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field: This invention relates to air flow

conveyi ng net hod

5 Background art: As an exanple of conventional vacuum
suction transportation system (p

ci rcunf erence Intro

was one which is disclosed in the Patent Bulletin No. 58-

©113029. Namely, as shown in Fig. 12, 13, 14, powder and

granular material are sucked together with air through a
suction nozzle P1, and powder and granular material are
separated from air in a separator P2, further fine powder
and granular material are separated in a bag filter P3 and
the air are sucked with a suction blower P4. The suction
nozzle P! is composed of inner c¢ylinder P5 of suction
nozzle and outer cylinder P6 of suction nozzle for
secondary air inflow provided on the outer circumference
at its tip. To introduce the secondary air which flew
into said outer cylinder P6 of suction nozzle into the
inner  cylinder PS5 of suction nozzle, the tip P6' of the
cuter c¢ylinder P6 of suction nozzle was curved inward,
forming a gap S against the tip P7 of the inner cylinder
P5 of suction nozzle.

Moreover, at the top end of the outer cylinder P6 of
suction nozzle was provided a ring-shabed air main pipe P8
linked with an air fan PI10. A plural number of air
injection pipes are provided from that main pipe P8, and

their nozzle tip P9' are guided to the tip of the outer

t bl P4. Th t
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i nner .cylinder P5 of suction nozzle, the tip P6' of the 20 outer
cylinder P6 of suction nozzle was curved inward, formng a gap S
against the tip P7 of the inner cylinder P5 of suction nozzle.
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gap S are produced against the secondary air f}owing into the
- inner cylinder‘PS of suction nozzle through the gap S.

However, with such prior art, it was necessary to have

equipment such as 1large-scale separator, bag, etc. to
10 separate powder and granular material from air.

The object of the present invention is to provide air
flow conveying method and system capable of making the
separation with simple construction withoui requiring any
large-scale equipment, to solve said problem and separate

15 conveyed material from air current.

The first construction comprises an air flow conveying
method characterized in that sheetlike member is made to
protrude from wall face in a section, carrying route and
suction air route are connected to the wall of said

20 section either at a certain angle with each other or on

about a straight line with the sheetlike member as border,

v and air is made to flow beyond the tip of said sheetlike
member, to form air film.

The second construction comprises an air flow conveying

25 method characterized in that sheetlike member having slit
is provided on the wall face in a section, carrying route

and suction air route are connected to the wall of said



However, with such prior art, it was necessary to have equi pnent such
as |large-scale separator, bag, etc. to 10 separ ate powder and granul ar
material fromair. The object of the present invention is to

provi de air

. _flow conveyi ng _net hod and.syst capapl e of making the
separ ati on %ﬁ?ﬁlg?nﬁF£%85n§§¥d%tFﬁﬁ£ﬁ}Phaﬁﬁl edﬁﬁg%na gﬁyoﬁﬁer 9%argB-scal e
equi pnent, to solve said problem apd separate D conveyed terial from
air currentabout a Strqﬁ%gﬁi+§?ec%hg?rﬁﬁ?i%99%5#b¥?s%%ggﬁga??ng?ﬁafr'
conveyi ng met hod characterized in that, sheet]ike nepher. is de to
protrude fr3RfwatF #ScRads 595g£?Voﬁ?r%%?nyh§ ?gh{elﬁnﬁal She§5g¥¥8n air
route are connected to_the wall o{ said 20 section either at a certain
angl e with BeBRebr hEP EFOBn2iT £1lMpout a straight line with the sheetlike
menber as bord . and air is made to.fl ow _heyon tip_of said
sheet! ke - Fhaothara E8ReTEhckiof qoner 1o VA Li%s EBaReERC  on
conprises an _air .fl ow_conveying .25 t haracterd zed i
sheet | | ke nBRBEBPIpSHAraCEert e i1 itsh%‘?ogggéglgﬁ el °fk | DohHBk+ea

agffigP1sgf LYRd SRHYE on one A0Ha8USE QN At Ut € A& LANNEEL eflohPet hE
is connected to the wall on the other side of the section
on a line intersecting the extension line of the carrying

10 rout, control board having slit is disposed in the
neighborhood of the position where the extension lines of
said two routes intersect each other, air is made to flow
through said slit to form air film, and that the air
current in the air film is diverted in direction at the

15 portion of said slit.

The forth construction comprises an air flow conveying
system characterized in that it comprises equipment body
of about c¢ylindrical shape, suction air route one end of
which is open on the top face of the equipment body and

20 the other end is connected to a suction blower unit,
carrying route for conveying commodities connected through
the side wall of said equipment body in the direction
intersecting the suction air route, first air current
control board provided in projection between said suction

25 air route and said carrying route at right angle with the
carrying route in such a way that its tip about

corresponds to the central position of the carrying route,
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about a straight line with the sheetlike nenber as border, and air
Pa?e to flow through the slit in said sheetlike menber, to fromair
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at prescribed distance to form slit,.

The fifth construction comprises an air flow conveying
system as defined in Claim 4, comprising means for
chénging distance between said first air current control
board and said second air current control bocard.

The sixth construction comprises an air flow conveying
system as defined in Claim 4 or Claim 5, wherein
intermediate section positioned on the tob inner side of
the equipment body between said first and second air
current control boards and the both side walls and top
wall of the equipment body.

The seventh construction comprises an air flow
conveying system as defined in Claim 4 or Claim 5, wherein
intermediate section positioned on the top outer side of
the equipment body is formed by said first and second air
current control boards.

The eighth construction comprises an air flow conveying
system as defined in Claim 4, Claim 5, Claim 6 or Claim 7,
wherein no less than one auxiliary slit corresponding to
the flow rate of the suction air route are provided in
said second air current control board.

The nineth construction comprises an air flow conveying
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The forth construction conprises an air flow conveying system

characterized in that it conprises equi pnment body of about

cylindrical shape, suction air route one end of _ which is open on the
top face ofysbemessi @etimedolly Glatim 20, Clditm ®f helaimwnsl, ¢rafwmested to a
suction blower wunit, carrying route for conveying comodities
connected ChatmigB, wherdite shéesuakl wf said emisyreshabedtond tdher

di rection intersecting the suction air route, first air current
control bogigk @EoVEsetr 6 wﬁ@twrpckﬁw&%&%ﬂgtwﬁtﬂ%h @ 1dudr route
and said carrying route at right angle with t carrying route in
such a wayeddadf idSidi PiAbOWir curréﬂ%réﬁﬂ¥¥5¥ B&atde central position of
the carrying route - 3- and
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- prescri bed st sald first ai
system as defined in Claim 4, Claim 5, Claim 6, Claim 7,

- Claim 8 or Claim 9, wherein the equipment body is of about
rectangular parallelepiped form and the top part of the
side wall on the side opposite to said carrying route side

10 inclines on said carrying route side to continue to the
top wall.

