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BLOWER AND FAN, BLOWﬁh AND FAN:SYSTEM, AND METHOD

FOR SUPPLYING WIND USING THE BLOWER AND FAN SYSTEM

FIELD OF THE INVENTION

The present invention relates to a blower and fan
applicable to technologies such as an air curtain which is
disposed at an opened entrance door and performs heat
insulation inside and outéide a building principally in case
of air conditioniné state as well as to a technology in a blower

and fan t6 which has been applied a propeller fan having

improved aerodynamics-ambient noise characteristics, so that

its blowoff wind velocity is very high, resulting in high air

capacity.

* BACKGROUND TECHNOLOGY

Such type of a conventional blower and fan as describec_i_
above is called by the trade name of "Air Curtain" wherein a
circular and axially long vane which is a transversal flow vane
called by the name of line flow fan is employed, and air is
delivered to a blowoff opening located at a position
perpendicular to its suction opening.

Fig. 39 is a cross-sectional view showing a condition of
mounting a fan viewed from the direction of its revolving Shaft
wherein a conventional trénsversal flow vane is used and which
has been disclosed in_ Japanese Patent Laid-Open No.
| 313603/1994 in which a fan main body 101 disposed on its indoor

side of an upper wall surface 105 in the upper part of an opened




entrance aOOr -106 of an accommodation unit is provided with
a suction opening 103 on the side opposite to that 10la on whiéh
has been disposed the fan main body 101 and a blowoff opening
104 of the iower surface thereof. Furthermore, a transversal
flow vane 113 for delivering air from the suction openirig 103
to the blowoff opening 104 and a driving motor 114 for
rotationally driving the transversal fiow vane are disposed
inside the fan main body 101, while a fan éasing 115 for
introducing a flow of air is disposed on the outer
circumferential part of the transversal flow vane 113.
Moreover, a plura]_.if:g of wind direction adjusting plates 116
for adjusting a winci direction of blowoff air are rotatably
supported af. the blowoff opening 104 with their upper end
séctions thereof as the fulcrums, respectively. In the above
described constitution, when the transversal flow vane 113 is

rotated in accordance with rotation of the driving motor 114,

air sucked through the suction opening 103 passes through the

.transversal flow vane 113, and delivered to the blowoff opening
104 in accordance with the fan casing 115, whereby an air

curtain flow is formed from the upper part to the lower part
of ﬁhe opened entrance door 106. In a condition for mounting
“the fan shown in Fig. 39, while there is a suctioﬁ space All0
between a ceiling su.;:‘face 107 and an upper surface 101b of the
fan main body being the surface opposite to the blowoff opening
104 of the fan main body 101, even when the upper surface 101b
of the fan main body is closely secured to the ceiling surface

107 to define no suction space Al110, the fan can be attached



without éfféqting_ 'adv_ersely blowing action, since no suction
opening 103 is blocked off.

In a tralnsversal flow vane, the suction opehing 103 is
symmetrically positiéned to the blowoff opening 104 in the fan
casiﬁg with respect to the revolving shaft, so that both of
a suction flow and a blowoff flow pass through the transversal
flow vane 113. 1In other words, when the transversal flow vane
is rotated by substantially 180°, the suction flow changes into
the blowoff flow, and hence, transversal flovi vane effects its
work by only about 1/2 the whole circumference thereof.
Accordingly, its fan efficiency is lower than that of a

propeller fan, and in this respect an overall size of the main

body 101 does not become so small, although a dimension of vane -

outside diameter of the transversal flow vane is smaller than
that of a propeller fan, since the former fan involves a fan
casing. The blowoff opeﬁing 104 in the fan casing has a small
width dimension, because of blowoff for the transversal flow
.vane, buf it has a longer contour in the axial direction thereof.
As a result, its blowoff flow comes to be the one having high
wind velocity, but low air capacity. Because of such flow of
wind, if anyone stands right below the blowoff opening, he (or
| she) feels uncomfortable, while if it is intended to obtain
a higher air capacity, resulting in a higher blowoff wind
velocity, so that its Wind velocity becomes high in even a floor
area. Thus, there arise uncomfortable situations such as
stirring-up of dust on the floor or blowing bounded wind upon

any person other than the one who stands right below the blowoff
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opening.

. As a fan which can solve the above described problems,
there is the one described in Japanese Patent Laid-Open No.
313603/1994 wherein a plurality of propeller fans are used,
and a plurality of supplying wind sections are disposed in
- parallel with eachother. Sincethe above described fa.n adopts
the propeller fans, it has characteristics of low ambient noise
and high fan efficiency, but its wind flow directions, i.e.,
its sucking and supplyingdirections are in the axial direction,
so that the wind flow directions of the fan in question differ
from that of a conventional transversal flow fan type the wind
flow directions of which are in perpendicular directions.

Fig. 40 is a side sectional view showing a product
structure of a conventional fan of propeller fan typé wherein
referenée numeral 35 designates an outer casing for a fan 101,
and 103 denotes a suction opening defined on the upper sect-io_n_
of the outer casing into which is formed a resin molded article
being a cylindrical bell-mouth 30 having a rounded upper end
section 34. Reference numeral 36 is a leg for mounting a motor
which secures a driving motor 1 a propeller fan 2 of which is
fixed to its revolving shaft by means of a fan fastening nut
42 in such 1;hat the driving motor is positioned in between the
above described bell-mouths 30. A plurality 6f.wind supply
sections each of which is composed of the driVinzj motor 1, the
propeller fan 2, and the bell-mouth 30 are placed in the outer
casing 35 in paréllel to each other. Reference numeral 104

denotes a blowoff opening defined in the lower section of the



outer casing 35 which has a constitution communicating with
the above described suction opening 103 wheérein a rounded lower
end section 34 is folded inwards, the exﬁremé end of the folded
section is joined to an end of its blowoff section of the
bell-mouth 30, so that a smooth air duct 31 is formed over the
whole inner wall of the outer césing 35.

Reference numeral 33 designates a guide which is disposed
at the center of the blowoff opening 104 of the outer casing
35, a guide section is formed into a substantially triaggular

configuration including the side of the suction opening as the
| apex and the side of the blowoff opening as the base, and
respective portions 34 of the guide are rounded to define
multilayer parallel nozzles 32 inside the blowoff opening 104.

In a conventional fan of propeller fan type, its wind flow
direction is in the axial direction wherein wind blows from
a upward directioh to a ciov}nward direction, so that it is
necessary for maintaining a suction space All0 betwe.en _the.
suction opening 103 and a ceiling surface 107 of a building,
and thus, the fan main body 101 cannot be closely mounted on
a certain surface. The fan main body 101 is mounted by means -
of a part of a bracket 102 for mounting the main bbdy on an
upper wall surface 105 of an entrance door. In these
circumstances, such fan cannot be mouh'ted_ clo_sely on the
surface of a ceiling, wall, or floor.

Figs. 41(a) and () are side views each showing a mounting
condition of a conventional fan of propeller fan type, and

particularly a condition where external wind blows wherein F ig.




41(a) shows a case where a fan main body 101 is arranged in such
that.a'.direction of blowoff wind is made to be subsi:antially
right down, in other words, a case where the revolving shaft
of the propeller fan is made to be vertical, while Fig. 41(b)
shows a case w}rhere the fan main body 101 is obiiquely inclined,
whereby a direction of blowoff wind is inclined towards a

direction butside the building, i.e., a side of the external
wind. In the mounting condition shown in Fig. 41(a), blowoff
lwind is forced by external wind towards t.he room side (left
side in the drawing), so that the external wind blows into the
room. On the other hand, in the mounting condition shown in
Fig. 41(b), since blowoff wind has been previously directed to

a side outside the room (right side in the drawing), a degree.

of wind which blows into the room is moderated. In such a
mounting conditio_n of the fan, however, it is required to
. incline a direction of the fan main body 101 by means of a
bracket 102 for mounting the main body, there is a case whe.re-
the fan main body 101 must be mounted again with a required
angle after' removal thereof in the event where external wind
blows. Besides, the mounting condition in the latter case is
visibly unstable.

