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The present invention relates to a vent
structure for an air cbnditioner, and more precise;y,
_ relates to a vent structure able to prevent condensation.

10

In a conventional air'conditioning system, an
air blowing outlet is provided in a wall or a ceiling of
a room in a building, or other structure, to discharge
air to thereby to carry out air-conditioning.

15 In particular, multiple-flow type vents, in
which air is radially discharged from the entire
periphery thereof, have been widely used as vents
attached to the ceiling of a room, etc. In general, the
multiple-£flow type vent {(anemo type vent) is in the form

20 of a hollow and substantially frusto-conical vent frame
which is provided therein with a plurality of fins
arranged concentrically with the vent frame.

Figure 10 shows an example of a known vent 50
which is attached to an opening 100 fcrmed in the

- 25 ceiling 101 and, through a neck 51, to a duct connecting
port 53, so that the vent faces downward. The vent S0 is
provided with a hollow and substantially truncated-cone-
shaped vent frame (casing) 55 in which a plurality of
concentric conical fins 57 are supported, so that air can

30 be discharged in the radial direction from the outlet.

Howéver, the innermost (or central) conical
fin 57a is provided with a closed'top end. Consequently,
there is no air flow within the innermost fin.

Therefore, when the air-conditioning air is radially

35 discharged from the air passages defined between the

adjacent conical fins 57, the hot air in the room,'drawn

into the vicinity of the innermost fin 57a by the flow of
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mul tkpl e-fl ow type vent (aneno type vent) is in the form 20 of a holl ow

and §hbstantial|y frusto-conical vent frane which is provided therein-
with a plurality of fins arranged congentrically with the vent frane.
Fi gute 10 shows an exanple of a known vent %0 which is attached to an

opening 100 fornmed in the 25 ceiling 101 and, through a neck 51, to a
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the air passages défi ned bet ween :t he adj acent conical fins 57, the

hot air in the PBBRRTARGROL the VRAG.the vicinity of the innernobst fin 57a

by the flow of To prevent this, it has been Zproposed teoold air
di schar ged frOnk&%%iyep%n5Qn%%¥%%sEn%9ncggkaﬁéving an open upper
10 end 57B, as shown in Fig. 9 and as disclosed, for

example, in Japanese Utility Model Unexamined Publication
(Kokai) No. 5-52647. A plate 59 having a number of
through holes 61 is provided in the innermost fin 57A.
In this proposal, an air flow is caused within the
15 innermost fin 57A to prevent the occurrence of
condensation. - _
Nevertheless, in the arrangement shown in
Fig. 9, particularly on the downstream side of the
plate 59, the air flow at the center of the flow through
20 the innermost fin S7A is faster than the air flow in the
vicinity of the inner surface of the fin 57A and,
.acc0rdingly, a separation of the air flow in the'vicinity
of the conical inner surface occu;s as indicated by the
phantom line S. Consequently, there is only a very small
25 air flow in the wvicinity of the inner surface of the
fin 57A. Consequently, in the arrangement shown in
Fig. 9, condensation D is formed on the inner surface of
the innermost fin 57A, due to the difference between the
temperatures of the hot air and the cold air, as in the
30 arrangement shown in Fig. 9.

It is am aim of the present}invention to provide an
improved condensation-preventing vent structﬁre, of a good
aesthetic appearance, for an air-conditioning system, in

35 which condensation is not formed on any of the fins. It is
to be understood that a vent structure is not excluded from
the invention merely because it cannot entirely prevent

condensation, but instead inhibits or reduces condensation.




with the cold air, resulting in the formation of condensation on the
inngr durface of the innernost fin 57a, due to the difference between
the fenperatures 5 of the hot air and of, the cold air. The condensation
not . only causes the vent to rust, but &l so deteriorates the

appear ance of the vent. ' To prevent this, it has been
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paraboloid of revolution whose diameter gradually
decreases toward the downstream side of the air flow, or

15 in the form of a cone whose diameter gradually decreases

toward the downstream side of the air flow.

The damper can be provxded on the central portion
thereof, with a high impedance smooth flow restricting
portion and, on the surrounding portion, with a low

20 impedance smooth flow permitting portion connected to the

high impedance portion.

Prefeiably, the perforated.damper has a perforation
density distribution in which the perforation density
gradually increases from the center portion toward the

25 peripheral portion thereof to gradually reduce the degree

of obstruction to the air flow.

It is also possible to provide a restricting plate
at the center portion of the flow passage defined within
the innermost fin.

30 According to another aspect of the present
invention,1a condensation preventing vent structure
comprises a plurality of concentric fins including an
innermost fin which is provided with open upper and lower
ends, air flow passages defined by the adjacent fins, an
inner air flow passage defined within the innermost fin,
and an air flow damper provided in, or upstream of, the

35

inner air flow passage defined within the innermost fin



‘I't is am-aimof the present invention to provide an I mpr oved
condensat i on-preventing vent structure, of a good aest hetic
appearance, for an air-conditioning system in whi ch condensation is
not formed on any of the fins. It is = 4 -to be understood that a vent
structure is not excluded from - the invention merely because it

canaot entirely prevent cond%nsatlon but instead inhibits or reduces
condensation. to locally restrict the air flow at the cgntral portipn
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passage, gnd ends R{&\ﬁéﬂﬂfé tt&iéﬂﬁ%eofln%@:ala&rf ?a%aaspahd ahowﬂed on
the upstream side o he innernost fin, to red | ow at the

central portloﬁ%ﬂwtqﬁ99?¥) DFEShFdct the air ?WbaélF Gﬁnﬁﬁﬁﬂer can be
conprised of aprarfivmtefl die inranpdEr ms‘alqe,peﬂhfeowaﬂedml:qnp&r then diar
made Of a ”EShfi ow in the central area of the inner flow passage is
lower than the velocity of the air flow in the
10 surrounding area and along the inner surface (gquide
surface) of the innermost fin. . Consequently, no
separation of the air flow in the vicinity of the inner
surface of the innermost fin occurs. Namely, there is
sufficient air flow in the vicinity of, or along the
15 inner surface of, the innermost fin. Furthermore, there
is also a slight or weak air flow in the central area of
the inner air passage. Consequehtly, no hot air from the
. room is drawn into the central area due to the absence of
an air flow in the central area, and thus, no
20 condensation is formed on the inner surface of the
innermost fin.
An embodiment of the invention will be described below in detail,
by way of example, with reference to the accompanying drawings, in which:

reference to the accompanying drawings, in which;

25 ‘Figure 1 is a schematic view of a condensation
preventing vent structure according to the present
invention;

Figure 2 is a schematic end v1ew taken along the
_ "line A - A 'in Fig. 1, in which a perforated damper is
30 emphasized;

Figure 3 is a longitudinal sectional view of an
innermost conical fin of a condensation preventing vent
structure acctording to the present invention:

Figure 4 is a plan view of Fig. 3;

35 Figure 5 is a longitudinal sectional view of the
innermost conical fin, with a deflector (flow damper), of
& condensation preventing vent structure according to



perforated plate with a nunber of hol es. . Preferably, the danmper
Is jn the formof a par abol oi d of revol uti on whose di aneter gradually
decreases toward the downstream side of the air flow, or 15 in the form
of a cone whose di aneter gradually decreasess _ toward the downstream
side of the air flow The danper can be provided, on the central
portion thereof, with a high inpedance snooth flow restricting :
portion and, on ahetBerrewhdiimeporbf obhewptésant cimwéhtior fpedance snoot h
flow permtting porti pungct ed_t _ 33 high i ance pogtion.
Preferably, the erfo?g?gggdgn%grahgg£€£%%??%351?%#FlgH§¥jYﬁﬁﬁn?é another
distribution in efdimpatpeff or Sip¥ndampers yaccording athiatie preseases
fromthe center pavéhenoch9ward the 25 peri pheral portion thereof to
gradual |y reduce the ge ree . oi obstraction to the air flow,

't is alsopossible t lg?ﬁﬁi&elﬁ'?e PRELEIALND] gfRctional yigeweotayietr
portion of the fabathessegbodihentdofi &hdamper, aéferdinrt®sthéipresént

According to anoi?géngiggct of the present i nvention, a condensation
preventing vent Structure’ conprises a plurality of concentric fins
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defined within the inpegupet 9f L8 an explanatory view of a known vent
structure for an air-conditioning system, to explain an
j - air flow in the vicinity of an innermost conical fin;
' and,
15 Figure 10 is an explanatory view of another known
vent structure for an air-conditioning system.

Fig. 1 shows an embodiment of a condensation-
preventing-vent structure (referred to as a vent) 10

20 according to the present invention. The vent 10 is
attached to an opening K formed in a ceiling C within a
room R with the air discharging end facing the inside of
the room R, so that the vent 10 is located behind the
ceiling C as viewed from the inside of the room R.

25 In the illustrated embodiment, the vent 10 is in the
form of truncated cone and is made of metal, a light
alloy or a synthetic resin. The vent 10 is comprised of
an upper hollow neck 12 and a hollow conical vent

. frame 14 connected thereto. There are a plurality of

30 similar small fins 16, in a concentrical arrangement with

respect to the center axis x of the vent frame 14, within

‘the vent frame 14, as can be seen;in Fig. 2. 1In the

illustrated -embodiment, the vent 10 is circular, and

accordingly, the fins 16 constitute a multilayered cone

35 structure.

The fins 16 are spaced from one another to define
therebetween annular air passages 17, so that air can be




-4- to locally restrict the air flow at the central portion

of thetinner flow passage. In the present invention, as

nenti oned above, since the innernost fin is provided with open upper
and | ower 5 ends to define therein the inner air passage and an air
flow danper to restrict the air flow at the central portion of the

i nner air passage, the velocity of the aiLrg - flowin the central area
of the inner flow passage is | ower than the velocity of the air flow
in the 10 surroundi ng area and al ong the inner surface (guide

surface) of theaddiaariystisidhargeédnfegmethky ainopassagesepar ghtonthe the air
flowin the vi CI‘{QInt)ﬁ of 'Ith'%‘i'e' rlrge lnnerﬁxg ftacfﬁf\ \%/lt Qe |gﬂgr
n 0]

st fin
occurs. hbnely ere is ici€e air hé VIS?H%F?iOf,
along the 15 fimneg8 si]:rfté@ec'(ﬁntetrh@fl ither wedt A0n. TFar fhasnbbe, there

is also a 5||£ﬂﬂnd¥'dﬁﬁ§<ﬁﬁé'ﬂHd@Eﬂd%ttﬁgnCQ@thib 2bRAelted, ang tReui-ager
air passage. Consequent no hot:air fromth roomis drawn 1nto the

central aPea dd%’t Snrfage of theypegk, 12| shrprghheespRetavear ea,
and thus, no 2&ounm@emaiém 20s ilonied formt b€ kRAGLagUAises eF the

| nner most fin'different diameters.

Figures 3 and 4 show the innermost blade 18 in the

first embodiment of the present invention shown in

10 = Figs. 1 and 2. the innermost fin 18 has open upper and
lower ends which permit air to flow therethrough. The
innermost f£in 18 is provided therein with a perforated
damper 22, located at the upstream side thereof, i.e.,
mounted at the upper end thereof in the illustrated

15  embodiment. The perforated damper 22 constitutes an air
flow damping means for damping or decelerating the air
flow. The damper 22 is very simple in structure and can
be extremely easily mounted onto the innermost fin 18.

The air flow damping means damps or decelerates the

20 air flow particularly at the central portion of the flow
passage within the innermost fin 18, that is, it resists
or bars the flow at the central portion of the flow
passage. Consequently, the flow at the central portion
of the flow passage is less rapid than the flow along ox

25 in the vicinity of the inner conical surface 18a of the
innermost fin 18.

As may be seen in Fig. 3, the démper 22 is made of a
generally inexpensive mesh in the form of a bowl or
paraboloid of revolution, having a diameter gradually

30 decréasing toward the lower end thereof, i.e. toward the
downstream side of the air flow. ,

In the illustrated embodiment, the damper 22 has a
flat bottom 24 at the lower end (i.e., downstream side
end) thereof and is secured at the upper end 27 (i.e.,

35 upstream side end) thereof, to the inner wall surface
(guide surfacé) 18a of the innermost fin 18. a
paraboloid surface 26 extends-between.the flat -bottom 24
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peripheral portion (low impedance portlon) 26 does.
‘Although the damper 22 is in the form of a
paraboloid of revolution in the first embodiment
mentioned above, it can be made of, for example a planar
mesh 22’ as shown in Fig. 6. In this modification, the
planar mesh has a non-uniform perforation density

distribution (mesh density). That is, the center portion

(corresponding to the high impedance portion) of the
planar mesh 22’ is more dense than the circumferential
portion (corresponding to the low impedance portion)
thereof. Nevertheless, the embodiment shown ‘in Figs. 3
and 4 is more preferable than the embodiment shown in
Fig. 6 because, in the paraboloid-shaped mesh, a velocity
component in a direction normal to the direction of the

major flow is generated when the air passes through the

mesh of the paraboloid surface 26 (Figs. 3 and 4). This
velocity component of the air flow causes an air flow
along the inner surface 18a of the innermost fin 18.

- Consequently, it is ensured that there is a sufficient

amount of air flow in the vicinity of, or along the inner
surface 18a of, the innermost fin 18, unlike the prior
art in which a separation of the air;flow from the inner
surface tends to occur, thus resulting in little or no
air flow along, or in the vicinity of, the inner surface
of the innermost fin, leading to tﬁe formation of the
condensation, as mentioned above..

Although the planar mesh 22’ includes the high
impedancé portion 24 at the center thereof and the low
impedance portion 26 surrounding the same in Fig. 5, it
is possible to provide a planar mesh having a perforation




5 Figure 7 is a longitudinal sectional view of yet anot her

enbodj nent of a danper, according to the present I nventi on;

Fi‘gure 8 is a longitudinal sectional view of still anot her enbodi nent
of -a danper, according to the present 10_ g invention; Figure 9
IS an’'explanatory view of a known vent structure for an _
air-conditioning system to explain an air flowin the vicinity of an
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~structure (ref efiexehp gsaduakly )red2) the aleguedi of bbstheqrieserio the

i nvention. The yen | t _ i f Or, in a

ceiling C wit hiHE F1dv toward Rﬂ\‘/ﬁétémé#ifrrgeﬁaﬁtag %ﬂg’?‘gi%%g%gﬁd ag‘ualn% t he

i nsi de of 5 me$e 290m R, so that the vent 10 is | ocated behind the

ceiling C as viewed fhonpldveas naddle 25+ tdh NOPPLated with a IMbddP or
illustrated enbodi nent, }he VEE; 0,is jn the . formqf truncated cone
and is nade of RERSFLCPIRHRt which |33, pfovidgr midh @ Jak9e mebe%Znt 10
is conprised ofof perfapaties prabdlosd netvdedizh andm dadld @f eopXpdtvent

fine 16, ina cosacdrpfife, 'R pafomMBolif LAY Bt aiteondl ) MaifE '
axi s x ofitlt he v@wringameldingwit hin the vent frame 14, as can be seen
in Fig. 2. Inthe pigure 5 shows another embodiment of a perforated
- damper 22A which is made of a mesh in the form of a
perfect paraboloid of revolution. The same technical
effects as those of the previous embodiments can be
15 expected from the. arrangement shown in Fig. 5. The
mesh 22A can be also replaced with a plate 22A‘’ having a
large number of punched perforations.

Figure 7 shows another embodiment of an air flow
damping means provided on the innermost fin 18 of the

20 " vent 10 according to the present invention. 1In the
embodiment shown in Fig. 7, the perforated damper 22B is
made of a mesh or a perforated plate with. punched
perforations in the form of a cone whose apex faces
downward. Namely, the base portion of the cone having

25 the largest diameter is secured to the inner surface 18a
of the innermost fin 18 at the top end thereof.

In this embodiment, a velocity component of the air
flow in the direction toward the inner surface 18a of the
innermost fin 18 is generated when the air is discharged

30 from the mesh or perforations of the cone in the
downstream direction, similar to the above-mentioned
embodiment. This velocity compohént of the air flow
causes an air flow along the inner surface 18a of the
innermost fin 18. Consequently, there is sufficient air

35 flow in the vicinity of or along the inner surface 18a
of, the innermost fin 18.

The perforated damper 22B includes the high




Il lustrated enbodi nent, the vent 10 is circular, and accordingly, the

fins L6 constitute a nultilayered cone 35 structure. The fins
16¢are spaced from one anot her to define t her ebet ween annul ar air
passages 17, so that air can be -9 '
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‘connected and - secured er surface of_ihe n ck 12 through

respective uﬁplnﬁhﬁegﬁgrémgﬁ PRCBHBOFBIAR of© PFutBF PRLE2bf

di fferent dianesexrface other thaﬁlgheehlahahdedamom/p@etiamezmpsslmihde 18
in the figst %Fg% nti Fi gs.

1 and 2. the |E%ef§%£t In %@9%§§ﬂggg%ﬁ%§8%?éﬂ¥§ €@n§$§MQn£f¥ tﬂﬁ g :
permit airSto fPRéx ROt Shghcentral POrtIPnn@fnbbe flﬂwlBa$§39¢OV|ded

therein with a parthamAltHé perforadted damper 22B is obstructed or
decelerated, and the air flow in the vicinity of, or
along the inner surface 18a of, the innermost fin 18 is
faster than the obstructed air flow at the central
10 portion of the flow passage.

As a result, there is an air flow along, or in the
vicinity of, the inner conical surface 18a of the
innermost fin 18. The weak air flow passing through the
high impedance portion 24 prevents the hot air in the

15 room R (Fig. 1) from being attracted or drawn into the
center portion of the flow passage. Thus, no
condensation occurs on the inner surface 18a of the
innermost fin 18. |

Figure 8 shows a modification of the arrangement

20 shown in Fig. 7. 1In the arrangement illustrated in
Fig. 8, a restricting plate 28 in the form of a small
hollow cone is provided at the center portion, i.e., the
apex of the cone 22B shown in Fig. 7. The festricting

. plate 28 closes or interrupts the flow passage only in

25  the vicinity of the.apex of the éone, i.e., only a
limited area of the flow passage at the center portion
thereof. Nevertheless, an air flow component along the
restricting plate 28 is produced on:-the downstream side
thereof by the air stream deflected by the restricting

30 plate 28 and flowing toward the downstream side, as
indicated by arrows in Fig. 8. Consequently, the hot air
in the room R is not attracted into the center portion of
the flow passage within the innermost fin 18, thus no
condensation occurs on the inner wall surface of the

35 innermost fin. .

The restricting plate 28 can be equally applied to

any type or shape or material of the perforated damper




danper 22, located at the upstream side thereof, i.e., nounted at the
upper .end thereof in the illustrated 15 enbodi nent. The perforated
damper 22 constitutes an air fl ow danpi ng means for danping or
decelerating the air flow The danper_ 22 is very sinple in structure
and can be extrenely easily nounted ~ohPo-the innermost fin 18.

The air fIOM/danplng nmeans danps or decel erates the 20 air flow
particularly at tra por n th passage within the

i nnernost fin 18, E?ha?Q 52 &bR fiA ‘Efé}_ bars the flow at the central
portion of the flow It lspagsagblemsamma yonlhecHe ovestrigfengent r al

“portion of piheef bQWwE?Eﬁééaethé ﬂ:@:?éofﬂ&dj &A}@gbﬁ %féxﬁw flepg or 25
in the vicinity of t he- |n2 coni cal surf ce 18a o | nnernost fin
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general |y ijiexpepesteiceshgi plabe £8rcanfba doyported at tiparedwterd of
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t he upper end 27 pstrea de end er eot he Tnper wal
surface (& d@a§Hﬁﬁ&G§FIESaCBPttﬁE i Hper Awaper | Gf ypanpfacturing

par abol oi dygur f ageoeseesceresifieeotBevet ot thet¥@mt24can be cheaply
mass-produced.
As mentioned above, in Fig. 1, when cold air is

introduced into the vent structure through the neck 12
thereof, the cold air is radially discharged from the

15 concentrical flow passages 17 (Fig. 2) between the
adjacent fins 16 including the innermost fin 18. 1In
addition to the air flows from the flow passages 17, the
air can be also discharged through the flow passage
formed within the innermost fin 18. Within the flow

20 passage in the innermost fin 18, since the air flow at
the center portion thereof is obstructed or decelerated
by the flow damper in comparison with the surrounding air
flow, the latter flows faster than the central air flow.
Consequently, no separation of the air flow from the

25 inner wall surface of the innermost fin takes place, that
is, there is a sufficient amount of air flow along, or in
the vicinity of, the inner wall surface of the innermost
fin. Moreover, since there is a weak air flow also in
the center portion of the flow passage, there is no

30 attraction of a substantial amount of air, into the
center portion of the flow passage, from the surrounding
portion at the downstream side of the innermost fin 18.
Hence, condensétion can be effectively prevented.

It was experimentally confirmed that there was no

35 additional noise produced by the flow damping means and,

instead, .the noise level was lower than in conventional

vent structures.



-7- and. t he upper end 27. The flat bottom 24 has a | ower

perforation density than that of the side peripheral surface (i.

't e parabol oi d surface) 26. Nanely, the mesh of .the fl at botton124 S
nore dense than the nesh of 5 t he parabol oi d surface 26, as can be seen
in Fig. 4. Consequently, the flat bottom portion (high inpedance
portion) 24 restricts the air flow nore thdd the side peri pher al
portion (Lom/inpedance portion) 26 does. Al t hough t he danper 22
is in the formof a parabolold

revol ution in the first enbodi nent

f i
nenti oned above, it gﬁ & rof P FgF ERBFPPELANRL YRRt STXUCKBLR 23S 55
shown in Fig. 6.shiownt Hins Rigdi f9,cdni whichhehe improlement eas darzegcted to

non- uni f or m per LYALALARSIdY the opelll SppERULRAN ( (AEEDAACHE! LKL, cThEed S

the center portion I5 correspon |npe ance porti_on)
t he pl anamMBR&H egl) jof m&ﬁaH&§ﬁ§@°ﬁﬁaﬁlﬂh§°cﬁﬁcﬁﬁféPEﬁtF prein a
portion (cg rresmmﬂi ftﬂaésﬁujdl,e th¥vhoadanaa ﬁﬁét 8tk R can bBedgalm into
hbvertheless Ig i frent  shown |neF| e Se g s in a
pref erable t han %ﬁ% (éﬁ%ﬂwﬁ RSRTHES %g ceilingg g B§u§8,nﬁﬁlﬁﬁb
par abol oi d- shapezbrtesshinat i oxf tt;he ceilimgnpo@entramyatdi thdsi,oimahel to
e ouoh e *pHne guodGn ]| a0 1484 W aReabasTch WP,
air flow occurs the celllng is not stalned
| 10 Although the above dlSCuSSlqn has been directed to
an air vent having a plurality of concentrical fins, the
present invention is not limited thereto. For example,
the condensation preventing vent structure of the present
invention can be applied to a vent having therein a
15 single fin which can be considered to be equivalent to
the innermost fin discussed above. Moreover, the shape
of the vent is not limited to a circle as in the
illustrated embodiments, and can be any shape including
an angular shape.
20 ' The present invention is not limited to the
' illustrated embodiments and can be modified without
departing from the scope of the invention claimed in the
claims. )
For instance, the air flow damping means which is
25 provided at the upper end of the innermost £in in the
illustrated embodiments can be provided above the upper
end of the innermost fin or even at-a position further
downstream than the arrangement shown in the drawings, as
long as the air flow separation preventing effect can be
30 retained. . l
As can be understood from the above discussion,
acCordlng to the present invention, since the innermost
fin is provided with open upper and lower ends to define
therein an inner air flow passage, and the air flow
35 damper is provided on the upstream side of the innermost
fin to damp the air flow at the central poftion'of the
inner air flow passage, the velocity of the air flow in




vel ocity conponent of the air flow causes an air flow 25 al ong the inner

surface 18a of the innernost fin 18. Consequently, it is ensured that
there is a sufficient amount of air flowin the-vicinity of, -er al ong
t he i nner surface 18a of, the innernost fin 18, unlike the prior

art in which a separation of the air flow fromthe inner 30 surface
tends to occur, thus resulting inlittle or no air flow along, or in
the vicinity of, the inner surface of the innernost fin | eading to -

the formati on ofthkeheentral é&ﬁdeﬁSathénlnﬁﬁtrmiﬁd(§X§¥ Vs relatively
Al t hough it he pl I | ydes the ﬂ% h, 35 C ortion 24
at the center t %%eoﬁ}%d%?ﬁ p% HHiEsa rf ‘gd’afhcté‘epd’r’t? a@é grrgﬁndi ng

the sane in Fi gal®ng tthe inner supfssebbé, t theriviammaestpl fimr nesh having a

perforation

Therefo e, no separation of the 9§E§hl¥
di stribution which udlly and COﬂtInUSU Fhe air fﬁﬂ% %%ses fromt Y i

center to Bhe p&h y’-fﬂﬁ‘}? @ywrfacg of they h@neW@?Ml??cFéﬁucéhﬂﬁe
degree of ObStrlﬁgJ(EhéfbtiEEa suffidiient! aMohAVREE 41€ PREWPDAT 8heportion

of the planar 5 c{mity of, or along the inner surface of, the innermost
fin. 1In addition, since there is a weak air flow  in the
central area of the inner air flow passage, the hot air

10 in the room is not drawn into the air flow due to an

absence of an air flow in the central area. Thus, no
condensation is formed on the inner surface of the
innermost £fin.

The air flow damper can be easily realized by a

15 perforated damper which can be easily and inexpensively

made of a mesh or a perforated plate with a number or
holes.

If the perforated damper is in the form of a
paraboloid of revolution whose diameter gradually

20 decreases toward the downstream side of the air flow, orx

in the form of a cone whose diameter gradpally decreases
toward the downstream side of the air fldw; an air flow
component toward the inner wall surface of the innermost
fin can be easily and certainly produced.

25 I1f the perforated damper is provided, on the central
portion thereof, with a high impedance flow obstructing
‘portion and, on the surrounding portion of the high
impedance portlon, with a low meedance smooth flow
permltt;ng portion connected to the high impedance
portion, the flow restriction. effect, particularly at the'

central portion of the inner flow '‘passage, can be
enhanced..

30

The same is true when the perforated damper has a
perforation density distribution in which the perforation
35 density gradually increases from the center portion

toward the peripheral portion thereof to gradually reduce
the degree of obstruction to the air. flow.

e —— s o s ane e e




The pl anar mesh 22' can be replaced with a netal or pl astic plate 22"
whi ¢h i's provided with a | arge nunber of perforations punched
therein. In case of a plastic nol ded plate, the perforations can be
integrally fornmed 10 during nol di ng. Fi gure 5 shows anot her
enbodi nrent of a perforated danper 22A which is made of a nesh in the
formof a perfect paraboloid of revolution. The sane techni cal _
effects as those of the previous enbodi nents can be 15 expected fromthe
arrangenment shown in Fig. 5. The mesh 22A can be also replaced with
a plate 22A' having a | ar ge number of punched perforations.

Figure 7 shows anot her enbodi nent of an_a%& fl ow danpi ng neans

provi ded on the innernmost fin 18 of the 20° - vent 10 according to the
present invention: _In the enbodi ment shown in Fig. 7, the perforated
danper 22B is Iﬁn&h&(ﬂiziﬂnaﬂ1dmmp@rpggf%rated plate with punched
perforations phatbe phrfady a,CQ3e Whose ape OFREésed of ajgemmrittivesel v,
t he base portéog.of t he “caone “havt irg “25ter Phctﬁangesttﬁgammga}ﬁé% secur ed
to the inner STUFHEE ¥aghin theofinnbembBREEFRSLyL D, 18 at ihe LOP BT

t her eof . be simplﬁmibaignanggngent, a_vel 6crt §EofpBWe Aampert lami r
flowin the direction toward the ©n gragﬁr+a€§9§8aiwélyhproduced_innernnst

fin 18 is generated when the air is discharged 30 fromthe nmesh or
perforations of the cone in the downstream direction, simlar to the
above- nenti oned enbodi nent. This velocity conmponent of the air flow
causes an air flow along the inner surface 18a of the i nnernost fin

18. Consequently, there is sufficient air




35 flow in the vicinity of or along the inner surface 18a of, the

|nnernu>L 18- The perforated danper 22B incl udes the high
ortion 24 in the vicinity of the apex of the

cone a glm’ ﬂim nce portion 26 on_thg conical surface other

t han t portion 24, simlar to the above-nenti oned

enbodi nent s. Cbnsequently the 5 air flow at the central portion of the

fl ow passage - within the perforatedcdampgr 22B is obstructed or

decel erated, and the @ir QW._i 0

| h t.he j nner
surface 18a of, the mnerﬁ’osf’nfiengigl?g Dre"gn?ﬁéqeeﬁthﬁﬁqﬁt%tlﬁ‘ﬁ’t%
air flow at the thersial an)leasgopneoﬁ*nf1m¢&ndingqun§nn§zmost fin to As a

It, th lqw
Coni cal surf ace Taa T The r-F1eWIpaghall ' PR pnepidiel 490 egddl | ¢!

ner ai'r
passi ng t h? ough RHeyided W%”gf‘?ﬁ%‘#pé&ﬁ%ea%rww 2nds sedefine theredinr in

the 15 room R (flice ﬂas-.a‘arg@v mungrabiéﬂsﬁeyeﬁig Hayd df1tgh tder £low
center portion %{athe W .pas

er prov1 e o the upétream side of the innermost
blade to damp the air flow at the central portion of the
. flow passage. .

10 2. A condensation preventing vent structure
according to claim 1, wherein said air flow damper is
comprised of a perforated damper.

3. A condensation preventing vent structure
according to claim 2, wherein said perforated damper is

15 made of a mesh.

4. A condensation preventing vent structure
according to claim 2, wherein said perforated damper is
made of a perforated plate with a number of perforations.

5. A condensation preventing vent structure

20 according to any one of claims 2 to 4, wherein said
perforated damper is in the form of a paraboloid of
revolution whose diameter gradually decreases toward the
downstream side of the air flow.

6. A condensation preventing vent sﬁructure

25 according to any one of claims 2 to 4, wherein said
perforated damper is in the form of a cone whose diameter
gradually decreases toward the downstream side of the air
flow. D .

7. A condensation preventing vent structure

30 according to any one of claims 2 to 6, wherein said
perforated damper is provided, at the central portion
thereof, with a high impedance flow restricting portion,
and on the surrounding portien thereof, with a low
impedance smooth air flow permitting portion connected to

35 the f£low restricting portion.

8. A condensation preventing vent structure
according to any one of claims 2 to 7, wherein said

perforated damper has a perforation distribution in which-
the )

This Sheet Has Been R laced
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condensation occurs on the inner surface 18a of the i nnernost fin 18.
gur e 8 shows—a modification of the arrangenent 20 shown in Fig. 7. In

the arrang Fig. 8 arestricting plate 28 in the
form of a @ Nn“e m“mw cone is provided at the center portion, i.e.,
th XeOfLt éone 22B shown in Fig. 7. The restricting pl ate
28 closes or interrupts the flow passage only in 25 the vicinity of the
apex of the cone, i.e., only a limted area of the fl ow passage at
the center portion thereof. NevertH& ess, an air flow conponent

al ong the restricting plate 28 is produced on the downstream side

t hereof by the ai strean1geflected by the restricting_30 | ate 28 and
f1 owi ng tomardp?ﬂéoﬁﬁﬁthr SRPiryegradually increpsgfcfrey LhPoREMGPT g.

8. Consequentpyrtidr howaszdr the perlphethm peeELbni shapeodt toacted into

thus no - SE&Budiy, reduskcShe SRoRRE P naﬁ‘s&avf@t%%f HOCTHE g a5

i nnernmost fin. flow. The restricting plate 28 can be equal ly applied

to 5 any type gr shapg.fuefBheibf! pebvbieiRE" LBAR! SE UG
according to claim 1, wherein said air flow damper
comprises a restricting'plate provided at the center
portion of the flow passage defined within the innermost
blade.

10 10. A condensation preventing vent structure
comprising a plurality of concentric fins including an
innermost fin which is provided with open upper and lower
ends, air flow passages defined by and between the
adjacent fins, an inner air flow passage defined within

15 the innermost'fin, and an air flow damper provided in or
upstream the inner air flow passage defined within the
innermost fin to locally restrict the air flow at the
central portion of the inner flow passage.

11. A condensation preventing vent structure

20 according to claim 10, wherein said air flow damper is
made of a predetermined mesh shape whose perforation
density distribution is not uniform.

12. A condensation preventing vent sStructure
according to claim 10, wherein said air flow damper is

25 made of a perforated plate whose perforation density
distribution is not uniform.

\\
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- 10 - - (22, 22', 22", 22A, 22A, 22B). It is possible to

provide only the rpstr|ct|nq . plate 28 wi.thout the perforated Gegpparse®
in the fl ow o i nnernost fin. In this case, the 5
restricting plate s %%???E%A\ éﬂHLegirted at thejcenter portion of the

fl ow passage with gae Lnnerngst} fin by a nmounting armor rod (not
shown), etc. Th Q HARJIPI8 he perforated danper sinplifies the vent
structure, reducek t he nyf acturi ng cost and the nunber of

manuf acturing 1 processes thgreof. Mreover, the vents can be cheaply
mass- pr oduced. As.nentii oned above, in Fig. 1, when cold air is

I ntroduced into the vent structure through the neck 12 t hereof, the
cold air is radlalq% dlscharged frontthe 15 concentrical flow passages
17 (Fig. 2)5bet g the innernost fin
18. In addition to the air flows fromthe fl ow passages 17, the

air can be also discharged through the fl ow passage formed within the
nner st fin 18. Wthin thend |l iRARIALE idB1bbe sl RBCRTOSR! 11 18,
since the air flow a center portion thereof is obstructed or

decel er at ed SB§“FEBrF| BWﬁ}r;felrr Gencdtienegon 2Rt ROERePEEFLSBAYINg ai r
flow, the latter fFédaseSatbez tdraln dtmictmide ablal rof b@@vent condensation.
Consequent |}y, no separation of the air flow fromthe 25 i nner wal |
surface of the i nnernost fin takes place, that is, there is a
suff|0|ent amount of air fIBﬂ/%ﬂQﬂﬁYeQiiqﬁﬂl air conditioning system, an

air blowing outlet is provided in a wall or a ceiling of
a room in a building, or other structure, to discharge
air to thereby to carry out air-conditioning.

15 In particular, multiple-flow type vents, in

' which air is radially discharged from the entire
periphery thereof, have'peen widely used as vents
attached to the ceiling of a room, etc. 1In general, the
multiple-flow type vent (anemo type vent) is in the form

20 of a hollow and substantially frusto-conical vent frame
which is provided therein with a plurality of fins
arranged concentrically with the vent frame.

Figure 10 shows an example of a known vent 50

which is attached to an opening 100 formed in the

25 ceiling 101 and, through a neck 51, to a duct connecting
port 33, so that the vent faces downward. The vent 50 is
provided with a hollow and substantially truncated-cone-
shaped vent frame (casing) 55 in which a plurality of
concentric conical fins 57 are supported, so that air can

30 be discharged in the radial direction from the outlet.

However, the innermost (or central) conical

fin 57a is provided with a closed top end. Consequently,
there is no air flow within the innermost fin.
Therefore, when the air-conditioning air is radially

35 discharged from the air passages defined between the
adjacent conical fins 57, the hot air in the room, drawn
into the vicinity of the innermost fin 57a by the flow of



- - ' ]
“the vicinity of, the inner wall surface of the inneLngst
Moreover, since there is'a weak air flowalso in { ™

POERRSEI

N

Tl
565

surrounding * ™ pdbrtion at the downstream side of bk fisstiagher hpraedti.ntorpeged .....

Hence, condensation can be effectiveCkBiMEyented. |

It was
experinentally confirmed that there was no,k35 R i, FERT imeThufed...
by the flow danpilng ndagonggasation Preyeptifd Vg '“S‘gg‘%wr‘mﬂ‘dm‘“mw

LB??hgpﬂg?g¥ﬁﬁﬁ5@ﬂﬁﬁsreintaﬁ”ﬂ%aéﬁr?ﬁéttim.to define an air-f19w i .
' whi ch t hPAsRaSve @A et PetacPTey Led FERtopen ugBeRnabd | 3. ©
upper end (ilsieaadnds tbedefmnedthereimpq)eﬂlc@h@asﬁaqeneainﬁlng{xrraé,i: fin so as
o e Baae, P (AR A e e i e A
damp air flow at a central portion of the low B ge,
.wherein the air flow damper is provided at a central
portion- of the damper with a high impedance flow
restricting ?ortion. and on a surrounding portiop of
the damper with a low impedance smooth air flow
permitting portioh connected to the high impedance flow

. restricting portion.

2. A condensation preventing vent structure
according to claim 1, wherein said air flow damper is
comprised of a perforated damper. _

3. A condensation preventing vent structure
according to claim 2, wherein said perforated damper is
made of a mesh.

4. A condensation preventing vent structure
according to claim 2, wherein said perforated damper is
made of a perforated plate with a number of perforations.

5. A condensation preventing vent structure
according to any one of claims 2 to 4, wherein said
perforated damper is in the form of a paraboloid of .
revolution whose diameter gradually decreases toward the
downstream side of the air flow.

6. A condensation preventing vent structure
according to any one of claims 2 to 4, wherein said
perforated damper is in the form of a cone whose diameter
gradually decreases toward the downstream side of the air
flow. _

7. A condensation preventing vent structure
according to any one of claims 2 to 6, wherein said
perforated damper is provided, at the central portion
thefeof, with a high impedance flow restricting portion,
and on'the surrounding portien thereof, with a low
impedance smooth air flow permitting portion connected to

the flow restricting portion. o :
- 9P _ This is the replacement sheet
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contamnatlon of the celrlng Contrarytothls in the pr esent

I nvent J(mmﬁlmﬂ"’ﬂﬂ ittle separation of the air flow occurs the
ceilin ,mm,’ Al t hough the above di scussion has been
directed to " ah ar vent havi ng a plurality of concentrical fins, the
present invention is not limted theyeto. For exanple, t he

condensati on preventing vent structure of the present I nvention can
be_applied to a vent having therein a 15 single fin which can be

consi dered to be eqgi valgnéoﬁ&ensatmr; fﬁ‘ré\}mﬁ;&%skrefxﬂtns@ﬁel&%d above.
Mor eover, the shﬂg t he vent ot Ilmted%amrcle as in the

i1l ustrated endOEPHBRES, t%n‘i‘)“"éaﬁ’f‘%é’farﬁ/las‘t’i%?pez Sl rein sagq angul ar
shape. 20 perfaheteﬁedamper Nvedtd grerforeastidn mitsedibattib® in which
illustrated e i ments and can be nodified wthout departing from
t he scope of the invention clained in the cl ai nms. For

I nstance, the ai

| .
e A e e BbREbE O AARERS TP B at el S fimpodd BAE AL LhRLUROC"
provi ded aboveptheioppé&pward theeperdfphehali prertiost thererf eb@n at-a

oSt L1 on fur tNghagua1y SQNIBE SHD WIS AR o e he Lhe

draw ngs, as the airr Ow separation preventing effect can
be 30 ret ai htaw. As can be understood fromthe above

di scussi on, accor di RYnkRnlsRT e $RUvdEY | Wht Sdteectlgei Nner nost
finis provided with open upper . and |ower ends to deflgso% t herein an

inner air floiPFSS¥E4RT ARfd ClRdMily MhGFein said r4IPBEE on the
UIOSt ream si de gbmphe siedner Mesttricting plate prov:.ded at the center

port:.on of the flow passage def:.ned w1thJ.n said fin.

10. A condensation preventing vent structure
comprising a plurality of concentric fins including an
innermost fin which is provided with open upper and lower
ends, air flow passages defined by and between the
adjacent fins, an inner air flow passage defined within
the innermost fin, and an air flow damper provided in or
upstream the inner air flow passage defined within the
innermost fin to locally restrict the air flow at the
central portion of the inner flow passage. :

11. A condensation preventing vent structure
according to claim 10, wherein said air £low damper is
made of a predetermined mesh shape whose perforation
density distribution is not uniform.

12. A condensation preventing vent Structure
according fo claim 10, wherein said air flow damper is
made of a perforated plate whose perforation density

distribution is not uniform.
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fin to danp the air flow at the central portion of the inner air
fl ow passage, the velocity of the air flowin

12 - the central area of the inner flow passage is relatlvely
| ess than that of the air ftewin the vicinity of, or al ong the inner
surface of, the innernost fin. Therefore, no separation of the air
flowin the vicinity 5 of the inner surface of the innernost fin occurs,
t hat - - is, there is a sufficient amount of air fl-owin the - .
vicinity of, or along the inner surface of, the innernost fin. In
addition, since there is a weak air flowin the central area of the
inner air flow passage, the hot air 1q_ in the roomis not drawn into the
air flow due to an absence of an alr flowin the central area. Thus,
no ‘condensation is fornmed on the inner surface of the i nner nost

fin. ' The air flom1danpequgﬂﬁukggea5|ly realized by a 15
perforated danper which can be easiTy and I nexpensively made of a
mesh or apmfmaﬁﬁrﬂﬂevmﬂ1anwmm or

CONDENSATION PREVENTING VENT STRUCTURE

‘A condensation preventing vent structure has therein
at least one blade including an innermost vent (18) to
define a passage for a flow of air. The innermost fin
(18) is provided with cpen upper and lower ends to define
therein an inner air flow passage. BAn air flow damper
(22) is provided above or in the innermost f£in (18) to
restrict the air flow in the central portion of the flow
passage.

Fig. 1.



hol es. If the perforated danper is in the formof a
paraboL0|d of revolution whose dianeter gradually 20 decreases toward
t he’ downstream side af the air flow, ‘or in the formof a cone whose
di anet er gradually decreases - toward the downstream side of the air
flow, an air flow component toward the inner wall surface of the

i nner nost fin can be easily and ce{t inly produced. 25 | f
t he perforated danper is provided, on thg/ggntral' portion thereof,
with a high inpedance fl ow obstructing portion and, on the
surroundi,ng portion of the high i npedance portion, with a | ow

i npedance smooth flow pernittianbq 1 connected to the high

i npedance 30 portion, the flow restr'ct §}| ffect, particularly at the
central portion of the inner flow passage, can be - - enhanced. .

The same is true when the perforated dyR FLERW a perforation
density distribution in which the ‘perfora 35 density gradual ly

i ncreases fromthe center portion ﬂrd t he mgrlpheral portion

t hereof to gradually reduce the dggrjee of/jijructlon to the air

flow




- 13 - If the air flow danper is conprised of a restricting plate
provided at the center portion of the flow passage defined within the
i nnernost fin the air flow danper can be sinplified and easily and

i nexpensi vely produced. . -14- 1. -A condensation
preventing vent structure having therein at |east one fin to define an
air-flow passage, said fin being provided wth open upper and | ower
ends to define therein a flow passage, and/An air f1 ow danper provided
on an upstreamside of said fin to dam @ir flow at a central portion of
t he fl ow passage, F:.
19.3
AIR FLOW
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wherein the air flow danper is provided at a central portion of the
danper With a high inpedance fl ow restricting portion. and on a
surroundi ng portion of ~the danper with a | ow i npedance snmooth air flow
permtting portion connected to the high inpedance flow restricting
portion. 2. A condensation preventing vent structure

according to claim1, wherein said airgfrow danper is conprised of a
per forat ed danper. 3. A cond ation preventing vent structure
according to claim2, wherein said perforated danper is made of a nesh.
4. A condensation preventing vent San 5 according to claim 2,
wherei n said perforated danper |s Q a perforated plate with a
nunber of perforations. . A condensation preventing vent
structure according to any one of APREFIEW to 4, wherein said
perforated danper is in the formof a p ol oi d of revol uti on whose
di amet er gradual |y decreases toward the downskream si de of the air
flow. 6. A condensat Q@A(QQAV)e g venJ structure accordi ng
to any one of clains 2 to 4, wherei rforated danper is in the
formof a cone whose di amaéézr RLTR toward the '
downstream side of the air ‘ \ o) ondensati on
preventing vent structure acodlrWéo e of clains 2 to 6,
wherein said perforated darnper A g ' gentral portion

t hereof, with a high-inpedance f : '

Fig.6
AIR FLOW
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and on the surrounding portion thereof, with a | ow i npedance snoot h
air flew permtting portion connected to the flow restricting portion.
- 15 - 8. A condensation preventing vent structure according to any
one'of clainms 2 to 7, wherein said ‘perforated danper has a perforation
distribution in which the perforation density gradually increases fromthe
center portion toward the peripheral portion thereof to gradually reduce

t he degree of obstruction to the air flow 9. A condensation
preventing vent structure according to,claim1l, wherein said air flow
danper conprises a restricting plate é}étided at the center portion of the
fl ow passage defined within said fin.

Fi1g.7

. | . AIR FLOW N |
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Fig.8
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10. A condensation preventing vent structure conprising a plurality of
conpentrlc fins including an innernobst fin which is provided with open
upper, and | ower ends, air flow passages—def-ined-by—ane between the adjacent
fins, an inner air fIOM/passage defined within the innernost fin, and an
air fl ow danper provided in or upstreamthe inner air flow passage defi ned
within the innernost fin to locally resg%yct the air flow at the centra

portion of 'the inner flow passage. 4. A condensation preventing vent
structure according to claim 210, wherein said air flow danper is nade of a
predet er mi ned nesh shape whose perf S|ty distribution is not

uni form 12. A condensation pr ent structure according to

claim 10, wherein said air fIOM/danqﬁ nade of a perforated pl at e whose
perforation density distribution is BQR\

. AIR FLOW

Fig.10
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