As the air suction device starts working, the sucked
air takes the shape of a film by means of said first air
flow control board and said second air flow control board

15 and, at the same time, the air in said conveying route
turns into an eddy (spiral) air .current with the
throttling of air by said two control boards. Commodity
such as rice in the conveying route is sent efficiently by
the eddy air cufrent and led into the main body of this

20 system. And, as the air current is diverted in direction
into the sucked air route, the commodity gets out of the

- air current film, slows down by hitting against the side
wall of the apparatus body and drops to the lower part of
the main body to be stored there.

25 The eddy air current makes it possible to carry
materials such as molded parts, cereals, powdery, etc.

stably without clogging over a long distance.



current control board in a way to pinch said suction air route with
the first air current control board, the tip 5 being separated fromsaid
first air current control board at prescribed distance to formslit.
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Brief explanation of the drawings:
Fig. 1 is a vertical sectional view of an embodiment of
10 the present invention.
Fig. 2 is a perspective view of main part of Fig. 1.
Fig. 3 is an expanded view of main part of Fig. 1.
Fig. 4 is a perspective view of main paft of Fig. 1.
Fig. 5 1is an explanatory drawing of actions of the

15 present invention.

Fig. 6 1is a 'drawing of other embodiment of the

conveying route connecting section;
Fig. 7 is a perspective view of other embodiment of the
control boards.
20 Fig. 8 is a.perspective view of other embodiment of the
confrol boards.
Fig. 9 is a drawing of mounted state of control boards.
Fig. 10 is a drawing of mounted state of control
boards.
25 Fig. 11 is drawing of mounted state of control boards.
Fig. 12 is a'vertical sectional view of the prior art.

Fig. 13 is a detailed view of main part of Fig. 12.
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gsystemas defined in daim4, Caim5, Caim6 or Caim?7, wherein no
| ess than one auxiliary slit corresponding to 25 the flow rate of the

suction air route are provi ded in sai d second air current control
board. nlneth S e ai.r _fl.ow conveying

-4- Figl, sys et as 159{"%%&? %8{"”&9 dﬁ\g‘% 8E BPAfPEE t(:léa/ﬁ m7 or
Cl aim8, reingthe slit by said flrst and second air current
control boards |s ‘posi tioned hi gher than the | ower end of said first
air current ceflyol19P08Eds p1an view! R EN LSOREhEHE LN tHRMRLLIRSA an
air romrconveyPLg ' sygteﬂraéedeflned in dﬁg|n14 C?alnrnB 8?%|n16
Adaim7, convedidigMsGs®em ai m 9, wherein the equi prent body is of about
rectangular paral | el epi ped formand the top part of the side wall on

the sigle Oppo?wd3tFBSf%dac%%Eih@glr%%E%f%dﬁi kw SPChhNeaindd inding
carrying route side to continue to
‘'of the powder conveying system.
Fig. 17 is an expanded view of main part of Fig. 16.
Fig. 18 is a drawing of other embodiment of the area
around the slit. Fig.19 is an explanatory drawing of the

10 conventional eddy current. ‘Fig. 2D is an explanatory

drawing of the spiral flow of the present invention.

Preferred emﬁodiment of the present invention:
An embodiment of the present invention will be
explained hereafter based on an example shown in the
15 drawings. In Fig. 1, 2, 3, the system casing 13 is
reduced in diameter into a conical shape at the lower part
of the cylindrical body 13a having a vertical axis, and is
provided with allid 13b composed of a disc at the top end.
One end of the sucked air route 1 is open through a filter
20 F to the suction port 13c at the top face of the 1id,
while the other end is connected to a suction blower unit
(not illustrated). In the direction intersecting an
extension line of said sucked air route, a conveying route
2 for carrying commodities such rice, etc. passes through
25 and is connected to the side wall of said system body 13a
through a carrying port 13d4.

Between said suction port 13c and said carrying port



top wall. As the air suction device starts working, the sucked
air takes the shape of a filmby neans of said first air fl ow control
board and said second air flow control board 15 and, at the sane tine,

the air inq3gid fGeaMeYA{¥ £OHI€ controll Wodtd i NP p2Btraddy ' dokeRiaral )
air current wth the throttling of air by said two control boards.

Commodity from tHeCBorTom GRclen otheneonyayitng reube perpeMidieifliae @rtly by
the eddy air current and led into the main body of this 20 system And,

as the air ¢gdl BHedtS dH VX L&t d s T 66 | Ple carryingOrbl€eswakad taer

route, the connDdlty gets out of the air current film slows down by
lover part 2gETO™ Wk‘é‘en%*.’%“ o%‘@‘*l%9"&%*§Fo€§§§fﬁéﬁé°?°%e‘i@‘t@“@%“ ddy
o oKL B APy BTy, | Lerlals such as ol dec

di stance. Namely, i -shaped mounting piece 11f is fastened to the

top face of the 1id 13b, and from its loweg end hangs down

fixed board TIalpassing through the lid.. The fixed board

11a extends in the vertical face and is fastened between

10 the side walls on the diameter of the main body 13a.

Guided by said fixed board 11a, mobile board 11b is

kept vertically slidable. This mobile board 1b has a

mobile body 11c of about the same shape and size aé the

fixed board 11a, and its lower end forms a sloped face 11d

15 on said suction port 13c side. Moreover, at the top end

of the mobile body 11c is integrally formed bend 1le in L

shape on said carrying port 13d side. And, the bottom

part of the adjusting screw bar 14 passing vertically

through the top part of said mounting piece T1f is screw
20 - connected by passing vertically through the bend 1le.

In a way to.pinch said suction port 13c¢ together with
said first air flow control board 11, second air flow
Eontrol board 12 is provided in projection at a certain
angle (45 in the illustration) against said first air flow

25 control board 11, and its tip is separated from said first
air flow control board at prescribed slight distance,

forming slit (gap) G. The second air flow control board



The first and second air current control boards not only keep the air
In the shape of a filmat the end of the transportation route but
al so forma slight gap between thensel ves to accurately separate the

sucked air 1hr GRdiGes 5 fr&@MWRY ot Bbhi €hee dfhuthe eNBdl 188, toward
simplification of t he system construction w thout requiring any

speci al deynee|oyer iy 6¥ﬂ¥ﬂé“ffﬁb{rﬁ&ﬁnfgéwaéontrol boarBrhaf ang

expl anati on of the draw ngs is a vertical sectional view

of an enbogisment, o 04 bé@weeﬁh%ogct'}mef:?f&e' QuenLl Yk the maén gﬂ:&i 2 193
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part of Fig an explanatory draw ng of actions of the
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perspective MW &f PhlehaaRbeY4Ent @ff.etbsp part GERL BOBLHSE: air
flow contrel board 12 forms porous board 12b made of wire
gauze, etc.

Here, said adjusting screw bar 14 is used as means for

10 changing the distance between said first air flow control
board 11 and said second air flow control board 12.

Inside said system body 13b _is provided cushioning
material 15 for'damping'flying or dropping of commodity
(rice, etc.)}. At the 1lower end of the main body is

15 provided measuring & discharging member 16, and at its top
end is provided'rubber board which is a prqtective member
17 against biting with a slight gap between them. Said
measuring & discharging member 16 is of a type of public
knowledge in which, as shown in Fig. 4, disc 16b is

20 concentrically fixed to both end faces of rotary shaft
16a, and a plural number of partitions 16c are provided
radially from the rotary shaft 16a. And, when one section
between the partitions agrees with the discharge port at
the lower end of the main body, the rice gets into that

25 section and is discharged with the rotation (of the rotary
shaft 16a).

Explanation will be given hereafter on the working
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throttling of air by said two control boards, the air in
said carrying route turns into eddy (spiral) air current.

" This change to_eddy current is believed'to be produced
as follows: In Fig. 5, the air current.forms 2 triangle
films with the gap G at the border bétween the first and
second control boards as base and the carrying port 13d
and the suction port 13c as vertex. And, the flow
velocity V1 on the center line of the triangle carrying
route is largér than the flow velocity V2 on both
hypotenuses of the +triangle. This difference of speed
produces stress (strain) in the air current film, and this
stress is transmitted to the inside of the carrying route
as eddy to prodﬁce a spiral air current progressing in the
axial directioniiﬁside the carrying route.

Therefore, commodity_ such as rice, etc. 1is carried
efficiently by the eddy air current inside the carrying
route 2 and introduced into the main body 13a of this
system. And, the air current is diverted in direction to
the suction air route 1, the rice gets out of the air
current film and slows down by hitting against either the
first air flow control board 11 or the cushioning material
15 and drops to the lower part of the main body to be

stored there. And then, it is discharged to outside the

_10._



Fig. 18 is a drawing of other enbodi ment of the area around the slit.
Fig.19 is an explanatory drawing of the 10 conventional eddy current.
Fig. 20 is an explanatory drawing of the spiral flow of the present
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An  enbodi P& Serto o3 Hven i on expl ai ned
her eafter B%Fea on _an anple shown in the 15 dr awi ngs.: In Fig. 1,
2, 3, &R <& §|ng 13 is reduced in dianmeter into a conica

shape at the Io f. t,he cyl | pdri I o a.ertica
axis, and is % érdé&\m(ﬁ%%¥ﬂe%€ﬁ§g gg%%oseggxf 319D|sc g?bthé top
end. One e sucked rou 1is o en through. a filte

Fto the SLf(i"t’ﬁe(?nq‘db { af“mt Hih otﬂlef a%]é C3FARNe | gap ) Ppety | e ttthne ot her
end is_connected to a suctlon bl ower ( il lustrated).. I n
the d?rectSUdfagented skkis nB°béhe oatrd x‘ﬂé’ns‘?rbq] ﬁ“heSSFoga' FEuKEY air
route, a conveying route for carrylng connndltles such rice, etc.
passes t hr agitrods b°§ﬁ€l il cbﬁnéét"@é t3F t he i Ae® wd, IfhkeR disyhem body

13a t hrough a carrying port 13d. Bet ween said suction port
13c and saimindawunyjgkearance. And, as the adjusting screw bar 14 is

turned tc make the mobile board 11b go up, the clearance
between the inclined face 11d of the mobile board 11b and
10 the second air flow control board 12 becomes wider and the
flow rate of air current between them increases. When the
mobile board 11b is at the upper limit position, the
clearance between the fixed board 11e and the second air
flow control board 12 comes to 10.5 mm, which is the
15 maximum clearance. Ih case the value of said gap G is
insufficient for the required flow rate, porous part 12b
which is an auxiliary flow channel provided in the second
air flow contrei board 12 responds to help.
Next, the test results will be given hereafter of a
20 case in which rice is carried on the eddy air current with
the method and apparatus of the present invention.
Diameter of equipment body 13a D = 400 mm,
Hanging length of first control board 11 from equipment
1id 13b'H = 100 mm,
25 Angle of second control board 12 against first control

board 11 R = 45,

Gap between first and second control boards G = 0.5 mm,



13d, first air flow control board 1la protrudes downward fromthe
bottomface of the |id 13b to be perpendicular to the direction of
extension of the carrying route with the bottom end at about the

cent ral posi Ligfupdedhe oS! 888hoflg ot \ddidylind NPoGREM VANY J 04e. mm,

Nanely, [err] ape g pl fas ened to the top face
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face and is fagtened betmef % he side walls on the dianeter of the

mai n body 13¥CE1on Air Tt Ay Tpfixed board 11a, nobile board 11b is
kept vertlcall slidabl e nDbll | b, has a nobi | e body
11c of about t%%p§%hﬁysﬂgp%lﬁn%u§$i%ga eYﬁ%e %5 m3 /LR hoard 11a, and its

| ower nd for a slgp Jace 11d 15 on .said suc%.o pQ t 13c side.
end® &CBS h

Moreover, at th9top lcate?ﬁ Fhe STSHRLE bddy ¥ fegPBEPY™Por ned

bend 11e Inp351tlon of said carrying route 2 is realized to be

vertically adjustable. The carrying port 13d is composed

of a slit extending in the vertical direction. Moreover,

to the tip of the carrying route 2 is fixed mounting board

10 M made of rubber board by passing through that opening.

And, the mounting board M is detachably connected to the

main body 13c in a way to cover said carrying port 134.

The vertical léng{h of the mounting boaré is set fairly

greater than that of the slit 13d, and the mounting

15 position can be changed vertically by the amount of this

excessive lengﬁh. Around the slit 13d are provided a

plural number of bolf holes to enable change of the
mounting positi&n.

If the position of the carrying route 2 is raised, the

20 angle formed by the direction of air current from the

carrying route to the lower end of the first control board

11 and the direction of air current from thence to the

suction air route is approximately 90, for example. The

air current is greatly changed in direction (approx. 90),

25 greatly increasing the ease of separation of the carried

material from the air current. Therefore, even

lightweight materials such as powder, tea leaves, etc. for



shape on said carrying port 13d side. And, the bottom part of the
adj usting screw bar 14 passing vertically t hrough the top part of
said nounting piece 11f is screw 20 connected by passing vertically

t hrough the bend 1l1le. In a to pinch said suction port 13c

t oget her wexkpmple a§a|dﬂ¥$¢sts%ﬂar&ﬂ edfticdlenidar.d makisgconsdcand fl ow
control board 12 is provided in projection at a certain angle (45 in
the illustFapten} aberrdt $aid Fikter aili, fledw. 28nnecessaoly boar dthe, and
its tip is separated fromsaid first air flow control board at
prescri bedS¥FF§RP BPEtahde, side. forning slit (gap) G The second air

fl ow control board i nclines, from the bottomface of the
lid 13b, tomaF& the de?ﬁee|sﬁthénahBPG?h%ffﬂ%g?CE%?nfPémﬁéénﬁvﬁreabard 11,

“and d bet bot d Il's of th bo
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fggtLgltbg$r§ﬁglégc§ﬁge5%}%%eJ%J?@a%%%eand the gfébcgefgﬁag?lgfbggg The

air current decreases, reducing the volume (capacity) of
transportation:i
If, on the contrary, the position of the carrying route

10 is lowered, the degree of the change of direction of air
current is small, the fluid resistance at that point of
diversion decreases and the flow velocity of the air
current increases, and this increéses transportation
capacity. Advantageous from the practical viewpoint is

15 the range in which the angle formed by the air current
from. the carrying route to the lower end of the first
control panel and the air current passing from thence to
the suction ai; rput is max. 120 (change of direction by
approximately 66).

20 In said example, the lower end of the first control
board 11 is straight and the gap G is also straight, and
the air current film presents a shape of plane on both the
carrying route si@e and the suction air route side.
However, it is ﬂot always necessary to have such shape and

25 it is also all right to have a shape of arch at the border
between the first and second control boards 11, 12 as

shown in Fig. 7 for example, and a film with curved face

—-13—



fl.ow control board 12 forns porous board 12b nade of wire gauze, etc.
Here, said adjusting screw bar 14 is used as neans for 10 changi ng t he

di st ance bet ween sald first air flom/control board 11 and said secong
air fIOM/contr I rd 12 g sai d,system bod ovi de
‘cushi oning* for {'1 FETraing 149 ‘d%ﬁg PFyl nf %F°§F5ppi %‘g ccﬁ‘%bgl ty
(rice, etc At I e |n bod I S | de
measuri ng é)h rsechtahregl n]e?%\ﬁ%rrl ?g rtlgg1 ¢ con nd‘s si &yo]\ﬂ ded

rubber - boargl v g 1;%% p£9g3ﬁgigec@%@begha 3 i L ER IR el Mth a

slight gap et weén measuri ng” & 16 is
W ed

' 16b
s 20 P ot r Feat - 1 B8 FodER no %hg?%zla%l%?"“@%%?@féhaw ’315" T6a,

ot arySsha 'fbcam;-’\hggr ShbhAL" Box ofd S1BECUERY i ernbd BbHoRd ngr ces
gets 1 nio (R 555 Elkteftorohntin? oTaHBcRaFERES P horfe i A ﬁ-eﬁ?s? the
rotary gedﬂ?ﬁéﬁ:ﬁ?aéf splral air current in the carrying route

gets higher. 1In this way, gap G of forms other than above

is also applicable.

10 Regarding said formation of air current film, two
cdntrol boards 11, 12 are provided, facing in horizontal
direction the carrying route on the side wall of the
equipment body 13a, on the other side wali by forming an
angle against éach other and leaving a gap G. In that

15 case, the air .current film does not change the direction
‘of flow. Also in this case is produced a spiral air
current in the carrying route.

Fig. 10 shows a case where two codtrol boards 11, 12
are placed cloée' to each other on one same plane by

20 leaving a gap G. Or it may also be all right to provide a
slit corresponding to the gap ¢ in one of the boards.

‘ Fig. 11 shows an example in which, with one board as
border, the car}ying route and the suction air route are
connected to the equipment body by being placed at a

25 certain angle éaainst‘each other or on about a straight

line face to féce with each other. Air current film is

produced also in this case.

——— THIS SHEET HAS BEEN

This Sheet Has Been Re ’i REPLACED

(0T —



Expl anation wll be given hereafter on the working
-O- state with the above construction. As the air suction
system (not illustrated) is started, the sucked air takes t he shape

of a il mwi theggid firstgir fhowcaotcel D" dexanedr pARE SRz igeon

air flow contr Boar and ®thfo I'n by “sai

control boards sal rr oute tur I nto.edd
(spiral) ai FY &Gﬁﬁgﬁt%or ‘the traﬂﬁ%?%,qﬁﬁﬁy Peéﬁv %ﬁrreﬁﬁ |§q8éppgé§d to
be produced | ows the ajr current I 2. triangle
FT1 b wi £ PREYGRFEG HOYheL by ABAPRetioch fﬁ%*mg{asnaarfglmigeeaﬁe
control boards as base and the carrylng port and the _suction
port 13c Hdtbydhextor wahly horjgondiady and t@%lH@P@f‘@PQﬁl?ﬁe teent er
line of the triangle carrying route is larger than the flow velocity

V2 on Both side wialdotodh s SJoife tPRPeFiemgte. thahsidai FPEPEREEDEf tiBeed

carrying route 2 is connected to the top wall inclining to
the carrying route side. The first control board 21 is
composed of 3 sheets, having the lower end of the 1left
board 21a at a position raised by h'l, the middle board
10 21b by h2 and the right board 21¢ by h3 against the
extension line L2 at fhe top wall position on the inner
face of the inflow tube of the carrying route 2. Second
control board 22 comes close to the first control board 21
at right angle against the latter leaving a gap (slit) G,
15 and the slit G is positioned higher by h3 than the
extension 1line L2, The lower end of the right board
{adjustable boafd’ 21c inclines by 45 against the vertical
face, and the tip of the second control board 22 coming
close to it inclines by 45 upward against the horizontal
20 face. Moreovef, the second contrel bocard 22 also serves
as the top wall of the equipment body, and on the top side
of the top wall of the equipment body is formed
intermediate seétion C just above the gap G with the first
control board 21, the second control board 22 and the
25 auxiliary board 23, and the suction air route 1 is
connected perpendicularly to the center of this top face.

If powder is transported with this example, the spiral

._15_



15

stress is transmtted to the inside of the carrying route

produces stress (strain) in the air current film and this

produce a spiral air current progressing in the axi al direction
~inside the_carryin

is carried®*20¢ rggp{{g%ﬁﬁ%p bf/a?%i%%gégé%egu%% r?tsd:gntgel fiéeﬂg%]%%sgéir %5. ng

route 2 an

the air

agai nst ei tHe&r *thé
mat eri al
stored there.
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7 SO RO A SRR PR 1% Al gonsret SERHTRITS |
the rice ggts @ tc?xfaftgbe% ?:n; é:ltirect:iTCciﬁr i d 14 %S‘Qsé %ﬁorﬂo DY it ting

alr Oow contro oar

boardi"%a%nq:odraﬁs %@t%ﬁ%ﬁgﬁé B§5£d0f2 ﬁ)he

t hen, ed to outside the

rbgpgyokotgg

or the cushioning

powder iBLALREdYHrOMGLRe, MBASYRLNEnE dhsebar ghag WREDgL 16 at

passes over the distance h3 from the intermediate board
21b to the gap (slit) G formed with the.second control
board 22, the air_is greatly changed in-direétion and the
greater part of{the powder is separated in the horizontal

direction to hit against the inclined wall of the

‘equipment body and diverted to the downward direction.

Therefore, the amount of the powder discharged ffom the
suction air route 1 by passing through thé gap G is very
small and it bécomes unnecessary to provide any filter
there.

Next, +the results of experiment will be described
hereafter. The dimensions (unit: mm) of the model
equipment used are indicated in Fig. 15, 16, 17. Table 1
shows the results of experiment on the powder separating
performances.

Now, let us consider here characteristics of the air
current in the ©present invention. In general eddy
currents, the distribution of velocity is given in a
valley type with slower speed at the central part as shown
in Fig. 19. On the other hand, in the "spiral flow" of
the present invention, as shown in Fig 20, the

distribution of velocity is given in a mountain type with

_16._



t he | ower end. In Fig. 3, the thickness of said nobile board 11b
S fixed tot = 10 ' and the clearance (gap G between the 5
surface of this nobile board 11b and the second air flow cont rol

board 12 is fixed at_.t = 0.5 ich js the m nj | ea e. And,
as the adj%sﬁ*’i‘?ﬁ%c?l‘eﬂ?ﬁariﬂ4m§ mglrecjfh?rﬁe(?ft oftle t%n(ragj%%ﬁ e£€%gtrd 11b
go up, the clearanc . bet.we .Lpnclin 1 . Ll e

board 11b %R cjlgy $Fhems'eacxolna a‘??ré?g\l/vygo%kr%%t%%glr%éyl%a%(%%snﬁﬁjer and

the boééoﬁéﬁi%?iQ%emﬂncénﬁfwtngfgﬁeﬁntQﬁ@!d@?&ﬁﬁﬂ%ﬁooé”ﬁ@ the

nobi | e s at ‘the upper I'mt position, the cl earance
bet ween the.fix$glpoard 11a and the second air fl ow control boar d
12 comes P8P%0" mm which is the 15 maxi mum cl ear ance. In case the

val ue of said.,.ga i i.nsufficie . 1 he . ed ftlLaw ,
porousgpart 1§8epeggrgﬁhr%ﬁ1ﬁ%§¥anggﬁﬁiI?é?igiféglchanng[ g?gb?de%&%ﬁ t he
second W air flow control|. board 12.responds 1o —_— Next, the
test_result§pﬁfﬁi Bg°§iv ﬂsh£?8a??g}° tng Qgsrac%%EQS#QCﬁhich rice is
carried on the gddy Al oPULRE s M Dhurion bPosBELROLADY,20B8AL S,O1 the

lower at the central part of the tube compared with the

pipe wall, and the carried material is attracted to the

10 center of the pipe. For that reason, the carried material
is hardly worn ﬁith little collision with the inside wall
of the pipe.

) Because of the distribution of speed, there is little
loss of flow due to friction between the air and the pipe

15 wall and the eddy current does not disappear easily. This
enables long—diStance transportation.

® Unlike force feéd system, this suction type system is
hardly clogged with the carried maferial and, should the
carried material (powder, etc.) be blocked in the pipe, it

20 can be removed quite easily.

9 Even fine power (or fine particles of liquid) can be
éeparated from air without any help of a filter (without
clogging) .

Fig. 18 shows still another example of the present

25 invention. In the case where the lower end of the first

control board 21 is inclined on the side of the slit G,

the angle at which the air current passing by the lower

—-17—-



D anmeter of equi pment body 13a D = 400 nmm ' Hangi ng | ength of first

control board 11 from equi pnent lid 13b H= 100 mm 25 Angl e of
second control board 12 against first control board 11 R = 45,

Gap betweedhd i{stapper£6§00s QQ?EEQEoﬁoéﬂgﬁthﬁeosio%@ﬁ face at the

D anmeter of opening of carrying route dl di st ance

fromlid %%%ég-en%a%e@%he§“¥3¥§¥r(%%@pgﬂgggéyératlng5%%?f6¥%§ﬁée§OUte d2

= 38 mm pacity of air sucklng vice 1

6ar'r3?'n§a?‘§fﬁe&8e. X rea*%ﬁ%%”tff’“‘éifﬁf tld% ve*?fﬁc‘éaff‘agysah}%s P4 e =
i ect i on CiereRUad RIRESEC 34, 19 p mib TS ot o9 < T ea
openi . Eetrogh o198 TREATH i bout #’%’A ¢ SRy LR FRc b T8 t he
and, pass through upward slopes K1, 52, ... to the
downstream end of the slits. This makes it possible to
maintain a distance between the point of change of
direction in the flow channel and the slits G1, G2, ... ,
10 reduce the volume of powder reaching the slits and thus
improve the separating performances.

Here, by putting the sectional area of flow channel of
the suction air route 1 as S1, the sectional area of flow
channel of the slit G (GO, G1, G2, ...} as Sg, and the

15 sectional area of flow channel of the carrying route 2 as
S2, it is desirable that a relation of about S1 2 Sg 2 S2
be established.

The present 1nventlon includes a variety of wvariations
without deviating from the spirit and the scope of the

20 claims, and is not 1limit to such examples and embodiments
as described above.

Possibility of industrial utilization:

The present':invention can be utilized for air flow
transportation of commodities such as resin molded parts,

25 npetallic parts, cereals, granular materials, powder, etc.

.....18_..



main body 13c in a way to cover qaﬂﬂ carr i port 13d. "The verti cal
I

| ength of the nounting board is 1{’ :lmm M'Ereater than that of the

slit 13d, and the nounting 15 hanged vertically by the
amount  of G 1aE%68sskve length. Around *the slit 13d are provided

a pIura n%er of bolt holes to enabl e change of the nount i ng
posi tion. If t:*iswméba{r@plﬁ& thEL ESd ' WHIEH OkbRip? ikesr al sed, the
20 angle forne ]by the direction of air current fromthe carrying
route to tﬁ? iﬂ?e% %W%éﬁ%fﬂgaﬁélﬁ@rcoﬂbr@r&¥¥ﬂd$ from walpngatle
direction o urrent fromthence to the suction alr route is
apprOX|g§t geggioﬂor exanpl e. The air current is greatly changed in
di rection %approx 90), 25 greatly increasing the ease of separation of

cven " ConnpetblBng rarartiflbpete, Yitoar Selbroain BB o ”
"12- 4o the wall of said section -with the sheetlike member as
border, either at a certain angle with each other or on
about a straight line, and

making an air to circulate beyond the tip of said
sheetlike member, to form air film.

2. An air flow conveying method which comprises

providing a sheetlike member having a slit on the wall
face in a section,

connecting a carrying route and a suction air route to
the wall of said section with the sheetlike member as
border, either at a certain angle with each other or on
about a straight 1line, and |

making an air to circulate through the slit in said
sheetlike member, to form air film.

3. An air flow coﬁveying method which comprises
connecting a carrying route to the wall on one side of a
section,

connecting a suction air route to the wall on the
other side of the section on a line intersecting the
extension line of the carrying rout,

disposing a <control board having slit in the

neighborhood of the position where the extension lines of



exanple are al so separated efficiently, neking second control board
12, filter F, etc. wunnecessary on the suction port 13c side.
I f the degree of the change of direction of air current 5 is large as

menti oned, gb , _the flui gt [ f di [
incrgasgglangxghEOPESﬁ/gé?S%%?é%ogggﬁegihgp?tair curPghPtdgcrg;gggflon

reduci ng the_vol une (gapacit t tation.. . . I f, h

c?nELaryh PﬁglﬁfszPiéﬁrpgotﬁé%ggﬁP§Fn§hF8a$§S%%%OEQFQQF&ﬁeFé&F Re degpeé ©
o] e change o irection ir. t 1S, | 1., fl.yi

resi st aﬁéémgtalt‘hat“ﬁ&‘i'nltg"b‘? Ot°alél‘fﬁver §F‘§Lr‘§’25?éé§§§§agﬁfd {ﬁg lglfvdvel ocity

of the air _current increases, and this increases transportation
capacitfurrRaﬁaﬁPa§@@u§lrfF&ﬁf&héthﬁétP85F19Peﬁﬁo§ﬁﬁ%i§ll the range in
which the angle forned by the air current . from .the carrying route to
the | ower dénd?df adfe fliowsconveying,sysem ¥Rdich, £PMATdSES “current passing
fromthence t ' i i i i i

i c%n %quipmen&h%éﬁyngém%d¥1&kgog abglnax. 120 (change of direction

a suction air route one end of which beiné open on the
top face of the equipment body and the ‘other end being
connected to a suction blower unit,

a carrying route for conveying commodities connected
through the side wall of said equipment body in the
direction intersecting the suction air route,

a first air current control Dboard brovided in
projection between said suction air route and said
carrying route at right angle with the carrying route, in
such a way that its tip substantially corresponds to the
central position of the carrying route, and

a second air current control board provided in
projection at prescribed angle égainst said first air
current control board, in a way to pinch said suction air
route with the first air current control board and to
separate its tip from said first air current control board
at prescribed distance to form a slit.

5. An air flow conveying system according to Claim 4
which comprises: means for changing distance between said
first air current control board and said second air

I

current control board.



approximately 60). 20 In said exanple, the lower end of the first
control board 11 is straight and the gap Gis also straighty and
the air current filmpresents a shape of plane on both the carrying
route side and the suction air route side. However, it is not

al ways necegsafy 4O heveyw seehiv& e systerSaccdtding atesCraimrd ght to have
a shape of arch at the border between the first and second control

boards 1djail® €S: where3ROWR ithtlirthedl sfter sevctiipire beainty af dined Wit h cur ved
face is formed according to that shape. Moreover, in the case
wher e t hgngappberi Nrintr séape off tutHangyeipmeaet abody Fefween saBd a film
of triangle cone shape is forned accordingly. As a result, the width
of expansigst (bhaagiskdond heir Surremnt econbnodr bhegdsaland the RidtRcti on of
center flow of the air current) of the filmincreases, and the degree
of siidacvallonand tppresll apf thereavipmenhebedyrying route

7. An air flow conveying system according to Claim 4 or
Claim 5: wherein an intermediate section being formed in
the upper outer side of the equipment body by said first
and second air current control boards.

8. An air flow conveying system according to Claim 4,
Claim 5, Claim 6 or Claim 7: wherein no less than one
auxiliary slit corresponding to the flow rate of the
suction air route being provided in said second air
current control board.

9., An air flow conveying system according to Claim 4,
Claim 5, Claim 6, Claim 7 or Claim 8: whereiﬁ the slit by
said first and second air current control boards being
positioned higher than the lower end of said first air
current control board.

10. An air flow conveying system according to Claim 4,
Claim 5, Claim 6, Claim 7, Claim 8 or Claim 9: wherein the
equipment bpdy being of about rectangular parallelepiped
form and the top part of the side wall on the side
opposite to said carrying route side inclining on said

carrying route side to continue to the top wall.

L]




gets higher. In this way, gap G of forns other than above Is al so

appli.cable. 10 Regarding said formation of air current film

t wo control boards 11, 12 are provided, facing in horizontal
direction the carrying route on the side wall of the equi pment body
13a, on the other side wall ABSTRAGH ng an angl e agai nst each ot her
and | eaving a gap G In that 15 case, the air current film does not
change the direetironflow cagfveyfingy mehhed damptiises case foklgrmduced a
spiral air current in the carrying route. Fig. 10 shows a

case where thoskeatibkepdgndsrihaving a slgte p¥ apsavéfede ano ®aeh ot her

on one sane plane by 20 leaving a gap G O it may also be all right to

provi de ¥pll face|in o79EciihdihFIFENG R iFpdR DPActirn BT ds.
These al so nean that the slit G.is provided on the top wal | of the
equi prerft®Hoty2Bhd PRBESEPY) $osdh&ed T cthhsaid sgetdon with (Hhe

i nternedi.ate section fornmed outside of,, 25 the top wall. In this case, the
top wal ISE LI Ut ERBEr 95 RORAGE 1 31 thAF stlcdhERoha Fbl 5L

that the first and secqond control poards nmay be onitted.
o each o{her or on about a straight lineY Making an air to

circulate through the slit in said sheetlike member, to
form air film.

An air flow conveying system comprises as follows:

An equipment body of boxlike shape. A suction air
route one end of which being open on the top face of the
equipment body and the other end being connected to a
suction blower wunit. A carrying route for conveying
commodities connected +through the side wall of said
equipment body in the direction intersecting the suction
air route. A first air current control board provided in
projection between said suction air route and said
carrying route at right éngle with the carrying route, in
éuch a way that its tip substantiglly corresponds to the
central position of the carrying route. A second air

- current control board provided in projection at prescribed
angle against said first air current control board, in a
way to pinch said suction air route with the first air
current control board and to separate its tip from said
first air current control board at prescribed distance to

form a slit.

i thrhi s means



Fig. 11 shows an exanmple in which, with one board as border, the

carrying route and the suction air routg aneqp connected to the

equi pment body by being placed at a certain angl e against each other
or.on about a straight 5 [|ine face to face with each other. Al r
current filmis produced also in this case. Fig. 11
shows an exanple in which, wth one board as border, the carrying
route and the suction air route are connected to the equi pment body by

bei ng placed at a

FIG. 1 l4‘l | 1
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certai-n angl e agai nst each other or on about a straight 5 line face to

face with each other. Air current fil2nf/g O produced also in this
case. Fig. 15, 16, 17 indicate an exanple particularly
suitable for the transportation of powder. The equi pnent body has
about the shape of a rectangul ar parall el epi ped with the top wall
hori zontal , and the upper part of the 5 side wall on the side opposite
to the side connecting the carrying route 2 is connected to the top
wall inclining to- the carrying route side. The first control board
21 is conposed of 3 sheets, having the |lower end of the left

board 2l1a at a position raised by hl, the mddle board 10 21b by h2 and
the right board 21c by h3 against the extension line L2 at the
top wall ppgidi on the inner face of the inflow tube of the
carrying route 2. Second control{board 22 cones close to the first
control board 21 at right angle qgaipst‘the | atter |eaving a gap
(slit) G D .

N

LY

FIG. 3

Mr\#—?- e~ —




15 and the slit G is positioned higher by h3 than the
extension |ine L2. The | ower end é/)f hh@ ri ght board (adj ust abl e
board) 21c inclines by 45 against the é? ieal face, and the tip of
t he second control board 22 coni ng close to it inclines by 45 upward
agai nst the horizontal 20 face. Moreover, the second control board 22
al so serves as the top wall of the equi pnent body, and on the top

si de of the top wall of the equi pnent body is forned

i nternedi ate section C just above the gap Gwith the first control
board 21, the second control board 22 and the 25 auxiliary- board 23,
and the suction air route 1l is connected perpendicularly to the
center of this top face. | f powder is transported with this
exanpl e, the spiral air current in the carrying route 1 takes
t he shape of a filmin the space formed with the first control board
21 Fah&.i 4 changed in direction while it passes fromthe |eft




board 2l1a to the internmedi ate board 21b, and part of the 5 powder is
separated. Next, during the period whed £HeQir passes over the

di st.ance h3 fromthe internedi ate board 21b to the gap (slit) G
formed with the second contr ol board 22, the air is greatly changed
in direction and the greater part of the powder is separated in the
hori zontal 10 direction to hit against the inclined wall of the
equi prent Fob&y Bnd diverted to the downward di rf&X on. Therefore, the
anount of the powder discharged fromthe Lon a4r route 1 by
passi ng through the gap Gis very smal | pecOnmes unnecessary to

provide any filter 15 t here. results of

experiment wll be described The dinmensions (unit:

my of the nodel’ equi pnent used 2 ated in Fig. 15, 16, 17.

Table 1 shows the results of expe he powder separating 20
per f or mances. Now, | et us copgi her gfcharacteristics of the air

current in the present in“g tion
[

al eddy currents,
t-he distribution of velocity '

FIG. 6

—133

FIG. 7
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valley type with sl ower speed at the central part as shown 25 in Fig.

19. On the other hand, in the "spiral quwb of the present
invention, as show in Fig 20, t% distribution of velocity is
given in a nountain type with - 16-

a sharp slope in the direction of flow, and the flow velocity Vz in
axial direction if extrenely rapid at the center of the pipe but

sl ower bal%geﬁgeighborhood of the pi pe wal | . 5 Therefore, an
air fl ofMveying system using such "spiral flow' has the

[ errTN\Because of the distribution of
Iomer/at the gentral part of the tube conpared
is attracted to the 10
mat eri al is hardly

foll owi ng characteristics:
speed, the pressure is
with the pi pe wall, and thefcarrifped Hateri
center of the pipe. For thdt redson, £he [ i
worn with little collision 'th/&bg,&ﬁ@ide
‘I \

12

FIG. 9

LT Ty ryrA R

FIG. 10

FIG 11




of the pipe. [err] Because of.the distribution of speed, there is

little | oss of flow due to fricti®6p/deOween the air and the pipe 15
wal4  and the eddy current does not disappear easily. This enabl es

| ong-di stance transportation. [err] Unlike force feed system this
suction type systemis hardly clogged with the carried material and,
shoul d the carried material (powder, etc.) be blocked in the pipe, it
20 can be renoved quite easily. ] [err] Even, & ng power (or fine
particl eF bG.| ldhi d) can be separ at ed PBqm& Wt any help of a
filter (w thout cl oggi ng) . [ : é@l anot her
exanpl e of the present 25 I nvent L.on_ | _ gse where the | ower end
of the first control board 21 i ncli mgzside of the slit G
the angle at which the air curren y ower

-17-
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FIG. 14




end is diverted in direction along the sloped face at the
becones | arger and the separating perfornances

facing the auxiliary sli
extending fromthe
J1, J2p 16

downstreamend of the slits.

ts Gl, @&,

| pr ove.

| ower
Mor eover,
7t Of yi ng nenber 24 is provided
5 upstream side end of the slits to form down sl opes
and, pass through upward sl opes K1, K2,
This nakes it possible to

end

to the
mai ntain a

di stance between the point_of change of direction jin the fl ow channel
and the slits GI, &, .J., 10 reduce the Jol une of‘bvmua'—feaching t he
slits and thus I ngrove the sdparati ng}perfornmances. | Here, by
putting the sectional anea of flowjchannel pf the sudfion air route 1
as S1, the secti@nal arda of flow chanpel of the slit]|G (@, G, &,
...) as Sg, and {he 15| sectional |areg of §flow channel of|the carrying
route 2 as S2. it s desirablgq thaypa yelation of abouku§1 > Sg > 52
be establi - -—-Fhe—pr-esent]lin pA—-neludes,avhryety of
vari ations. wrttrout]devi at i ng flrom tHe ppirit and ?he scppe of the
x i z
: |
L —_
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20 crainsf and is not limt to such exanples and enbodi nent-s as

descri bed above. - Possibility of industrial utilization: The
present invention can be utilized for ai® /£ Lo transportation of
commodities such as resin nolded parts, 25 netallic parts, cereals,

granul ar materials, powder, etc. - What is clained is: 1. An air
fl ow conveyi ng nmet hod which conprises maki ng a sheetli ke nmenber to
protrude fromwall face in a section, connecting a carrying route and

a suction air route to the wall of said section -with the sheetlike nenber
as border, either at a certain angle with each other or on about a

straight line, and maki ng an air to circul ate beyond the tip of said
sheetlike nenfey gtg formair filmzl
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2. An air flow conveying nethod which conprises provi ding a
sheetli ke nenber having a slit on the &@hl face in-a section,
connecting a carrying route and a suct glr route to the wall of said
section with the sheetlike nenber as border, either at a certain angle
wi th each other or on about a straight |line, and making an air to
circulate through the slit in said sheetlike nmenber, to formair film
3. An air flow conveying nmethod which conprises connecting a carrying
route to the wall on one side of a section, connecting a suction air
route to the wall on the other side of the section on a line
i ntersecting the extension |ine of tEf arrying rout, di sposing a
control Bd&dl&aving slit in lrél ghborho@] of @e rﬁgl tion where
| §

t he extension |ines of
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i
said two routes intersect each ot her,
through said slit to

making an air to circul ate through
formair film and to divert the direction of the air

current in the air filmat the portion of aja'gﬂglitg 4. An-air flow
conveyi ng system whi ch conpri ses an equi nt™ body of

a suction
equi pnent
unit,
side wall of said equipnent body in the
air route, a first air current
projection between said suction air
angle with the carrying route, in
corresponds to the
second air current control proj ection
angl e against said first current control board,

said ﬁf%gkﬂg a‘Ijresults of ekperiment on the powder

air route one end of which being open on the
body and the. other end being

control
route and said
such a way that

board provided in
air

in

boxl i ke shape,
top face of the
connected to a suction bl ower
a carrying route for conveying commodities connected through the
direction intersecting the suction
board provided
carrying route at
> its tip substantially
central position of the carrying route, .and

right

a
at prescribed
in away to pinch

A separating performances.
cornstarch ~ wheat flour slaked lime
air velocity in g é ;
i t \ H y
ot powder tank(n/s))| 403 29 | 40 :28 40 | 29
air capacity(m*/min) | 12 | 0.9 1.2 ; 0.9 1.2 0.9
hose length(m) 4 4 4 4 4 4
amount conveied(g) | 14,080 ¢ 14,040 14,050: 13,955 14,300: 14,270
NV F | :
zﬂg:xilgl}f;ﬂnr?f;g(z) 145 80 125 40 195 55
“'tiow rate(z ) 29§ 16 25! 08| 39i 11




[outé with the first air current control board and to separate its HJ§H 1
fromsaid first air current control board at prescribed dijﬁﬁﬁuﬁmﬁm'f E%aa
slit. 5. An air flow conveying systemaccording to Caim4 which
conprises: means for changing distance between said first air current
control board fovheshi skseconty até tHBHEr eRbpeont Mirdadadd. in the case
-2- 6. An air flow conveying systemaccording to Claim4 or
Claim5 : wherrs neten gag ei sedlhathessbhipen ofeitng draylnecedme aheinipPeg. i nner
si de of the equi pnment body between said first and second air current
control boa&dsaarfdltvheobothianglle walnes sinap¢ opswaldrnodd t hecengdipgbnt body.
7. An air flow conveying systemaccording to Claim4 or Caimb5: wherein
an intermediat & seelsiulit beithg f @ided i 6f expansion (length in the
S direction orthogonal to the direction of center flow of

the air current} of the film increases, and the degree of

generation of spiral air current in the carrying route

gets higher. In this way, gap G of forms other than above

is also applicable.

10 Regarding said formation of air current film, two
control boards 11, 12 are provided, facing in horizontal
direction the carrying route on the side wall of the
equipment body 13a, on the other side wall by forming an
angle against each other and leaving a gap G. In that

15 case, the air current film does not change the direction
of flow. Also in this case 1is produced a spiral air
current in the carrying route.

Fig. 10 shows a case where two control beoards 11, 12
are placed close to each other on one same plane by

20 leaving a gap G. Or it may also be all right to provide a

slit corresponding to the gap G in one of the boards.

These also mean that the slit G is provided on the top

wall of the equipment body and the air is sucked through

the slit via the intermediate section formed outside of

25 the top wall. In this case, the top wall also serves as

the first and second control boards. This means that the

first and second control boards may be omitted.
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t he upper outer side of the equi pnment body by said first and second air
eurrent control boards. 8. An air flow conveying system according to
Caim4, Cdaim5, Caim6 or Caim7: wherein no less th RUEET v
slit corresponding to the flowrate of the suction air rgﬁé’mwm
provided in said second air current control board. 9. An air flow
conveyi ng systemaccording to CCaim4, dCaim5, Caim6, Caim7 or Cam
8: wherein the slit by said first and second air current control boards
bei ng positiankg. hilghethdwéanan hexbopee dmd wiisk dvithstors rboznd r eat
control board. 10. An air flow conveying system according to C aim 4,
Caimb5, Cdpbrdér, CtAemcarr@imignowtre Chnd mtle \suertdion taer equtenent body
bei ng of about rectangular parallelepiped formand the top part of the
side wal | otothectsedle towpphe t eqgubpmant dardyi oy rbetiegsipkaced!| iati ng on
said carrying route side to continue to the top wall.

certain angle against’ each other or on about a straight

5 line face to face with each other. Air current film is

produced also in this case.
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