Fig. 42 is a side view showing a mounting condition of
a conventional fan of propeller fan type, and showing
particularly a condition whe:e external wind is strong. In
the figure, although a fan main body 101 has been mounted in
an obliqueiy inclined manner, since force of external wind is

stronger than that of blowoff wind of the fan, the blowoff wind



is unlike tﬁat shownin Fig. 41(b), wind blows into a room (Left
side in the _drawir;g), so that external wind invades the room.
I.n case of a fan wherein a transversal flow vane is used
as shown in Fig. 39, there has been such a problem that a
sufficient draft amount cannot be assured, so that sealing
effect is not sufficient. There have been such problems that
this type of vane has a fan efficiency as low as around 30%,
and that particularly discordant noise called by the name of
“rotating sound™ as to which frequency is determined by the
number of revolution is remarkable. There have been also such
problems that a vane is the one called by the name of multiblade

fan composed of multiple small vanes (generally about twelve),

so that dust adheres easily on the vanes, besides a length of

'~ . each vane in the axial direction is long, and hence, it becomes

unbalance, resulting in remarkable vibration. Moreover,
operation for:attaching and detaching vanes is complicated,
so that cleaning haé been heretofore difficult. Furthermore,
-in case of using propeller fan, as shown in Figs. 40 through
42, it is necessary for assuring a space in between the suction
opening 103 and a building, there has been such a problem that
a place where a fan is to be employed is limited in the case
where such fan is used for an air curtain, because the fan cannot ‘
be closely mounted onto a ceiling.
On one hand, revolution components of blowoff flow being
a characteristic feature of propeller fan cannot completely
be removed, and its blowoff opening has a nozzle shape so that

a blowoff area is smaller than its suction area, resulting in



pressure loss, and thus, such a situation where a static
pressu're involved in a faxi is changed efficiently into blowoff
dynamic pressure has not yet been achieved. There has been
such a problem that wind velocity is hardly ensured, and
performance such as heat insulation as an air curtain cannot
be assured. While Japanese Patent Publication No. 35880/1994
has been known as a technique wherein air capacity and wind
velocity is assured by propeller fan, there have been suéh
problems that it is required to use a scroll cas ing for ensuring
its perforn'tance. and to incline the whole equipment so that its
structure becomes complicated, whereby a size thereof
increases, resulting in limitation of a place where such fan
is to be mounted or suppression of _its performance, and that
since its blowoff wind expands so that it cannot be used for
an air seal. ‘Inaddition, since a plurality of propeller fans
- are employed, - there has been such a problem that a number of

motors having the highest manufacturing cost in a propeller

fan must be employed.

SUMMARY OF THE INVENTION
Accordingly, the present invention has been made to solve
the above-mentioned problemé involved in the prior art. An
object of the present invention is to provide a highly reliable
blower and fan which can assﬁre a direction of blowoff wind
and a wind velocity, whefeby it can blow wind far away. Another
object of the invention is to provide a blower and fan by which

high air capacity and high wind velocity in a single direction



are achieved by a simple structure thereof. A still another
object of the invention is to obtain a system or a method which
is 'user friéxidly and by whiéh a supply wind flow such as a
high—powered air curtaincan be formed. Astill further.object
of the-invention is to provide a compact blower and fan without
deteriorating its performance. An yet further object of the
invention is to obtain a blower and fan wherein a propeller
fan having ﬁigh fan efficiency and excellent characteristic
features is applied, there is little limitation for mounting

the blower and fan, and by which straight air flow can be formed,

besides adjustment of a blowoff angle is easy in the resulting

blower and fan.

According to a first aspect of the present invention, a
blowér and fan comprises a propeller fan driven rotatively by
'a driving means to supply wind; an air duct forming means

disposed around the propeller fan to guide supply wind in the
axial direction, and at the same time to guide supply wind from
proximity of an end of the propeller fan in the outer
circumfereptial direction; a fan casing utilizing the air duct
forming means as a side wall and connected thereto, a blowoff
opening for blowing off the supply wind in the outer
circumferential direction being defined on the fan casing, a
-plane opposed to the .blowoff opening in the fan casing being
made to be sémicircuiar shape so as to maintain a distance froin
the propeller fan; a thin plate like air duct member contained
in the fan casing and a size of which is larger than an outside

diameter of a vane in the propeller fan, disposed in the axial
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direction of the propeller fan with a predetermined spacing
S0 as to oppose to the propeller fan, and defining a diffuser
air duct for guiding supply wind in thé outer circumferential
direction with respect to the side wall; and the supply wind
derived from the diffuser air duct being guided from proximity
of the outer circumference of the fan casing into a gap in
between the thin plate like air duct member and the other side
wall defined on the plane opposed to the side wall to blow off
the same through the blowoff opening. Thus, a compact blower
and fan having a simple structure, requirihg a small volume
for installation, and being capable of supplying high air
capacity with low noise and high efficiency can be obtained..

According to a second aspect of the present invention,
a blower and fan wherein a plurality of wind directing plates
are disposed in a blowoff opening in the breadth direction of
a fan casing to partition the blowoff opening in the breadth
direction thereby to- supply wind in a certain direction,
whereby a blower and fan exhibiting no significant difference
in a wind velocity in the blowoff opening dependent upon a
position in the blowoff opening, so that wind can be supplied
to a distant place may be obtained.

Athird aspect of the present invention relates to a blower
and fan wherein a plurality of wind .directing plates are

. disposed in a blowoff opening in the axial .direction of a fan

casing to parﬁifion the blowoff opening along the axial
direction, and these wind directing pPlates are made to be

rotatable in the axial directioxi, so that a wind direction can
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be easily chahged without'changing an angle for mounting a main

body, and hence it becomes easy to take countermeasures in case

of external wind.

 According to a fourth aspect of the present invention,’

a blower and fan comprises. a propeller fan driven rotatively
by a driving means to supply wind; an air duct forming means
for a fan casing disposed around the propeller fan to guide
air to the propeller fan, and at the same time to guide supply
wind from proximity of an outlet end of the prbpeller fan in
the outer circumferential direction; a blowoff opening in the
fan éasing arranged so as to blow off the supply wind along
the outer circumferential direction .in a certain direction
intersecting the revolving shaft of the propeller fan at

substantially right angles, an outer circumferential part of
the fan cas_in‘g_é:onnected to the side wall wherein a plane-

opposed to the blowoff opening is made to be semicircular shape

so as to cover the outer circumference of the propeller fan; .

a thin plate like air duct member contained in the outer

circumferential part of the fan casiné, disposed in the axial
direction of the propeller fan with a predetermined spacing
SO0 as to oppose to the propeller fan, and defining a diffuser
air duct for guiding supply wind in the outer circumferential
direction with i'espect to the side wall; a back draft passage
for guiding the supply wind from the diffuser air duct along
the outer circumference thereof towards a gap in between the
thin plate like air duct member and the éthe_r side wall defined

on the plane opposed to the side wall to blow off the same
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through the blowoff opening; and a plurality of wind directing
plat_es' being disposed in the blowoff opening to partition the
blowoff opening thereby to supply wind in a certain direction.
Thus, a blower and fan which has a simple structuré, and by
which a large amount of air can be supplied in a .certain
direction to a distant place is obtained.

According to a fifth aspect of the present invention, a
blower and fan comprises a propeller fan driven rotatively by
a drivirig means to supply wind; an air duct forming means
disposed around the propeller fan to guide supply wind in the
axial direction, and at the same time to guide supply wind from
proximity of an end of the propeller fan in the outer
circumferential direction; a fan casing utilizing the air duct
forming means as a side wall and connected thereto wherein the
outer circumferential surface exceﬁat for a blowoff opening is
allowed to be a semicircular shape, the blowoff opening for'
blowing off the supply wind in the outer circumferential
direction towards a certain .direction intersecting the
revolving shaft of said propeller fan at right angles being
defined thereon; a thin plate like air duct member contained _
in the fan césing, disposed in the axial direction of the
propeller fan with a predetermined spacing sé as to oppose to
the propeller fan, and defining a diffuser air duct fof guiding
supply wind in the outer circumferential directic;n with
respect to the side wall; and a dimension extending from a
blowoff end of the blowoff opening to a vane outside diameter

of the propeller fan being substantially equal to a dimension .
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defined between the semicircular outer cirdunifer__ential
surface of the fan casing and the \}ane outside diameter of the
propeller fan. Thus, a compact and user-friendly blower and
fan having a small dimension in a blowing-off direction of wind,
‘and no limitation as to mounting for the fan main body, even
if a direction of suction is reversed from that of blowoff is
obtained.

According to a sixth aspect of the presént invention, at
least a part of an air duct forming means or a fan casing is
integrally molded from a foamed polystyrene and the like, so
that a further integration of parts is possible, whereby a
blower and fan having good assembling features can be
constituted.

A seventh aspect o'f the present invention relates to a
blower and fan wherein since a sucking R section in an
integrally molded air duct forming means is shaped into an
earthenware mortar contour covering an outer circumferential-
section. of a propeller fan, .a deflection appears hardly in a
suction flow, so that the resulting blower and fan can suppress
generation of discordant noise such as rotating sounds.

According to an eighth aspect of the present invention,
a dimension in the breadth direction of a fan casing is made
to be 1.4 to 1.5 times larger than a vane outside diameter of
a propeller fan, and a contour of the fan casing is made to
be a substantially semicircular shape centering arocund the
revolving shaft of a fan in a blower and fan, whereby a wind

velocity of a flow from a blowoff opening in the breadﬁ_h_ .
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direction can be unifofmized, besides the .whole structure of
the blower and fan can be downsized.

According to a ninth aspect of the present invention,
since a dimension J.n its height direction of a fan qasing
containiné a blo;n’)ff opening as an end is made to be
substantially the same as that in its breadth direction of the
fan casing with respect to a vane outside diameter of a
propeller fan in a blower and fan, so that an external shape
of a box body becomes substantially square, and in addition,
wind directions in sucking and blowing off of air are angled,
whereby there is no limitation for mounting the blower and fap
to a ceiling, a wall surface and the like, so that a compact E
-and easily mountable fan can be obtained.

According to a tenth aspect of the preéent invention, a
second blowoff air duct and a closing damper for opening and
closing the same are disposed on a wall surface adjacent to
a blowoff opening of a fan casing or a wall surface defining.
the blowoff opening in a blower and fan, whereby a fan capable
of being applied to a plurality of applications wherein when
the fan is mounted to, for example, a rest room and utilized
as a cooler, wind blown off from the second blowoff air duct
may be used as a defogger for a mirrqr can be ‘obtained.

According to an eleventh aspect of the present invention,
since an endothermic-exothermic material 21 J.S disposed in én
outlet of a centrifugal diffuser air duct on a place where winci
of the highest wind velocity blows in a blower and fan, the

resulting fan has not only high heat exchange efficiency, but
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also high capacity of a heater is possible. As a result, an
air curtain with a heater having high heating capacity can be
constitufed, and such fan can also be effectively used as an
auxiliary heater in winter season..

' Accoz;ding to a twelfth aspect of the present invention,
since an endothermic-exothermic material is disposed in the
vicinity of a biowoff opening, a second blowoff air duct is
defined on a wall surface adjacent to the blowoff opening of
a fan casing, and a pért of the blowoff opening j._s closed in
the vicinity thereof in a blower and fan, warm air blown off
from the second blowoff air duc;:t of the resulting fan can be
effectively utilized for other applications such as a defogger
for a mirror. |

According to a thirteenth aspect of the present invention,
since backs opposed to blowoff openings of propeller fans are
closely in contact with each other, and these fans are connected
in a direction wherein the blowoff openings are aligned in a.
blower and fan, a blower and fan system which has a twice larger
dimension iri its axial direction of wind blown off from these
blowoff openings as well as a twice higher wind capacity thereby
to remarkably improve shut-off ability against external wind
can be obtained. |

According to a fourteenth aspect of the present invention,
a plurality of fans are disposed in parallel to each other in
such a manner that a suction opening of a propeller fan is
allowed to be adjacent to a blowoff opening of another propeller -

fan, whereby an air curtain flow is formed by supply wind flows
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derived from the plural fans in a blower and fan system. In
these éircumstances, when a width dimens_iog of fans are to be
matched with a frontage width of a building, the number of
driving motors to be used can be reduced in comparison with
that of a conventional product. Thus, a blower and fan system
a manufacturing cost thereof can be made to be inexpensive,
a volume for installing the same can be reduced, and which has
high sealing effect can be obtained.

According to a fifteenth aspect of the present invention,
a plurality of fans are connected in parallel to each other
in such a manner that a suction opening of a propeller fan is
alllowed tobe adjacent to a blowoff opening of another propéller
fan, two sets of the connected plural fans are prepared, a
suctioﬁ opening'of the propeller fan in a Set of the connected
plural fans are allowed to be closely in contact with a back
opposed to the suction opening of the propeller fan in another
set of the connected plural fans, and these two sets of the
connected plural fans are disposed in a direction wherein the
blowoff openings are aligned in a blower and fan system. As
a result, such a blower and fan system in'which a dimension
of wind blown off from the blowoff openings in the axial
c_lirection becomes twice larger, a wind cap'acity-i:here‘of
becomes also twice larger, and by which an ability with respect
to other influence such as external wind shut-off performance
in the case where external wind is particularly remarkable is

improved can be obtained.

According to a sixteenth aspect of the present invention,
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a method fdr supplying wind in a blower and fan system comprises
the stéps of supplying a draft derived from a suction opening
in the axial direction towards the outer circumferential
direction through a diffuser air duct from proximity of an end
of a propeller-fan by the propeller fan driven rotatively by
a driving means in the fan; blowing off supply wind of the
propeller fan from a blowoff opening defined on an end of a
fan casing of the fan containing the diffuser air duct; forming
one supply wind flow as a result of blowiﬁg off from a set of
a plurality of fans obtained by connecting the plura.l fans in
parallel to each other in such a manner that a suction opening
of a propeller fan is allowed to be adjac;ent to a blowoff opening
of another propeller fan; disposing another set of a plurality
of fans distant from the set of the plural fans with a certain
distance to prodﬁce a supply winci'flow in the direction other
than that_ blown off from the other set of the plural fans;
the set of the blural fans and the other set of the plural
fans being arranged in such that the supply wind flow blown
off from the set of the plural fans is sucked by the other set
of the plural fans to blow off the resulting wind, whereby a
further supply wind flow is produced; and the suction openings
.of the fans as well as draft directions of ﬁhe blowoff openings
being angled, respectively, thereby to produce a continuous
supply wind flow in a plurality of planes each having a
different angle. Thus ,. amethod for supplying wind in a blower
and fan system which is user friendly, and applicable for a

variety of applications such as provision of a closed space
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'by the use of an air curtain is obtained.

ACcording to a seventeenth aspeci: of th'e'present
invention, 'rotatable. wind directing plates are disposed in a
blowoff opening, angles of the wind directing plates are
chanéed to modify a direction of supply wind blown off in a
cer1_:ain direction in a method for supplying wind in a blower
aﬁd fan system, whereby such a method for supplying wind in
a blower and fan system which can be applied to a complicated
structure is obtained.

According to a eighteenth aspect of the présent invention,
a blower and fan comprises a propeller fan driven rotatively
by a driving means to supply wind ; an air duct forming means
disposed around the propeller fan to guide supply wind in the .
axigl direction, and at the same time to guide supply wind from
proximity of ‘an end of the propeller fan in the outer
circumferential direction; a fan casing utilizing the air duct
forming means as a side, blowing off the supply wind. in the'
- outer circumferential direction from one end thereof, a plane
of the other end opposed to the blowing off direction being
connected to the side wéll so as to maintain a distance from
the propeller.; fan and to define a closed space; a thin
plate like air duct member contained in the fan casing, disposed
in the axial direction of the propeller fan with a predetermined
spacing so as to oppose to the propeller fan, énd-defining a’
diffuser air duct for guiding supply wind in the outer
circumferential direction with respect to the side wall; a

blowoff opening, disposed in the breadth direction of the fan
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casing, for guidi-ng supply ﬁind derived from the diffuser air
duct into a gap in between the thin plate like air duct member
and the other side wall pfovided on the plane opposed to the
side wall from proximity of the outer circumference of the fan
casing to blow off-the same to the outside;' and a dimension
in the breadth direction of the air duct member being made to
be around the same as or smaller than a vane outside diameter
- of the propeller fan. 2as a résult, a highly reliable blower
and fan by which a direction and a wind velocity of blowing
off wind can be assured, whereby wind can be supplied to a
distant place is obtained. Besides, such a blower and fan can
be downsized without affecting adversely wind supply
performance.

According to a nineteenth aspect of the present i_nventian,
a blower and fan comprises a propeller fan driven rotatively
by a driving means to supply wind; an air duct forming means
disposed around the propeller fan to guide supply wind in the
axial direction, and at the same time to guide supply.wind from
proximity of an end of the propeller fan in the outer
circumferential direction; a fan casing utilizing the air duct
forming means as a side, blowing off the supply wind in the
outel;: circumferential direction from one end ther_eof , @ plane
of the other end opposed tb the blowing off direction being
connected to the éide wall so as to maintain a distance from
the propeller fan and to define a closed space; a thin plate
like air duct member contained in the fan casing, disposed in

the axial direction of the propeller fan with a predetermined
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spacing so as to oppose to the propeller fan, and defining a
diffuser air duct for guiding supply wind in the outer
circumferential direction with respect to the side wall; a
blowoff opening, disposed in the breadth direction of the fan
casing, for guiding supply wind derived from the diffuser air
- duct into a gap in between the thin plate like air duct member
and the other side wall provided on the plane opposed to the
side wall from prdximity of the outer circumference of the fan
casing to blow off the same to the outside; and a contour of
the air duct member being modified in a contour extending. from
the center of the propeller fan to a side of the blowoff opening
and a side of the closed space in such that an area on the closed
space side is smaller than that of the blowoff opening side,
thereby to hold down a dimension in the breadth direction.
Hence, a blower and a fan which can be downsized in a simple
structure, and in which a wind capacity and a wind ve'locity‘
- can be assured is obtained.

' According to a twentieth aspect of the present invention,
a blower and fan comprises a propeller fan driven rotatively
by a driving means to sﬁppl‘y wind; an air duct forming means
disposed around the propeller fan to guide supply wind in the
axial direction, and at the same time to guide supply wind from
proximity of an end of the propeller fan in the outer
circumferential direction; a fan casing utiliz ihg the air duct
forming means és a side wall and connected thereto, a blowoff
opening for blowing off the supply wind in the outer

circumferential direction being defined on one end of the fan _
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cas ing; a plane of the other end opposed to the b]_.owoff opening
in the fan casing being made to be seﬁiCiréular shape so as
to maintain a distance from the propeller fan; a thin plate
like air duct member contained‘ in the fan casing, disposed in
the axial di.rection of the propeller fan with a predetermined
spacing so as to oppose to the propeller fan, and défining a
diffuser air duct for guiding supply wind ih the outer

circumferential direction with respect to the side wall; the
supply wind derived from the diffuser air duct being guided
from proximity of the outer circumference of the fan casing
into a gap in between the thin plate like air duct member and

the other side wall defined on the plane opposed to the side

wall to blow off the same through the blowoff opening, and at

the same time, a size of the air duct member being in such that
when a hdriz_ontal center line passing through the center of
the propeller fan and intersecting the sidewall at right angles
as well as a vertical center line being parallel to the éide
wall are determined, an area on the side closer to the blowoff
‘opening defined by the horizontal center line as its boundary
is made larger than a size of the propeller fan, and an area
on thé.side more distant from the blowoff opening is obtained
by connecting three dots with a line wherein two dots are
selected on the horizontal center line, while one dot is
selected so as to be larger than an outside dimension of the
driving means in comparison with the resulting area. As a
result, a blower and fan can be downsized without affecting

remarkably wind supply performance.

-



22

According to a twenty-first aspect of the present
invention, a dimension of an air duct member in the breadth
direction is 0.7.to 1.05 times larger than a vane outside
diameter of a propeller fan and a size of a fan casing in the
breadth direction is 1.2 to 1.25 times larger than a vane
outside diametei: of a propeller fan in a blower and fan, whereby
a fan main body can be downsized while maintaining wind supply
pérformance. Moreover, it becomes possible to realize such
a product structure wherein much more fans each having a
constant product size can be incorporated to increase an amount
of supply wind. .

According to a twenty-second aspect of the present
invention, a position for mounting an air duct member ih the
axial direction is made allowable within an extension
extending from the center of a blowoff opening to a
predetermined-deviated position, so that thé air duct can be
mounted arbitrarily at any desirable position.

Accdrding to a twenty-third aspect of the present
invention, fans are arrénged in such that blowoff openings in
these fans.are'closely in contact with each other in a row in
a blower and fan system. Therefore, an air curtain flow having
high air sealing effect can be formed in any circumstances,
so that a method for employing a blower and fan which attains
a remarkable advantége for reducing energy is achieved.

According to a ﬁwenty-fourth aspect of the present
invention, a blower and fan wherein an air stream produced by

rotation of a propeller fan in a direction intersecting a
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revolving shaft center of the propeller fan at substantiaily
right éngles is adapted to blow off on a plane being
substantially parallel to a rotational pllane of the propeller
fan, comprises revolving components of the air stream blown
off due to rotation of the propeller fan being guided to the
side oppos ite to the rotational direction of the propeller fan
by an amount corresponding to the revolving components by means
of wind directing plates to correct the same. Thus, a
correction of revolving components associated with wind supply
by means of a propeller fan can be realized by a simple means
such as inclined wind directing plates, whereby applications
for a propeller fan having high efficiency and excellent
characteristics can be developed.

According to a twenty-fifth aspect of the present
invention, a blower and fan comprises further a propeller fan
rotated by a motor in a wind channel to produce an air stream
in the axial direction of the wind channel; a scroll.casing
connected to an outlet end of the wind channel, having a blowoff

opening in a direction intersecting the revolving shaft center

of the propeller fan at substantially right angles, and having

a substantially semicircular section in a direction

intersecting the revolving shaft center of the prbpeller fan

on the side of a counter-blowoff opening at substantially right
angles; a disk-shaped air duct member disposed'in the scroll
casing, and opposed to the prdpeller fan with a predetermined
spacing; and an inclined wind dij:ecting plate disposed in the

blowoff opening, and having an inclination with respect to a
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direction opposite to a rotational direction of the propeller
fan. _i‘hus, a blower and fan in which a propeller fan having
high fan effic.iency and exéellent characteristics is applied,
which has a little limitation for installatic'm, .and by which
a straight air flow can be produced is obtained. |

According to a twenty-sixth aspect of the present
invention, an inclination is set within a range of from 1 degree
to 5 degrees in the above described blower and fan, whereby
a blower and fan by which an air curtain having excellent
shielding function can be produced is obtained.

According to a twenty-seventh aspect of the present
invention, a plurality of the above described inclined wind
directing plates are attached to a nozzle frame which is
rotatably supportéd by a plane intersecting a rotational plane

of a propeller fan at substantially right angles in a blowoff

opening, on the nozzle frame are also disposed a plurality of

current plates interposed in the blowoff opening in the breadth
. direction, and a hemispherical supporting structure abutting
on the edge of the blowoff opening and supporting the nozzle
frame is disposed in amidway of the rotation supporting section
in a blower and fan, and thus, a blowoff angle can be easily

adjusted.

According to a twenty—eighth aspect of the present

invention, a part intersecting the revolving shaft center of

a propeller fan at right angles on the side of a counter-blowoff

outlet of the above described scroll casing is constituted into

an R concave form in a blower and fan, whereby air capacity

P o
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can be increased.
Abcording to a twenty-ninth aspect of the present
invention, a blower and fan system comprises a row of fans being

constituted by aligning a plurality of the fans as described

in any of the twenty-fifth through twenty-eighth aspects. in

arow,andpartitionmembersbéingdisposaiinbetweenadjacent
fans. Thus, a blower and fan system suitable for forming an
air curtain and can provide a high air capacity is achieved.

According to a thirtieth aspect of the present invention,

as described in the twenty-ninth manner of practice wherein

a protective member capable of ventilation to be disposed on

a suction side of a row of fans is supported by the above
described partition members, whereby an aesthetic design can

be simply attained.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be explained in more detail

in conjunction with appended drawings, wherein:
Fig. 1 is a side sectional view showing a blower and fan
according to a first embodiment of the present invention;

Fig. 2 is a front view showing the blower and fan according

to the first embodiment of the present invention in a state

where a decprative grille has been removed therefrom;
Fig. 3 is a side'sectipnal-view showing a blower and fan
aécording to a second embodiment of the present invention;
Fig. 4 is a side sectional view showing the blower and

fan according to the second embodiment of the present
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invention;

Fig. 5 is a side sectional view for éxplaining assembly
of the blower and fan according to the second embodiment of
the present invention;

'Fig. 6 is an explanatory view for mounting a blower and
fan according to a third embodiment of the pfesent invention;

Fig. 7 is an explanatory view for mounting the blower and
fan acéording to the third énibodiment of the present invention;

Fig. 8 is an explanatory view for mounting the blower and
fan according to the third embodiment of the present invention;

Fig. 9 is a front view showing the blower and fan according
i:o a fourth embodiment of the present invention in a state where
a decorative grille has been removed therefrom;

Fig. 10 is a botﬁom view_showing the blower and fan
according to the fourth embodiment of the present invention;

Fig. 11 is an explanatory view for mounting a blower and
fan according to a fifth embodiment of the present invention;

Fig. 12 is an explanatory view for mounting the blower
and fah according to the fifth embodiment of the present
invention;

Fig. 13 is a bbttom View showing the blower and fan
according to the fifth embodiment of the present invention;

Fig. 14 j.s an explanatory view showing the blower and fan
according to the fifth embodiment of the preseht invention;

Fig. 15 is a side se_ctionél view showing a blower and fan
according to a sixth embodiment of the preéent invention;

Fig. 16 is a front view showing the blower and fan



27

acéording to the sixth embodiment of the present invention in

a state where a decorative grille has been removed therefrom;

Fig. 17 is a side sectiona;L view showing the blower and
fan according to the sixth embodiment of the present invention;

Fig. 18 is a front view showing the blower and fan
according to the sixth embodiment of the present in#ention in
a state where a decorative grille has been removed therefrom;

Fig. 19 is a front view showing a state of a blower and
fan from which have been extracted an intérnally driving motor
and a first air duct member shown in Fig. 16;

Figs. 20@), .®), and (c) are wind velocity distribution
diagrams of supply wind derived from the sixth embodiment of

the present invention wherein Fig. 20(a) shows a wind velocity

distribution diagram according to the present invention, Fig. -

20(p) shows a. diagram according to a conventional fan of

propeller fan type, and Fig. 20(c) shows a diagram according

to a conventional fan of transversal flow vane type,
respectively; -

| Fig. 21 is a front view shé_wing a blow_er and fan according
to a seventh embodiment of the present invention in a state
where a decorative grille has been removed therefrom;

Fig. 22 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a state where a dééorative grille has been removed therefrom;

Fig. 23 is a front view showing the blower and fan
according-to the seventh embodiment of fhe present invention

in a state where a decorative grille has been removed therefrom;
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Fig. 24 is a front view showing the blower and fan
according to the seventh embodiment of the éresent'invention
ina sté.te where adecorative grille has been removed therefrom;

Fig. 25 is a front view showing the blower and fan
according to the seventh embodiment of the present invention
in a state where adecorative grille has been removed therefrom;

Fig. 26 is a front view showing the blower and fan I
according to the seventh embodiment of the present invention
in a state where a decorative grille has been removed therefrom ;

Fig. 27 is a side sectional view showing a blower and fan
according to an eighth embodiment of the present invention;

Fig. 28 ié a side sectional Qiew showing the blower and
fan according to the eighth embodiment of the present
invention;

Fig. 29 is a side sectional view showing a blower and fan
according to the eighth embodiment of the present invention;_

Fig. 30 is a side sectional view showing a blower and fan
according to the eighth embodiment of the present invention;

Fig. 31 is a front view showing a blower and fan according
to a ninth embodiment of the present invention}

Fig. 32 is a vertical sectional view showing a blower and
fan according to the ninth embodiment of the present invention;

Fig. 33 is a front view showing a blower and fan acéording
to a tenth embodiment of the present invention;

Fig. 34 is apartially cutaway bottom view showing a blowér

and fan according to the tenth embodiment of the present

invention;
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Fig. 35 is an enlarged sectional view showing the blower
and fan according to the tenth embodiment of the present
invention; .

Fig. 36 is a front ‘}iew showing a nozzle frame of the blower
and fan according to the tenth embodiment of the present
invention;

Fig. 37 is a front view showing the nozzle frame of the
blower and fan according to the tenth embodiment of the present
invention;

Fig. 38 is a sectional view showing a holding portion of
a protection member in the blower and fan according to the tenth
embodiment of the presenﬁ invention;

Fig. 39 is a side sectional view showing a conventional

blower and fan;

Fig. 40 is a side sectional view showing a conventional

blower and fan;

Fig. 41 is an explanatory view for mounting a conventional

blower and fan; and

Fig. 42 is an explanatory view for mounting a conventional

blowér and fan. '

BEST MODE FOR EMBODYING THE INVENTION
First Embodiment:
Fig. 1l is asidesectional view showing a prgduct .struc'ture
of a blower and fan according to the present invention, and
Fig. 2 is a front view showing a state where a decorative grille

has been removed therefrom wherein reference numeral 2
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designates a propeller fan driven rotationally by a driirinq
motor 1 to effect blowing-off operation, f:efere,nce numeral 5
denotes a bell-mouth casing for introducing air into the
propeller fan 2, reference numeral 4 denotes a second air duct
member connected to an outlet end of the bel]_.—mouth casing and
for separating a suction side from a blowoff side, reference
numeral 16 denotes a fan casing having a blowoff opening 104
in a direction intersecting perpendicularly the revolving
shaft of the propeller fan 2 and the external shape of a section
intersecting perpendicularly the revolving shaft being
substantially a semicircular contour, reference numeral 3
denotes a d.isk-.-shaped first air duct member disposed in the
fan casing 16 in such a manner that it is opposed to the
propeller fan 2 with a predetermined spacing and functicning
as a draft guide with a larger dimension than an outside
diameter of the propeller fan, reference numeral 15 denotes
a fanmain body, reference numeral 103 denotes a suction <l>pening.
a side of which is opened and the resulting opening corresponds
thereto, reference numeral 15a denotes a back of the main body
opposite to f.he suction opening, reference numeral 11 denotes
a motor mountincj plate for securing the driving motor 1 and
the first air duct member 3 at a substantially central portion
of the back 15a of the main body, reference numeral 22 denotes
a fan holding nut for holding detachably the pi’:opeller fan 2

around the réevolving shaft la of the driving motor 1, reference

numeral 9 denotes diffuser air duct defined between the second -

air duct member 4 and the disk-shaped first air duct member
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3 which is configured larger than a dimension of the outside
diameter of the propellei: fan 2 and mounted in substantially
paraliel thereto, and reference numeral 10 denotes a back space
of a centrifugal diffuser air duct, respectively.

A fan casing 16 having a larger dimension than that of
the first air duct member 3 is mounted on the outer
circumference thereof in a semicircular configuration
centering around the revolving shaft la, while the blowoff
opening 104 of the fan is disposed on the side of the main body
| positioned opposite thereto. The whole of the fan_ casing is
formed integrally into the main body 15 with the bell-mouth
casing 5 being a draft guide of the propeller fan 2, the second
air duct member 4 and the back 15a of the main body which
constitute a side wall, the fan caéing 16, and the suction
opening 104. The fan casing iﬁcludes further the decorative

grille 14 to constitutes the main body 15. The decorative

gi:ille 14 is detachably attached to the suction opening 103

of the fan, while a plurality of vertically wind directing
plates (current plates) 17 are attached to the blowoff opening
104 of the fan in a width direction of a scroll casing so as
to partition its blowoff air duct along the width direction.
Air sucked by the propeller fan 2 through the decorative
grille 14 and the fan suction opening 103 receives a force in
the axial direction as well as the diametrical direction by
means of rotation of the propeller fan. Furthermore,
according to the present propeller fan, velocity energy of a

flow from the axial direction to the diametrical direction can
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be converted into static pressure by means of the bell-mouth

casing 5, the second air duct member 4, and the first air duct -

member 3 without discarding uselessly the velocity energy of
flow. 1In other words, according to the present propeller fan,
a flow can be changed at 90° to elevate a pressure (static
pressure) as compared with draft along the axial direction in
a flow derived from a conventional propeller fan by means of
the centrifugal air duct 9 wherein a flow in the axial direction
is cohverted into the one in the diametrical direction in a
blowoff space towards an outer circumferent.ial direction
extending from the bell-mouth casing to the first air duct
member while maintaining characteristic features of high air
capacity, low noise, and high efficiency involved in the
propeiler fan. More specifically, an amount of velocity

energy which has been discarded uselessly in a conventional

propeller fan is converted by the centrifugal diffuser air duct

irito static pressure, whereby characteristic property of the
present propeller fan is elevated.

Air a flow direction of which has been changed from the
centrifﬁgal diffuser air duct 9 to the diametrical direction
is guided to right and left sides of the fan main body 15, and
blown off from the blobef-opening 104 of the fan in the under
side of Fig. 2 as it stands. Namely, _air is blown off with
high air capacity of the propeller fan towards the lower
direction as well as high wind velocity due to a pressure
converted by the centrifugal diffuser air duct, whereby the

air can be blown off to a distant place. 1In addition to the

et

e —r———
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above, wind supply towards the upper side collides with the
fan caSing ;6 + SO that the flow changes its direétion by about;
180° to a side of the back space 10 of the centrifugal diffuser
air ducﬁ defined between the back 15a of the main body and the
first air duct member 3, i.e., onto the outer circumferential
section. of the first air duct member 3, and the air is suﬁplied
from the blowoff opening 104 through the centrifugal diffuser
air duct back space 10. Furthermore, as shown in Fig. 2, wind
supply towards a side direction collides also with the
semicircular fan casing and a side wal; of the main body 15,
whereby the air flow changes its direction towards a side of
the centrifugal diffuser air duct back.space 10 defined between
the main body back 15a and the first air duct member 3, in other
words, the direction of air flow is changed at the outer
circumference of the first air duct member 3, the air flow the
. direction of which has been thus changed is collected in the
blowoff opening 104 which is opened extending over the whole.
lower part of the main body 15, so that the resulting air flow
blows off in a constant direction with high air capacity and
high wind velocity. More specifically, air sucked from the
front of the decorative grille 14 changes its flow direction
by 90°, and further air flowmoving in the diametrical direction
towards four surfaces of sides of a box~type main body is
collected by means of the scroll casing 16 onone of the surfaces
in sides of i:he box-type main body to blow off the same.
In a conventional scroll type casing wherein it is adapted

in such that a volute tongue exists, and a vortex is expanded
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towards a blowoff openihg, whereby wind is made to flow smoothly,
eveﬁ if air capacity can be assured and noise can be reduced,
it is difficult to delivery wind to a distant place, because
diffused wind blew off from the expanded blowoff opening
exhibits different wind velocity dependent upon a position of
blowoff opening. On one hand, in a fan as in the present
invention, a spacing wherein air is supplied in the axial
direction from the centrifugal diffuser air duct defined
between the semicircular fan casing and the first air duct
member 3 to the centrifugal diffuser air duct back space 10,
in other words, a spacing defi.ned between the fan casing and
the first air duct member 3 is the samé in the upper half area,
and further a spacing defined between a side wall of the main
body and the first air duct member 3 is more broadened with
much more invasion into the lower half area, so that blowoff
wind in the propeller fan is concentrated downwards. As a
result, wind is blown off while remaining air capacity and wind
velocity as they are by such an arrangement that wind flow is
concentrated in a constant direction without diffusing the
wind fldw after departing the same from the fan, so that it
becomes possible to supply wind of a high air capacity to a
distant place. Moreover, since the casing back space 27 is
defined between the fan casing 16 and the main bddy 15,
electrical parts such as capacitors and wiring componeni:s can
be contained in the resulting casing back space.

Besides, since propeller fan is a kind of centrifugal fan

so that its vane configuration is simple as compared with that

[
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of other tirpes of fan such as tra_h_sversal flow fan, resulting
in _light weight, and no compiicated fan casing is required.
Thus, such simple structure bi‘ings. about low vane load so that
.high-'speed rotation becomes possible, whereby high air
capacity can be obtained even if such fan comes to be
constituted in a compact size. For instance, in comparison
with ai line flow fan of high air capacity, two times higher
rotational speed can be achieved with respect to the same air
capacity in propeller fan, and accordingly, much more
downsizing is possible.

In Fig. 2, four horizontally wind 'directing plates 17 are
disposed in such that a blowoff air duct is partitioned from
side to side in its width direction, in other words, along a
horizontal direction in the drawing. In order to carry the
wind blown off from the .blowoff opening 104 to a distant place,
it is necessary for straightening the wind blown out from the
.blowoff opening 104, directing unidirectionally a blowoff
direction of the wind, and further uniformizing blowoff wind
velocity. Namely, if the wind blown off from the blowoff
opening 104 has not yet been uniformized, they interfere with
each other, so that such wind does not rea_ch a distant place.
In a prototype fan according to the preseﬁt invention having
¢ 210 vane outer diameter, (1300 main body profile, and 300 x
75 mm blowoff opening dimension, when the wind di.fecting plates
17 are disposed in the case where a propeller fan is rotatively
driven at 2200 r/m rotational frequency, an advanta(ge of about

30% elevated wind velocity was obtained. Although the above
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described fan has been-constituted in such that the propeller
fan is'disposed at a substantially central part of the main
body profile, the fan casing 16 is disposed in the form wherein
it is in contact with the main body, and further the first ai:f
duct meﬁber 3 is made of circular thin sheet-like material in
Fig. 2 and which has a dimension larger than an outside diameter
of the fan for forming the diffuser, while it is smaller than
a diameter of the fan casing to hold a spacing for assufing
a draft path in the axial direction, a lower half area of the
‘air duct member 3 may be formed from a rectangular thin
sheet-like material. In this case, however, an outside
diameter of the propeller fan must be made larger as much as
possible in comparison with a dimension of the main body, i.e.,
an outside diameter of the semicircular fan césing, if it is
not -arranged .accordingly, insufficienpﬁy;nd velocity is
obtained. In an example of the above described prototype fan_, _
‘no wind velocity was obtained in case of ¢ 180 vane outside
diameter of the fan. This is because a pressure decreases in
the main body, since an air duct from the fan tolthe blowoff
opening becomes too loné. -Accordingly, it is desired to keep
a fan diameter larger with respect to the main body so as to
blow off wind while maintaining a high pressure. In other
words, it is desired that a dimension of the main body is the
one which assures to give the minimum diffusér air duct and

passageway in the axial direction to a fan diameter.

Second Embodiment:
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Figs. 3, 4, and 5 are side views each showing another
product structure of a blower and fan acéording to the present
invention wherein the same components as those in Figs. 1 and
2 are designated by the same reference numerals as thosle in
Figs. 1 and 2, respectively. A unitary fan casing 19 is
obtained by molding integraily the bell-mouth casing 5 and the
second air duct member 4 in the constitution of Fig. 1 by the
use of a heat insulating light-weight material such as foémed
polystyrene. Furthermore, a unitary fan casing 20 is obtained
by molding integrally the beil-mouth casing 5 and the second
air duct member 4 in the constitution of Fig. 1 as well as a
fan casing 16 by _the use of a heat insulating light-weight_
material such as foamed polystyrene. Ina blov}off opening 104,
there are a total of two anteropostériorly wind directing
plates 18 other than a wind directing plate 17, i.e., one of
which is disposed on the side of a centrifugal diffuser air
duct 9 and the other is disposed on the side of a centrifugai
diffuser air duct back space 10 to partition the blowoff air
duct 104 in the axial direction. These-anteroposteriorly wind
directing plates 18 are rotatable in the axial direction,
namely, wind directs vertically in Fig. 3, so that blowoff wind
towards perpendicular direction with respect to the axial
direction, i.e., the wind directs right down in the drawing.
Ianig. 4, the anteroposteriorly wind directihg plates are
inclined with respect to the side of a main body back 1l53a, so
that the blowoff wind does not direct right down, but inclines

slightly towards the side of the main body back 15a which
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indicates a condition for mounting a fan in the case where
external 'ﬁind blows. Since a unitary fan casing is integrally |
molded from a heat insulating light-weight material such as
foamed polystyrene, integration and weight saving of parts can
be realized simultaneously. In the case where a casing of the
main body 5 has been manufactured from sheet steel, when a
unitary fan casing is arranged so as to be closely contact the
same with an inside surface of the main body, a strength of
the main body can be improved. Accordingly, it becomes
possible to.obtain a thinner main body. In the above described
case, rotation of the anteroposteriorly wind directing plate .
18 can be manually made easily by a user around a fulcrum 18a
of the antercoposteriorly wind directing plate as the point of
support.

A sucking R section of the unitary fan casing 19 shown
in Fig. 3 is an earthenware mortar-shaped area covering the
~ outer circumferential part of the propeller fan, and hence all'
of a sucking section 19a, a blowoff section 19b, and an
intermediate section of them have a circular contour,
respeétively. In the shape of the bell-mouth 5 shown in Fig.
1, air sucked from the suction opening 103 takes a circular
shape in an area of the bell-mouth 5 although'the original shape.
is square, since the opening surface of the main body 15 is
scjua_re.. In the éircumstancés, since a profile of the suction
flow changes from square to circle, deflection appears in the
flow, so that discordant noise called by the name of rotating

sounds wherein frequency is determined by number of revolution
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as in the case of a trénéversal flow fan generates easily due |
to a further reason where the propeller fan 2 rotates at
high-speed. On the contrary, in the unitary fan casing 19,
since the sucking R section is formed into an earthenware
niortar-—shape covering the outer circumferential part of the
propeller fan, deflection appears hardly in the suction flow,
so that rotating sounds generate hardly .also.

In Figs. 1 and 2, a size of the fan casing in the width
direction is made 1.4 to 1.5 times larger than an outside
diameter of the propeller fan, and the fan casing is formed
into a substantially semicircular shape centering around the
revolving shaft of the fan. In a blower and fan wherein a
conventional propeller fan is employed, a width W of a scroll
casing is about two times larger than an outside diameter of
a propeller fan as disclosed in Japanese Patent Publication .
No. 35880/1994. 1In the case where the écroll casing is made
to be a spiral type as in a sirocco fan, when vanes are rotated-
in clockwise direction viewed from its air sucking side, a wind
velocity of blowoff wind along the width direction of the
blowoff opening 104 is faster on the right side, while slower
on the left side. In order to smoothing a flow with respect
to a vane outside diameter, a magnitude of scrolling is
remarkable, for example, in case of standard scrolling scale
of enlargement, if the vane outside diameter is ® 180, its
scroll outline comes to be (J300, so that the scroll outline
becomes 1.66 times larger than the vane outside diameter. In

case of employing such flow as an air curtain, it is required
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to uniformize biowoff wihd velocity of a flow in a constant
direction as mentioned above. In this respect, although an
air capacity capable of processing somewhat decreases at the
- same rotational frequency, a constitution of the present
invention is suct; that a fan casing is arrénged to be
concentric~shaped with respect to vanes so as to make the fan
casing 1.4 to 1.5 times larger than a vane outside diameter.
By such arrangement, it is possible to be around ¢210 vane
outside diameter with respect to (0300 main body outline
including the fan casing. Moreover, wind velocity in the width
direction derived from the blowoff opening 104 can be
uniformized. The reason why a fan casing is made to be 1.4
to 1.5 times larger than a vane outside diameter is based on
such fact that 1.15 to 1.2 times larger first air duct member
3 than the vane outside diameter is optimum with taking a air
duct defined on its outer circumferential part and extending.
from the centrifugal diffuser air duct 9 to the centrifugal
diffuser air duct back space 10 into consideration. Fig. 5
is an explanatory view showing disassembled parts of a blower
and fan containing a unitary fan casing wherein a front part
to which has been attached a grille 14 may be disassembled
successively from a main body 15 in order, while the reai'most
part may be easily mounted to the main body and success ively
assembled further parts in order. Fig. 5 shows product
structures of blower and fans shown in Figs. 3 and 4 as well
-as a case wherein the parts are assembled. First, a motor

mounting plate 11 is fixed at a substantially central part of
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a main body back 15a of a box type main body 15 a side of which
is opened by means of spot welding, threaded fixétion or the
like. Then, ai driving motor 1 is secured to the motor mount_ing
plate 11 by motor fixing screws 23. In this occasion, a first
air duct member 3 is also screwed together wiﬁh the motor
mounting plate 11. A unitary casing 20 is inserted into a fan
suction opening 103. In the present case, the unitary fan |
casing 20 is obtained by molding integrally three parts of a
bell-mouth casing 20a, a second air duct member 20b, and a fan
casing member 20c by the use of foamed polystyrene and tfle like.
Although the present explanation has been made with respect
to the unitary fan casing 20, a unitary fan casing 19 is arranged
in such that a fan casing 16 made from thin steel or the like
was secured to the main body 15 before inserting the fan casing
13. In case of inserting the unitary fan casing 19, the main
body 15 has been provided with, for example, a stopper or the
like so as to hold a predetermined spacihg between an end.
portion 19b on the blowoff side and the first air duct member
3. Through the fan suction opening 103, a propeller fan 2 is
fixed to the revolving 'shaft la of the driving motor 1 by a
vane fixing’mit 22. Finally, a decorative grille is attached
to an opened section of the main body.

In case of conducting mainténance such as removal of dust
adhered to the propeller fan 2 of the blower and fan, first,
the decorative grille attached to the suction opening 103 of
the main body 15 is removed, then, the vane fixing nut 22 is

removed, and finally, the propeller fan 2 is removed from the




revolving shaft la of the driving motor 1. As described abovg,
in the constitution according to the present invention, it is
poSsible to easily clean blower and fan under a mounting -

condition of the product. Moreover, dust adheres hardly to

propeller fan as compared with transversal flow fan being

multiblade fan, besides adhesionof dust is uniformon the front

surface of a vane. As a result, there is not nonuniformity
in amount of dust adhered in its axial direction unlike the
case where transversal flow fan is employed, so that

maintenance therefor is easy. In the case where the blower

and fan is mounted to a building, as in the case of maintenance,

first, the_ decorative grille 14 is removed, then, the propeller
fan 2 is removed, under this condition, wall mounting members
such as wood screws are inserted into mounting-holes each of
which does not.adversely affect a condition of the blower and

fan disposed on the first air duct member 3, and the blower

and fan main body may be secured to a wall surface by utilizing

openings for securing main body defined on the main body back
15a which correspond opposingly to the mounting holes.
Alternatively, holes for securing main body through which
ceiling mounting members such as wood screws can be fixed have
been defined on a place where the bell-mouth casing 5 on a side
15b of the main body is not disposed, and a blower and fan may
be directly secured to the ceiling surface 107 in a_state where
the dec'qrative grille 14 has been removed. As described above,
according to the present invention, a blower and fan main b.ody

can be directly secured to a wall surface or a ceiling surface

-or mmy-
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in a simple and positive manner, so that metal fittings and
the like for mounting main body becomes unnecessary, whereby
it is possible to mount a blower and fan main body in a

- inexpensive and light-weight manner.

Third Embodiment:

Fig. 6 is a side view showing a state wherein a plurality
of blower and fans are disposed and mounted at dlistant positions
in a room, respectively. The right side in the figure shows
a usual mounting state for functioning blower and fans as an
air curtain wherein a plurality of the blower and fans are
arranged continuously in parallel to each other in which
reference nﬁmeréi 101 designates a fan main body, reference
numeral 103. denotes a suction opening, reference numeral 104
denotes a blowoff opening, reference numeral 105 denotes an
upper wall surface of entrance door, reference numeral 106
denotes an opened entrance door, reference numeral 107 denotes
aceiling, reference numeral 108 denotes a flbo_r, aﬁd reference
numeral 109 denotes a wall surface with no opening,
respectively. In this arrangement, a direction of blowing
wind is such that air is sucked from the suction opening 103
of a fan disposed in the lower part of the drawing, and the
air thus sucked is supplied from the blowoff opening 104, more
specifically, air is sucked by the fan disposed in the left
lower part of the drawing, and a difectiop of the air to be
supplied is changed into the one which is perpendicular to the

direction of sucked air in this fan. The air thus supplied
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is used as sﬁctioﬁ wind for another fan mounted on the ceiling
107. Blowoff wind from the fan on the ceiling is supplied to
the fan for an air curtain disposed on the entrance door 106
as interior circulating wind. A mounting manner of the fan
for an air curtain is such that a main bodj side a 101a opposite
to the suction opening 103 of the fan main body 101 is disposed
so as to face the same to the upper wall surface 105 of the
entrance door, and the fan main body 101 may be mounted closely
to the ceiling 107, because a side facing to the ceiling 107
of the building is a main body side b 101b opposite to the
blowoff opening 104 of the fan main body 10l1. In the same
figure, the fan on the left upper part is generally mounted
for feeding air (circulator), and a situation where air in a
ceiling part of a room is blown off from the left side to the
right side is illustrated. 1In this case, the side of the
suction opening 103 is free, the main body.side bl01b is 'face;l_
to the wall side 109 of the buildiﬁg, and the main body side
al0la is faced to the ceiling 107 of the building, so that the.
fan main body 101 can be closely mounted to both the wall surface
109 and the ceiling 107. In addition, since a dimension of
vertical direction of a fan is determined by a dimension of
a vane of its propeller fan albng the axial direction, the fan
in this embodiment may be constituted in a thin profile, whereby
a dimension protruded _frém the ceiling can be sluppresse'd, so
that the resulting fan comes to be in .a state where it fits
suitably to the ceiling. In the same figure, a fan mounted

usually as a circulator is illustrated in the left lower part
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wherein the méin body side b 101b is faced to the floor 108
of the building, and the main body side a 10la is faced to the
| wall 109 of the building, and thus, the fan main body 101 can
be closely mounted to bof.h the floor 108 and the wall 109,
whereby the fan can be stably settled on the floor. While the
above description has been made on a constitution wherein air
is circulated along walls of a room, when such constitution
is applied t.o an area defined between two rooms as a partition,
a specified room can be thermally insulated by an air curtain.
Further, although the constitution to be mounted to a ceiling
has been described, it is also possible to apply such
constitution to a huge space having a long vertical dimension.
In such case, a spaée of the upper layer where no air-
conditioning is required is partitioned by circulating supply
wind, whereby energy efficiency can be improved. Even if an
entrance door has not a flat configuration, but a complicated
configuration, planes defined by two or three entrancé doors-
can be sealed with continuously circulating supply wind in such.
a manner that an air curtain formed by such circulating supply
wind is applied horizontally. Furthermore, sucha complicated
plane wherein an entrance door facincj to theoutside is indented
towards the interior of a room can be also sealed with
continuous flow of supply wiﬁd in accordance with the same
manner as that described above.

Figs. 7(a) and (b) are side views each showing a state of
mounting a blower and fan for air curtain use, and particularly

showing a case where external wind blows. Fig. 7(a) illustrates
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a case where a blowoff direction of wind in a fan main body

101 is allowed to direct substantially right below as in the

case of Fig. 3, in other words, the figure illustrates either

a case where a wind directing plate disposed in the blowoff
opening is arranged vertically, or a case where no wind

directing plate is disposed. Fig. 7(b) illustrates a case where
the fan main body 101 is mounted in accordance with the quite

same manner as that described above, but the wind directing

plate is inclined towards the external direction of a building,

‘i.e., the side of external wind. In a mounting state of the

fan main body shown in Fig. 7(a), the blowoff wind is forcibly
directed towards the inside of a room (l1eft side in the drawing)
by external wind, so that the external wind invades the room.

On the other hand, in a mounting state of the fan main body

shown in Fig. 7(b), since blowoff wind has been previously

directed towards the outside of the room (right side in the

di:awinq), a degree of invasion of external wind to the room
decreases. I.n' such a mounting state of the fan main body, a
problem of invasion by external wind can be solved by such
simple operation wherein a wind directing plate 21 disposed
in the blowoff opening is merely inclined, so that it is

sufficient to modify a direction of the wind directing plate

by a user in the case where external wind blows after having

been mounted the fan main body. Besides, a mouhting state of

a product is not constrained in this case. According to the
present embodiment of the invention, a direction of blowoff

air can be changed without reqﬁiring modification of a

- - . wenm "
e rrepeyer
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directiOn for m_ounting the main body, so that countermeasures )
against external wind can be simply achieved. In Figs, 6 and
7., a plurality of fans are connected in parallel to each other
so as to adj'acent a suction openihg of a propeller fan to a
blowoff opening of another propeller fan to form an air curtain
by blowoff wind flows delivered from a'plurelity of fans. In
this arrangement, wind is supplied from the b'low'off opening
104 in the whole bottom end sectlon correspondlng to a fan
casing of the fan ma:.n body 101 and such blowoff openings are
success:.vely disposed, whereby the whole plane can be covered
. by a draft flow. Moreover, an air curtain serving a positive
seal is formed by blowoff wind supplied froma fan casing having
small gap with respect to the fan at a constant wind velocity
‘while ensuring air capacity and wind velocity through the
propeller fan to a centrifugal diffuser air duct.

Fig. 8 is a side view illustrating a state of mount:.ng
blower and fans in a combination thereof, and part:.cularly
shov_u.ng the case where external wind blows intensively, or the
case where an opening height in.an entrance door is high. Both
the backs 101a of two fan main bodies 101 are closely in contact
with each other S0 as to be adjacent a blowoff opening 104 of
the former fan main body to another blowoff opening 104 of the
latter fanmainbody. Accordingly, adimension of blowoff wind
in the axial direction comes to be about two tixﬁes larger, so
that intensity of blowoff wind becomes about two times higher.
In this situation, even if intensity of external wind is

remarkable, a degree of invasion of blowoff wind due to external
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wind into a room decreases. In this arrangement, a fari facing
to the interior of the room sucks air from the room, while
another fan facing to the exterior of the room sucks air form
" the outside. of the room. Dependent upon opening height in
- entrance door, - the fan main bodies 101, 101 are disposed in
such that a main body side 101b opposite to the blowoff bpening
104 in each of the fan main bodies faces the lov}er end surface
of an upper wall 105 of the entrance door. Particuiarly, in
this arrangement, a constitution of a series of fans is disposed
on a ceiling, wheteby the interior of a room may be partitioned
by an air curtain to separate an area where air-conditioning
is required .from the other areas, or a sxﬁoking area may be
established, and further an area wheré air-conditioning is
generally operated may be divided into suitable sections

without employing any bridgewall.

Fourth Embodiment:

Fig. 9 is a front view showing a state wherein a decorative
grille is removed from another blower and fan according to the
present invention; and Fig. 10 is a bottom view of the blower
and fan shown in Fig. 9 viewed from the side of ;a blowoff opening
104 thereof wherein the .same componerits as those shown in the
preceding figures are represented by the same reference
numerals in these preceding figures. Reference numeral 21
designates an endothermic-exothermic material disposed in the-
blowoff opening 104. Since the endothermic-exothermic

material 21 is positioned in the place where wind velocity is
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the highest, good heat exchange éfficiencir is attained.
Besides, when, for éxample, an elongated rod-like sheath
heater is used. as such endothermic-exothermic material,
effective heat exchange is achieved with respect to supply wind,.
‘and the blowoff wind is scarcely affected, because the
endothermic-exothermj.c material has elongated rod-like
profile. Furthermore, when a sheath heater is adapted to have
U-shape so as to extend the same from a subsfantially central
part of a centi:‘ifugal diffuser air duct 9 in its axial direction
to a substantially central part of a centrifugal diffuser air
duct back space 10 in its axial direction, the whole length
becomes remarkably long. In such endothermic-exothermic
material, when terminals 2la, 2la placed on opposite ends of
the sheath heater are energized, it is possible to cbtain a
large capacity by the use of a single heater. In addition,
since air capacity of wind passing through the outer
c'ircumferenc;e of the sheath heater is significant, heat
exchange of high capacity becomes possible. When a part of
a wind dirécting plate 17 is cut away in the vicinity of an
area where the shéath héater exists, the wind directing plate
is not affected adversely by heat. As a result, an air curtain
with heater function having high heater capacity can be
constituted, so that such air curtain can be effectively used
as a supplementary heater in winte_r season.

Reference numeral 24 in Fig. 9 designates an openable
second blowoff air duct without containing a scroll casing 16

of a box type main body 15 and disposed on the side adjacent
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to the blowoff opehing 104, reference ln‘umeral 25 an opening
and closing damper disposed in the second blowoff air 'duct,
aﬁd 26 a blowoff biocking séction which is an opening for a
blowoff opening of a plane of projection provided with the
endothermic-exothermic material 21 and which blocks a part of
the blowoff opening 104 adjacent to the second blowoff air duct
24, respectively. In this arrangement, a part of air supplied
from the second blowoff air duct 24 is thermally exchanged.
According to the constitution as described above, the
resulting single blower and fan may be used as a rotary fan,
i.e., a cool wind fan in, for example, a rest room for a use
application other than an air curtain, while in winter season,
the same fan may be employed as a supplementary heater, and
in this case; warm air supplied from the second blowoff air

duct 24 may be used for defogging a mirror.

Fifth Embodiment:

Fig. 11 is a perspective view showing a product structure
of a further blower and fan according to the invention wherein
the same components as those of the preceding figures are
represented by the same reference numerals as those of these
figures. In Fig. 11, three blower and fans are connected in
parallel to each other in such a manner that a suction épening
103 of a main body 15 is disposed adjacefit to a blowoff opening
104 of another main body 15. As in a blower and fan disclosed
in Japanese Patent Laid-Open No. 313603/1994, the number of

blower and fans to be connected is determined by a dimension
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of frontai;e of an'opened entrance door 106 in a building.
Dimensions of thé blower and fan in this case is such that a
"width A is 300 mm, a height B is 300 mm, and a depth C is 180
mm with respect to vane outside diameter ¢210. On one hand,
in a conventional blower and fan of propeller fan type, a width
A is 180 mm, a height B is 220 mm, and a depth C including a
main body mounting bracket 102 is 245 mm wherein a dimension
of the main body mounting bracket 102 is 35 mm. A ratio of
air capacity in the case where a size of a fan is changed becomes
a ratio of vane outside diameter to the third power, i..e.,
(180/155)* = 1.6 times larger, if its rotational frequency is
not changed, so that the number of blower and fan comes to be
1/1.6. Moreover, since a width A in a fan becomes about 1.5
times larger, three fanmain bodies, i.e., three driving motors
are required in a fan used for, e.g., 900 mm frontage. On the
other hand, five fan main bodies, i.e., five driving motor;
are required in a conventional blower and fan. Due to the fact
described herein, according to the blow;wer and fan of the present
example, the number of dr_iving motor to be used which is the
most expensive in manufactures' costs can be reduced, so that
the manﬁfactﬁres' costé themselves can be also reduced.
When a volume wherein blower and fan is to be installed
is compared, a suction space Al10 is required to maintain in
a conventional blower and fan of propeller fan type. In this
respect, since a height of the suction space All0 is required.
to be 150 mm in Figs. 16. to 18, it results in 300 mm: height

X 180 mm depth in the present example, while it results in (220
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+ 150) height x depth 245 mm, if a width is the same in both

the cases. Consequently, a volume required for installing a

fan in the present example is only 60% as compared with that

of a conventional fan.

Fig. 12 is a perspective view showing a product structure -

obtained by combining blower and fans described in Fig. 8
wherein the same réference numerals as those of the preceding
figures designate the same components as those of the preceding
figures. 1In Fig. 8, a pair of fans are connected in such that
a main body back 15 being the surface opposite to the suction
opening 103 of a fan is superposed to that of another fan in
such a direction where the suction openings 104 are aligned
in the.longitudiﬁal direction (direction of revdlving shaft).
In Fig. 12, a set of .three fans connected in parallel to each
other in such-a manner that a suction opening 103 of a fan is
allowed to be adjacent to a blowoff opening 104 of another fan
which corresponds to that shown in Fig. 8 is further connected
in such a manner that each of backs opposité to the suction
opening of a fan is superposed in a longitudinal direction where
blowoff openings are aligned. Namely, a set is constituted
in such that o-ne pair each of fans shown in Fig. 11 is connected
wlith each other so as to face closely a main body Béé:k 101la
to another main body back 10la. As a result, a size of wind
supplied from the blowoff opening 104 in the axial direction
becomes two times larger, and a wind capacity becomes also two
times larger. As mentioned above, such. arrangement is

effective for. improving a capacity for blocking external wind
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in case where external wind islparticularl_y remarkable.

In the above descripﬁion, a plane-like air seal with
respect to an entrance door to the outside has been explained.
In this connection, there are a tight building as well as a
factory and a hospital which requires purity in the interior
thereof in recent years. In such a situation, there are many
cases where air partitions are required in a specified section
in a room, a hall way and the like. 1In this case, useful is
such an air supply system that when a propeller fan, which is
driven rotaﬁi‘vely by a motor being a driving means for fan,
supplies overdraft delivered from the suction opening in the
axial direction through a diffuser air duct towards the outer
circumferential direction from a vicinity of an end of the
propeller fan, whereby wind having a high air capacity and a
high pressure:can be supplied with low noise. When such wind
is blown off from a blowoffopeningI defined on one end of fan
casing of the fan containing the diffuser air duct aloncj a
direction in which blowoff wind of the propeller fan is in
substantially perpendicular to the axial direction, it becomes
possible to supply such wind to a distant place. Inother words,
when a supply air flow is fofmed from wind blown off from a
set of plural fans obtained by such a manner that a plurality
of fans are connected in parallel téleach other in such that
a suction opening of a propeller fan is allowed to be adjacent
to a blowoff opening of anéthef: propeller fan, a forcible air
curtain flow, i.e., air partition can be obtained. Apart from

a set of plural fans with a certain distance, another set of
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plural fans is arranged whefein. another supply .air flow is
allowed to form in another direction from the latter set of
plural fans. When much more combinations from these sets more
than such two sets are prepared, a continuous plurality of
planes can be formed from a circulating wind starting from a
set of plural fans to another set of plural fans, and further
a system wherein a certain angle is given to a suction air
direction and a supply air direction can be obtained.

A closed space defined in a room or a hallway thf:migh which
passage is possible, but which can lock the interior air may
be established I-J_Y only the above described system or a
combination of the system and a wall surface. Moreover, when

the system is combined with air-conditioning equipment for use

in ventilating fan, cooler, air cleaning, a system for flow

of supply wind which can comply with a variety of purposes such
as locking contaminated air, exhausting such contaminated air,
and keeping air clean can be achieved. Furthermore, a systexﬁ
having a more complicated lcionstitution can also be achieved
by such a manner that rotatable wind dirécting plates are

disposed in a blowoff opening, an angle of each of the rotatable
wind directing plates is changed, whereby a direction of supply
wind blowing off towards a certain direction is changed from
a perpendicular direction with réspect to the axial direction.

As described above, in the present invention, it is

arranged in such that a diameter of vane is made to be larger
as much as possible in comparison with a size of a box profile

of a blower and fan. This is because air capacity increases
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by an outsidé diameter fatio of vanle to third power, if a
rotational frequency is the same in both cases. For this
reason, a diffuser air duct and a semicircular fan casing are
disposed in such that supply wind is allowed to be concentrated
to blow off the same, whereby it becomes possible to supply
wind to a distant place without decreasing air capacity and
wind velocity. Due to a boss structure of a fan wherein a motor
is contaihed in a vane of propeller fan, a thinner fan can be
obtained. In addition, a structure of a fan along the axial
direction is significantly reduced bj a diffuser back space
having a. thickne_ss of the same degree with that of a thin
diffuser air duct. In a box profile, a shaft of a propeller
fan is allowed to positio'n at substantially the center with
respect to a height of a blowoff direction, and a height of
blowoff direction in a blowoff opening from a vane outside
diameter is made to be around an intermediate dimension defined
between a vane outside diameter on the opposite side and a fan-
casing. This is because a directivity with respect to wind
.direction has been obtained from the diffuser air duct and an
air duct of the diffuser back space, so that there is no need
to attach a long quide in the blowoff opening. Due to this
fact, it is possible to 'suppress a dimension in a height
direction. Accordingly, a blower and fan having a good space
factor of small installation volume can be obtained based on
a further advantage of no neeci of.providing a space for suction
- between a ceiling and the fan main body.

A blower and fan according to the present invention
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comprises a propeller fan ‘driven rotétively by a moto;' to
perforni wind supply action; a bell-mouth casing for

' introducing air into the propeller fan; a fan casing connected
to an outlet end of the bell-mouth casing, having a blowoff
opening in a direction perpendicular to the revolving shaft
of the propeller fan, and having a substantially semicircular
contour of a section perpendicular to the revolving shaft i and
a disk-shaped air duct disposed so as to oppose to the proi_);ller
faