3—

7

field Phéndmenon produced between the electrode of ..
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=

succe551on into the flocklng chamber to be flocked fibers
'thereonoand convey the treated or flocked works out of the
ot flocklng chamber in succession after the completlon of ‘the -

N flocklng operation on the works to thereby enhance the

.

Operation efficiency of the apparatus'. :

"With the aim to enhance the operation efficiency of

‘the . flocking -apparatus in electrostatically flocking

9

fibers on a number of works in succession, the conveying

» mechanism of the prior art flocking apparatus acomprises a

conveying ‘means in the form of a conveyer or the like

%)

which extends from the setting position. in which the work

is set on a support platform through the flocklng chamber

’0

.to the dlscharge pOSltlon in whlch the flocked work is

dlscharged out of the system.‘

The conveyl'ng means 1_s_ so designed that the work

‘coni'eyed from fhe setting into the flocking chamber is

caused to dwell g)n . the flocking chamber for- a

predetermlned»tlme perlod to be flocked flbers thereon and
then conveyed out of the flocklng chamber.

\However although the prlox\ art conveylnq mechanism )

J.enhances the operatlon eff1c1ency of the electrostatlc )

flocklng /apparatus bya conveying the works 1n succession
1n"o and out of the’ flocking apparatus, since the settlng
\_}posﬂ:xon of the work ar.d the processed work discharge

positingn are separate positions with the flocking chamber

——

[

P

»
P
P
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interposed therebetween, the flocking apparatus occupies a relatively

large space for installation thereof.

&And since the flocking chamber is provided with the openings in the

opposite said walls thereof, a relatively large portion of the fibers

5 filling the flocking cliamber tend to disperse out of the chamber through
the openingsi{into ;he énvironment surrounding the flocking chamber.
Furthermore, when the coﬁv;yer is provided within the flocking
chamber, it is very difficult to clean the lower run of the conveyer
se,**,  positioned bel&w the work and/or work support platform. Thus, there is
;'._:.10 ;he possibility that replacement of the fibers by different fibers fis.
ottt troublesome and/or a portion of the fibers employed in the previous step
IO tend to adhere to a portion of the flocking chamber and mix with_the
E.'... latter fibers to be employed in the‘succeeding step resulting in the
- production of a reject. ' |

rhk /0250E



§ SUMMARY OF THE INVENTION
It is an=cbiect of the present invention to substantially
. ame110#3te at least some of the disadvantages of the prior art. &
Actording]y, an electrostatic flock?ﬁg apparatus 1$/Erov1ded. The

5 Kyjapparatus comprises a flocking chamber and flock support means disposed

N,

at the bottom of the chamber for supporting flock within the flocking

chamber, The flock support meags compriégs a box, a perfogated board cr

Re o

a mesh screen defining an upper surface of the box for supporting flock
,*s, . and vibratory or rocking means operatively connected to the box for

0o vibrating or rocking the box to separate a ﬁass or masses of flock

\

rhk/0250E
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suppbr{ed on the upper surface of the box into discrete fibers. An air
blow producing means is also provided for forcing a stream of air
upyérdly fhrough said ubper surface of said box and blowing the discrete
fibers supported on said upper surface upwardly in the flocking

5 chamber. A filter mééns is disposed at an ubpervportion of said
‘flocking chamber for éllow1ng the stream of air to discharge
therefhrough.énd<for preventing the fibgr blown by the stream of air
from discharang theretﬁfough. A first elecfrode is disposed between

0, the upbér surface of the box and the f{f}er means. A second electrode

e ]

‘0090068
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is dtsposed betyeen the first electrode and @pgiupper surface of the
box. A third electrode is disposed betweeﬁ/;ﬁe second electrode and the
qppef surface of thé box for polarising t§€}:iscrete fibers as they ars
sidwn upwardly in the floéking.;hamﬁér héithe'stream of air. Three

5 ' power source means are electrically connected to the first, second and
third eiectfodes. The power source means of at.least one of the first

o andvsecond electrodes includes a polarityﬂchaﬁgepver means for changing
fhe polariEy of the'voltage of the electrbdes to which the 6oﬁer source
. means including the polarity changeover means is electrically

Al

3 3 i : . . ‘ // .
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J

connected. A workpiece support means within the flocking chamber
supports a workpiece to be flocked between the first and second
electrodes.

The above and other objects and attendantﬁhdvantages=of the
present. invention will be more readily‘apparént to those skilled in the
art fréa\ﬁ"ieading of the following &3failed description in c0njunction3
yith the accompanying drawings which-show one embodiment of the
invention fogﬁillustration.Purpose only, but not for limiting the scope

of the same in any way. 5

A\

A



BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a vertically sectional schematic view of one embodiment

of the eiectrostatic fTnging apparatus according to the present

invention;

5 Fig. 2 isa side elevational view of the flocking apparatus shown
in Fig. 1 with a portion thereof cut away:
}/ Fig. 3 is a perspective view on an enlarged scale of an electrode
means in the flocking apparatus shown in Fig. 2;

Fig. 4A is a pliun view on an enlarged scale of the

oo QO

g

- 10 -
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truck employed in the flocking apparatus shown in Fig. 1;

Fig. 4B is a fragmentary vertically sectional viewﬁ

on an:enlarQed scale taken,aldngfthé line Y-Y in'Fig; 4A;

59

Fig. 5 is a time chart showing cne mode for con-
tfollingEEhe three eiectrodes.of‘the electrode means shown
in Fig. 3; |

| Fig. 6A 18 a View‘showing one condition ofllines of
electric force in_the.électric field '‘produced between th;

intermediate and uppermost electrodes in the electrode

, /"
Y
= :

f Fig. 6B is a‘viesthowing_ahpther cdhdiiion of lines

means shown in Fig. 3;

of electric forces in the electric field produced between .

the intermediate and lowermost elecﬁrodgs in the electrode

means showﬁ‘iniE}g. 3.
Y/l # N

PREFERRED EMBODIMENT OF THE INVENTION
Y .

The present :
7

. o - o . ./ v
referring to the accompanying drawings which show one

BN I
preferred embodiment «f the present.invention for illus- -

tration purébse.on}j} but not for limiting the scope .of

o

the same in.any way.

‘Figs. 1 to 4 inclusive show the preferred embodiment

of the electrostatic flocking apparatus according to the

present invention.  Reference numeral - 11 denotes a

flockigg champer wherein fibers are to be'ngcked on a

work and which includes a vibratory air box 39 formed at

5 =11-

L
=

S 5 _ s v
invention will be now  described

oA



o

the bottom of the chamber and ‘having a perforated ‘top
\,-

board or wlre .mesh. 40 whlch is preferably formed of

@

conductlve materlal and which forms the inner bottom of

the flocklng chamber on which the flbers 12 are dep051ted. )

/.

A shock abosorber 11a formed of re5111ent materlal

connects between the 'Lower end of the flocking chamber 11

and the upper end of the a1r box 39 to absorb the

' v:.bratory movement of the v1bratory a1r box.

xxxxx

uppermost, intermediate.‘, and lowermost ~electrodes 41, 42
and 43, which extend hdrizontally. Grounded rails 18 are
interposed betwein the uppermost and- intermediate

electrodes 41 42 and extend in a level in parallel and

spaced relatlonshlp to each other gnd the electrodes. 1(A

fJ_._lter 54 is stretched across an upper portlon of the

interior of the flocking /chambe_r 11 and an air blower 53

is disposed onﬂthe t\op of@.hef‘;@iamber. \ An opening 15 is

N

© formed in only one side ‘wall of the flocking{ chamber 11
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and has a shutter 14. A work 13 is conveyed by a suitable’

;,\means of which descript{;@‘}tfwill be made hereinafter into

%

and out of the flécking échamber 11 through the}}opening: 15.
An air flow means’ is p\vided in cooperation with the

opem.ng‘K The air flow means is adapted to' recycle the

exhaust air from the top of the flocking chamber 11 to the

J

~12-

vvwithln the floc\klng_ chamber 11 are three vertlcally spaced
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air box 39. ¢ Provided adjacent to the openlng 15 are an
O

a1r curtaJn ‘mechanism 87 whlch utlllzes ‘the air from the

7

air flow means and an air jet mechanlsm 92.

The perforated board or wire mesh 40 1s formed of
- ' A
-5 conductlve materlal and grounded.no
: . 1: ‘\

: | ’ '
e / A trurk 17 formed of conductive mater1a1 -and having

| = the work 13 secured ‘thereto by means of a conductlve Jrg

”1s malntalned in the”grounded condltlon. The%work 13 has

vess 10 'an adhe51ve applled on_ at least one surface thereof vWith

oot e ¥ : X 4

ooy o the worx 13 malntained 1n ‘the grounded condltlon, the
o ”;'electrostatlc flocklng agbaratus is 1n its operatlve con-

dition. . When the electrostatlc‘vflocklng apparatus

woperates the alr box 39'at”the bottom of the flocking
\‘Q

chamber 17V is vxbrated or rocked by a crank mechanlsm 38

: J
. and 51multaneously\\a1r 1s blown 1nto the air box 39.” The

vor Jlgs is qu1deanlong the rails 18. Thus, the work 13_

F A

(&

a1r blown 1nto the air box 39 is forced to pass upwardly o

o

venaad : through the apertures in the perforated board or wire mesh
e o e

I

.E 40 which forms the\lnner bottom of the flocklng chamber 11
R 1]
20 and on which the fibers 12, are dep051ted into the 1nter10r

fof th\\\flocklng chamber 11. * The v1bratoryf or rocking
N} \

G through the perforated board 40 dislodge the fibers 12

uowardly frome the board and .blow’ the fibers upwardly

- 25 wlthln the floLklng chamber 11 in unlform dispersion.

<, o H v
k u S}
B
- o :

N1

motion of the air box 39 and the flowf of Q%ir"passing '

=maa
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A high DC voltage (negative, for example) is applied
)

to the 1ntermed1ate electrode 42 by a high DC voltage

v_generator 48 v1a an 1nsulator (not shown) .

Furthermore a ‘high DC ~voltage (positive, for

@example) 1s applied to the uppermost electrode 41 by DC

: voltage generators 45, 46,\ 47 _via an 1nsulator (not
*.shown) |
Thus, the fibers 12 caused to fly upwardiy within -

the fIOCRing chamber 11~are polarized under the action of

and attracted to the electrode 43. Furthermore, the
' fibers 12 are charged by the_lowermostjelectrode 41 ‘and

o then”enter'the electric field produced by the intermediate

electrode 42 whereupon tha fibers are attracted to the

' 1ntermed1ate electrode and fly upwardiy within thé“

- flocking chamber 11. That is, the fibers 12 fly in the

.flocking chamber 11 in high density by the above—mentioned
phenomenon. This\prov1des the condition as described in

the preamble of this applicatlon.

The flying conﬁition when the fibers 12 flying
(nlthln the flocking chamber 11 enter the electric field

produced between the 1ntermed1ate and lowermost electrodes
42, 43 will now be described. When the fibers 12 flying in

the abovementioned condition pass by the intermediate

electrode 42, the? fibers are charged by thejintermediate,

- — 14—

“the electric fleld produced by the lowermost electrode 43 °

/7 pe
@



electrode and fly towards the uppermost electrode 41 by the 1ines of
electric force of the electric field produced between the intermediate
and.lowermost electrodes 42, 43. The work 13 is disposed in the
grounded condition between the intermediate and uppermost e}g;tybdes.
If the undersurface of'thefwork 13 has an adhesive applied fhereon, the

fibers 12 pierce the adhesive by the electric field produced between the

intermediate electrode 42 and work 13. Thus, the fibers are flocked on

the undersurface of the work 13. Fibers which have not pierced the work
undersurface are attracted towards the uppermost electrode 41 to be

charged by the electrode. The charged fibers 12 are dispersed under the

influence of the repulsive”?d}ce from the electrode 41. As the fibers =

12 pass by the uppermost electrode 41, the fibers are charged by the
electrode;41, and the fibers fly in high density between the uppermost

electrode 41 and the ceiling of the flocking chamber 11.

4 o :
_The behaviour éf the fibers flying in dispersion will now be

14

- described in brief. HWhen the fibers 12 are disposed adjacent to the

lowermost electrode 43,'s$nce the: fibers are charged with the same '
polarity as that of the uppermost electrode 41, the fibers tend to dee

away from the electrode 41 by the repulsive force acting between the

- fibers 12 and electrode 41.

d

.

Trhk/0250€
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ST - When the fibers fly towards the intermediate

o

‘dlsposed "in the ° grounded  condition between  the
'flntermedlate and uppermost electrodeo 42 ~ 41, the fibers

' h12 flylng whlle belng attracted towards the electrode 42

X

\v, the uppeh surface of the work 13 has an adhe51ve applied

\
10\\thereby,perform&flocklng thereon._ Flbers whlch have' not
\

?&strlked agalnst the work, are attracted towards the

g llntermedlate electrode 42 whereby” the flbers are charged

¥
A o

w1th the same polarltf? -as that of the 1ntermed1ate
\

I
electrode“42. Thus, the flbe§§ 12-can fly towards the

. R e /
45 -uppermost and lowermost electgpdeeo4l; 43, The//fibers
‘ A ) : S o

2 = = / B
. flying. towards the uppermost electrode 41 are-attracted by

; « Y ,
electrode 43'are attracted towards theaeiectrodé/ Some of

| 7
K’/the fibers which have passed by the 1oWermost electrode 41

//the electrode and the fibers“flying'towards the/fowermost

, 7
' 20\ drop onto the bottom of the flock /ng chamber .. he

,iflbers whlch have dropped op the bocfom of the fﬂockrng

e

chamber 11 are repeatedly bloVﬁ upwardly and/ fly as

1

described in the preamble of this appllcatlon. Thua, the
flocking of the flbens on the work is performed while the
i 7 :

\\
jflbers are,flylng ﬁh hlgh densrty.

4 .=

/;‘electrode'42 the fibere fly while being attracted towards'v

ﬁ,"hthe 1ntermed1ate electrode 42. Since the work. =13 is'

strlke agalnst the upper surface of the work 13 Thus, if

X thereon, the flbers w1ll pierce the work upper surface to

7
/
(xS



~y
e

o)

‘Next’; the flylng condltlon of " the flbers when the

1ntermed1ate and uppermost electrodes are imperated with

5o

- the same polarity..

(e

As . describedvhereihabove, the fibers 12 deposited on

5. the bottom of the flocklng chamber 11 are caused to fly

Y
\pwardly by the blowlng—up action of air and the electric

fleld produced between the uppermost Vand lowermosts
. electrodes 4% 43. When the fibers 12 enter ‘the electric

6 ® : ' o

flald produced between the 1ntermed1ate and uppermost

'16 ' electrodee 42 4!, since the two electrodes have the same

polarltw, the repulsive force\acts between the electrodes
~ to cause the flbers to fly 1n the dlrectlon of the llnesh
of electrlc force of the electric f1eld Thus, if the.
side faces of the work 13 have adhe51ve applled thereon;

\
strlke against the elecg
N 0 : 8

“fly in “the vicinity of the electrodes and the fibers”“
N . ’

alwaysxfly in various directions under the electric field

phenomenon © pioducing  the electrodes in high density‘

o

20 within\the flockingychamher as described hereinabove.

o In . the ° flocklng apparatus described herelnabove
1llustrated ]Jl the draw1ngs, by 1mpart1ng the adjacentl

electrodes w1th}the same’ polarity or opp051te polarltles

/.
and/or varying voltage to be applled to the electrodes,

1 25 the directions of the electric  field to be established

\ o —17-
\

o
@

15 the 51de faces of the wj;k are. flocked And the fibers

odes, pass by the electrodes cr

‘Y
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”bétweeri'vadjacent electrodes, of “the electric field to be

ol

- established between a particular electrode and the work
7

Jr
2!

and of lines of electric force providing the electric

fields can be varied. Thus, an electric field optimum for
Py i V2 .

Hflocking fibers to the surface configuration of the work:

‘can be established even when the work has an irregular

Suffag’ée configuration which is referred to as a deeply

drawn moulding or lzis(:& ring. And if the electrodes and

work can be moved by ‘known means, .the above-mentioned

phenomena’, can be more conspicuously developed.

While the ”fibers_ 12.are being flocked on thé work 13 .
withi’nv t;be flocking chamber 11, the fibers- fly in high

density due to the air blov;ing and electric fi"eld

establishment phenomena.
The air is normally caused to dischérge from the
fﬁc/lc)ing 'Ehambéi; 11 by the air blower.
Thus, fhe fi'bérs 12 flying in the flocking chamber ih
the manner as described hereiﬁabove are concentrated at

the exhaust—port 17 tgether- with the blown-in air. However,
7

" since the filter 54 adapted to exhaust only the air and

prevent the flying vfibers from passing therethroug'lg is
) iy .I
stretched across the upper portion of the flocking chiniber
u %‘;";’
11, the fibers are arrested\by the filter. Thus, the fi-
N} . \\\’

bers are prevented from being carried awai to the exterior

of the flocking chamber 11 by the exhauéti/gg air.

-~ N
Q ;
e
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. -,Furthermore, in order to prevent the clogglng of the'
‘fllteﬂ 54 with the flbe}s ‘an air nozzel 56 is prov1ded

' adjacent to the filter 54. The fibers 12 arrested by the

filter 54 are blown off the filter by air sprayed from the
nquleESG to thereby prevent the clogging of the fi;ter 54
with the fibers.

Since the fibers 12 have passed through the electric

field while;f}ying within the flocking chamber 11, the

- fibers have been electrically charged. When the charged

fibereldrop onto the non-charged fibers deposited on the -

perforated board or wire mesh 40, the charged fibers tend.

to electrlcally attract the non-charged flbers positioned

”

at and about the drop point to form masses of fibers.
. A
However, as mentioned hereinabove, the vibratory movement

of the perforated board 40 cauqed 'by the vibration of the
air box 39 and the air forced to  pass /through the
apertures in the perforated board 40 break the masses into

discrete fibers which' are then caused to fly within the
N G

)
fie ocxlng\chamber as mentloned hereinabove.

5

* The electrodes 41, 42, 43 ‘have a simple con-

figuration and arranﬂcf—ement, that is, the el':ectrodes 41,

/

42, 43 comprise respective frameworks 41a, 42a, 43a and a

plurallty ‘of wires 41b, 42b,. 43b stretched in parallel and

spaced relatlonshlp across the interior of ‘the respectlve

frameworks, respectively.

S . —-19-—

N <
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| prov1ded in opp051tlon to the opening 15 and the work 73

=

. With the above-mentioned construction and arrange—ment of
~ the components of the flocking apparatus according to the

'preSﬁpt invention, when the electrodes 41, 42, 43 are

energlzed by current supplied by thelr respectively

assoc1ated power sources or high voltage generators and

o« .

apply a hlgh voltage to thelr respective wires 41b, 42b,

—

43K} via the respective frame members ‘41‘a, 42a, 43a, a

strong discharge occurs nbetween the adjacent electrodes

through the wires to prov1de lines of high electric force. -

. As more clearly shown in Flg, 2, a lifter 16 is

/
g

- is held on the truck 17 by means of a su1table/jlg or Jlgs |

/!

§
(not shown) . The truck. 17 is adapted to move from .a
I , o
position on the lifter 16 into the flocking chamber 11 and

frbm the flocking chamber onto the position on the lifter

through the openlng 15 in the flocklng chamber 11. Two -
horlzontal rails 18 are laid. in parallel .and spacedv

relationship w1th1n the flocking chamber 11 by suitable

‘%:: A\

means (not shown) and the truck 17 is guided along the
rails. The guide rails 18 are grounded. and thus, the work

R 7 ’
13 on the:'truck 17 is -also grounded. As more clearly

"shown in Flgsﬁ‘m B, ‘the truck 17 comprlses a

rectangular frame member 19, rollers 20 rotatably mounted “

at the opposite ends of the frame member 19 and adapted to

roll on the guide rails 18, projections: 21 extending

—20— f

¥

Y.
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upwardly from the, frame member 19 adjacent to the rollers

20 for securing' the work 13J and an endlessv chain 22

o extending along one end of the frame member 19 and tra ned

~about sprockets 23 to be rotated thereby as the sprockets
@

23 rotate~whereby the truck 17 15'gu1ded‘along the rails

18 to be moved into and out of‘the flocking ¢hamber 11.

The truck 17° is also prov1ded with a bar 24 " for

& [8) ’

v tranSmit ing Vibratory dr1v1mg»forcecfrom a vibrator of

g

‘ whlch descrlptlon w1ll be made herelnafter.

A

The sprockets 23 are'rotated by a rever51b1e motor

.28 through a chain 25, a sprocket 26 and a chain 27 which

v'are, prov1ded out51de of the flocking chamber 1.

b}

Reference numeral 29 denotes a v1brat10n motor which

revershbly&rotates.a sprocket 32 thggughﬁa chain 31 and

el

;
vibratory force from the vibrationmotor 29 is transmitted

through. the shaft oﬁ,the sprocket 32 to the interior of

the flocking chamber 11 wherein a suitable table means

(not shown) is adapted to engage the above—mentloned bar

D

24 so as to vibrate the truck 17.

Also provided outside of the ‘flocking chamber 131 is’

a motor 33 as a drive means which vibrates the above-

mentioned air box 39. (
In the illustrated embodiment, an air flow producing

‘means for supplying and exhausting air'@hto~and out of the

flocking chamber 11 comprfsesﬂa means adapted to recycle

=

- 21 —-

W

Q
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[ atmo sphere,
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sensor 57..

N (1 > B : 7,
N U _ SO R
R PR

} the a1r exhausted from the flocklng chamber 11 through a
e > r
recycle llne 68 beLk into the flocklng chamber 1. The

L 1 ’
blower 53 “and a m01sturlzlng box 49 ‘are provided in the
Y : ZA | B

rpcycle llne 68. The blower 53 sucks in the air from the

‘and has been constrlcted throuihvr”damper 55 ‘and pumps the

air into the m01stur121ng box 49. N

]

The alr is m01stur12ed by a m01sturlzer 50 in the
— 25

moisturizing box 49 and fed“lnto the a1r box 39 after the

>
1

humldrly of the air has been éontrolled to a value by an

eliminator 52 in accordance with a signal from a humldlty

tne molsture w1th1n the flocklng box 11 at an. optlmum

B ?

W i 2
value for: electrostatlc in"” a

a

de9051tlon standard

but the re51stance ‘value of the, fibers may

vary dependlng upon the relatlve huml?lty of the air. 1In
Y

this case, the fibers hav1ng ‘the varic ad r@s1stancp -value

can not “be’ satlsfactorlly flocked. To cope with the

dlfflculty, it may be con51dered to m01sturlze the
O "\

flocklng chamber( but<accord1ng ‘to the present invention,

the flbers de9051ted on the perforated board. 40 are

m01stur12ed before the fibers fly wupwardly within the\

flocklng chamber011 so that the fibers are maintained in a'“

Wt

good condltlon.

That %s, when the interior of the

flocklng chamber 11 is dry, the flbers are veakly charged

</

r/flocklng chamber 11 which has passed through tneaallter 547
{\\,

The m01sturlzatlon of the a1r is to maintain °

9



| 'and fly weakly.’u Thus,

L p_ ll‘adhe51ve layer on the work by a shallow depth and

Thus accordlng to the present 1nventlon

- : Y
.eontemplated that the flbers. are strongly charged and

“causedkto fly positivelxﬁghereoy the }ibers pierce the

.sparsely. it is

"“-adhesive layer by an optimum depth and in an optimum

s .density.

©

N Tne lifter 16 isfprovided with work holding means

=L .

L

57a, 57b disposed in two'different levels and the holding

means 57a, 57b are formed within the‘travellfhg framework

58 of the lifter 16. The travelling framework 58 is

supported by gu1de rods 59, 59 for vertical movement and

Koperatlvely connected ‘to the 'rod 61l of a cylinder 60.

Thus, as the cylinder 60 is operated for upward and

"5 doahward stroke movements,
5 J\
moves upwardly and downwardly.

57a,

the travelling framework 58

The work holding means

57b each%support the truck 17 and are provided with

'sprockets 62a, €2b, respectively, for driving the above-

mentioned chain” 22 on the truck 17.

=

Drive force is
20

" chamber 11 to the sprockets 62a, 625 via chains 63a, 63b,

a sprocket 64, a chain 65 a,sprocket\56 and a chainlo7.

the operatlon

Now, of the embodiment will be
37

’ descriﬁ?d. In operatlon, the fibers 12 deposited on the

25 perforated board 40 of the vibratory air box 39 at the

=

YAY

Q

the fibers tend to pierce ‘the

transmitted from a truck drive means on the flocking
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&

2

..hbottom of the flocking chamber 11 shown in Fig. 1 are

blown upwardly and caused to fly within the flocking

chahber by the‘air oassing through the apertures in the

‘*Qi‘perforated board‘lb With the flbers flylng w1th1n the

it 10
‘o eq 15
G
cseeds
R R
. 20
(D .
)
Z
;/1i
25
N

\

”*flocklng chamber 11, when a hlgh DC positive voltage, for
~example, isfapplied to the lowermost electrode 43 and a
"high DC negative voltage, for example, is applied to the

intermediate electrode 42, the flying fibers 12 are

polarized and further urged upwardly within the flocking
\—/‘\\
chamber\\Q1 under the ‘influence of the electrgc field

produced between the two electrodes 42, 43. On the other

hand, the fibers 12 deposited on the perforated board 40

)

gof the v1bratory air box 39 are finely dispersed upwardly
' by the rocking.or Vibratory movement of the box and board

by the crank mechanism 38 and the air flow passing through

€
the apertures in the perforated board. And the §lying

fibers charged in the electric field w1th1n the flocklng
chamber 11 drop onto.the non-charged f1bers 12 de9051ted
on the perforated board 40 and mix with non—charged fibers
" to oharge the.latter resulting in the formation of masses
of fibers by .the éttraction pheonomena. &owever, the
masses ére.broken ihto discrete fibere‘by the\xocking and
vibratory movement of the vibratory air box ":“hd the air

flow passing through the apertures in the p!rforated board

40 to be blown upwardly. e J
i . o 75

A |

Y
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When ‘two adjacent electrodes are polarized with the same
polarlty, the dlrectlon of llnes of force in the electrxc

-field produced between. the two electrodes is dlfferent

from the dlrectlon of lines of force in the electric field

»,produced between the two adjacent electrodes are polarized

L

with op9051te polarltles. And it is also possﬁble to. vary

the dlrectlon of lines of force in the electr\c field to

be produced between' the two adJacent electrodes by varylng '

the value of voltage to be applled to ‘the two adjacent

electrodes. Furthermore, when t1me factors are 1nvolved

a variety of elec;t;'gl.n\: fields can be producen;l. By, the

© utilization of the phehomena, fibérs can be uniformly

\

flocked on the uneven sur aces of three-dimensional

articles which are called as deeply drawn mouldings.

Turning now to Fig. 5 which is a time chart showing
one control mode of electrodes in this Figure, A shows the |
ihitial fiber filling condition in the'flocking chamber 11 -

| whereln the fibers 12 caused to fly upwardly by the air

Vs

flow are further urged upwardly by' the electrlc fleld

produced between the iowermost electrode 43 to which \\

o

. positive voltage 1s applled and the'intermediate electrode
Iy

42 to whlch negatlve voltage is applied and that produced

//

e

betwegn the uppermost electrode 41 to which positive

voltgge is applied and the intermediate electrode 42 and

especially, by the electric field between the lowermost

A
s

< " i

b 25 - ‘ . \,



(N

o

10

15

%

"k
S

e
N

 and intermediate electrodes 43, 42 "and thus, the fibers

7
fly in'high density. This forms the env1ronment in the

'q_flocklrg chamber as mentloned herelnabove in the. preamble
of this appllcatlon,‘ In this Figure, B and C show the
 instances in which the eleotrodeé 41, 42 are imparted with

VA i ? \\
the szme polarity and opposite polzrities, respectively

and these modes are\alternated by a suitable number of

‘times. When electrodes 41, 42 have the opposite

polarities, the 1ine$ of”ele;trievforce éroduced are as
sho;ﬁ by 70a in“Fig; 6A end the fibers 12 are orientated
and flow in the direction along these 11nes of electrlc
force. Thus, the flbers 12 are predomlnantly\jlocked on

one surface of the work 13 to be florked dlsposed between

__,./

the electrodes 41, 42. «When the electrodes 41, 42 have

the“same polarity, repu151ve force acts between the two
electrcdes and the lines of ‘the electrlc force will be as

shown by 70b in Fig, 6B. Thus, the fibers 12 fly in the

,directzon along the lines 70b of electric force and the

fibers are predomlnantly flocked on the, 51de and end faces

(as well as the hollow or hollows r\\xthg surface or

\
N\,

surfaces) of the work 13 ﬁy alternatlng the same
/7

polarity and opp051te polarlty -modes of the eleqtrodes by
\\ 4

a number/of times, the fibers can be uniformly. flocked on

4

the whole area of the work 13 even if the work is a deep%y
. P
drawn moulding having extreme conspicuous ‘concavesyénd

7

“f

/



g

10
3.

- 08 15

ae \ :
»

20

“25

it O

s Ll g
convexes

Next the. operatlon for conveylng the work 13 into

. 'and out ~of  the flocklng chamber 11 will be _de¢cr1bed
‘ referrlng to Fig. 2. Flrst of all, the work 13 is held on

-vﬁhe,.truck 17 which;iis disposed - on either vone of the

C

5*he closed position is then openea and the liftef 16 is:

raised tS-align the truck 17 on which the work 13 is set

“on the’rails.18. Then, the truck 17 is moved through the

opening 15 until the’truck rides on the rails 18. The
conveylng .operation is carried out by (rétating the

sprockets 62a, 62b, 23 and ;ccordingly, the chain 22qoﬁ

the truck 17 trained about these sprockets. When the-

~ truck 17 has been pboperly positioned on the rails 18, the

shutter 14 is closed. Since the chain 22 is provided on
the truck 17, only the rails 18 for guiding the truck 17
and the sprockets 23 are required aS means for conveying
the ;ork within the flocking chamber 11. Thus, it is ohly
necessary to prov1deﬂa qu1te 51mple mechanlsm within the
flocking chamber 11 and when th# flbers are replaced by

new ones, the fibers pfeviousiy filled within the flocking

chamber can be easily and perfectly purged out of the

N

RN

flocklng chamber .~
'The work 13 disposed between the electrodes 41, 42

is flocked  the fibers thereon by the electrostatic
| 1! "
\
X —27=

"holdingomeans 57a, 57b. The shutter 14 normally held in“

%4

=

of

€

=



_f10ckin§ ds mentloned herelnabove ~ but  during the

“electrostatlc flocklng, the truck 17 hav1ng the wor held ;

thereon 1s set on the other holding means 57a or 57b. At
{

'-jfthe completlon of the flocklng on the first work 13, the

X

15

20

. sprockets 23 are rotated in the direction opp051te to that'

1n wh1ch the sprockets have been rotated when the truck

“has been conveyed 1nto the flocklng chamber“11 and the

shutter 14 is opened agaln and the truck 17 is moved back
onto the holding means 57b or 57a. | |

- Thereafter, =the llfter 16 vis further raised to
p051t10n the holdlng means 57a “or 57b on whlch the'

processed or flocked work 13 is set to a level above the

.ralls 18 and po51t10n the other holding means 57a or 57b

to thereby alﬂén the truck 17 on the other holding means
w1th the ralls 18. - The truck 17 is then conveyed through

the openlng "15 onto the rails 18 for carrying out the
' > ' .

flocking operation on the next work 13 in the same manner
) .:r‘ . 5 : ; N ’
as/performed on the first work 13. /// \\
: i N
: e

‘Bas¥Cally by, repeating the above-mentioned’

7 //

/ : .
procedure the cucce551ve (works 13 are in succession

elect:7,tat1caL1y fl)cked the .fibers thereon. The con-

veying of the work/13 1nto and out of the flocking cham-
I/ /
ber 11 can be automatlcally and effectlvely carried out.

I i

SlnTe the %after 1@ which is adapted to deliver the

12
i

. [ / _ N

work 13 iTtothe/ flockihg chamber 11 and.receiveuthe work
" i ; i!i(A I |

[ / ]
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conveylng

i levels within the scope of the present invention.

shown in the

e

/

'-fromlthe flockingvchamber'is providéd adjacent to only one.

side of the flocking fhamber 11 and the holdlng means 57a

57b are dlsposed 1”Jdlfferent levels, the space requ1red
for the conveying mechanism 1s less than that for the
, mechanism in the

prlor art electrostat1c7

flocking apparatus. And since the conVeying of the work

13 .into and out of the flocking chamber 11 is performed'
through the sole openlng 15 the area of the opening 15

may be made small so that the 90551b111ty of . escaplng of

the flbers from the 1nterlor“of the flocking chamber 11

can be minimized accordingly. ]

In the illustrated embodiment, ‘although the work
holding means are disposed in two different ievels, the
holding means may be disposed in three or more different
And the
arrangement of the electrodes is also not limited to that
illustrated embodlment. The polarlty
arrangement of the electromagnets may be also reversed

<

from that 5:§oribed hereinabove. Even when the polarity

1£arrangement is reversed, when the adjacent electrodes are:

polarized with the opposite“polarities, attractionwforce

or repulgive force may act between the adjacent

electrodes.
As 'ciear from the foregoing description on the

preferred embodlment

according to the electrostatic
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15

20

25

]‘flockinq apparatu of ‘the invention, the fibers will not

aggregate 1nto a mass ‘or masses and thus althongh the

_fibers fly in tuft within the flocking chamber, the fibers
-willz,ﬁot be. flocked on the work in tuft, but flocked
.1Un1formly on the work. Even when the work has convexes

" and concaves thereon, the fibens can be uniformly flocked

on the yor& by controlling voltage to,be applied to_the

\\

”eleccsodes.i%

7
‘And 51nfe the opening is provided in only one side

of the flockmn% chamber, the liftér 1nclud1ng the work

: holding means ﬂisposed in at least two different levels is

7

L&
prov1ded in opp051tion to the opening and the work is
(

transterred between the holding means and openingp the

space. reguired formthe work conveying mechanism can be

‘mlnimized and thus, the whole apparatus can be made

compact.
The provision of the sole opening in the filtering
chamber can minimize the dispersion amount of the fibers

into the environment surrounding the filtering chamber and

the cleaning of the interior of the filtering chamber can

_be easily performed whereby the fibers can be easily

replaced by new fibers. The provision of the sole opening

in .the filtering chamber makes it eaé§ to control the

moisture within the filtering chamber.

Furthermore, -the mechanism for conveying the work

@

—-30—

D
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1nto and out of the fllterlng chamber comprlses simple

_ _ralls Wthh requlre a m1n1mum space w1th1n the filtering

\‘

Uchamber and cleanlng of the interior of the fllterlng

@

_‘f"”.';:hamber can be sunply and perfectly performed w1thout

belng 1mpeded by the rails.»

. Whil.e: -oqu one specific=embodiment of ~the” inventiori
__has? :beeh Shown and‘ ‘described in detail, 1t will be,,‘
_‘understood that the same is for 1llustrat10n purpose only
and not to be taken as a deflnltlon of the 1nventlon,,
reference being had for this purpose to the appended

_clalms.v

8]

7

e G
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't The cleims defining the invention are as follows:
1._ An’electrostatic flocking apparatus comprising:
a flocking chamber;‘ -
flock support means disﬁosed at the bottom of said flocking
chamber for supporting f]ock within said flocking chamber,
\ said f]ock support}means comprising a box, a perforated board
\ )

or mesh screen def1n1ng an upoer surface of the box for supporting.

flock, and vtbratoryvor rocking means operatively connected to said box

. for vibrating or roc%{ng said box to separate mass or masses of flock

sunported on the upper surface of said box into discrete fibers;
an air blow producing means for forcing a stream of air

upwardly through said upper surface of said box that blows the discrete

fibers supported on said upper surface upwardly in said flocking chamber;

filter means disposed at an upper portion of said flocking
chamber for a110w1%g the stteam of air to discharge therethrough and for
preventing the fibers blown by the stream of air from discharging
therethrough;
| a first electrede‘d1sposed betweep the upper surface of said
box and said filter means; .

a second elactrode disposed between said first electrode and

a

the upper ;urface ot said box; /
a third electrode disposed between sald second electrode and
the upper surface of satd box for pol’Qizing the discrete fibers as they
are blrwn upwardly in said flocking chamber by the stream of air;
/ three power source means electrically connected to said
first, secend and third electrodes, respectively for impressing

respective voltages on said electrodes,

rhk/0250E
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and

the power source means of at least one of said first and sqld
second electrodes including a po\ar1ty changeover means for changing thm
polarity of the voltage of the electrode to which said power source

meansﬁincluding the polarity changeover means is electrically connected; f

workpiece support means within said flocking chamber for i

supporting a workpiece to be flocked between said Ffirst and sald second

electrodes.
2. An electrostatic flocking apparatus as claimed in claim 1,
| and further‘comprising conveyor means for conveying a
workpiece between a setting position outside of said flocking chamber
and a working position in said flocking chamber at which working
position the workpiece is supported by said workpiece support means.
3. An electrostatic flocking apparatus as claimed in claim 1,
wherein the power source means of at least one of said first
and said second electrodes includes voltage varying means for varying
the amplitude of the voltage of the electrode to which said power source
means including the voltage varying means is electrically connected.
4. An electrostatic flocking apparatus %@\claimed in claim 1,
wherein said workpiece support meanstQNp;fées a truck for
directly supporting a workpiece, and rails for slﬁhably supporting and
guiding said truck.
5. An electrostatic flocking apparatus a claimed in claim 2,
wherein said flogking chamber comprises a\gidewall having an
aperture extending therethrough, and said workpiece support means is
movable by.said conveyor means through said aperture between the setting

and the working positions.

rhk/0250E
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Vi 6. An electrostatic flocking apparatus (s claimed in claim 5,

4

wherein sald workpiece support means\fqgludes a truck, said
conveyor means includes means for engaging said truck to move said truck
through said aperture between the setting and working positions, and
‘.further compr1sing an air blow mechanism disﬁosed in said aperture for
1 b]éﬂing fibq(s off of said truck as said truck is move through said
aperture. A
7. An'electrostatic flogking aRparatus as claimed in claim 5,

and further comprising a lifter disposed adjacent said

E o, aperture and including a workpiece holder disposed at two dif%erent
5.'... Tevels, N y
et each said workpiece ho]dér supporting a portion of said
g::.:° Sgnvé&1ng means, and

sald 11fter being vertically movable to move each said
portion of the conveying means vertically.
8. An electrostatic Tlocking apparatus substantially as

aees hereinbefore described with reference to the drawings.

DATED this EIGHTEENTH day of OCTOBER 1990

:::'. Mesac Corporation
egeees ' Toyo Flocking Co., Ltd

Patent Attorneys for the Applicants
SPRUSON & FERGUSON
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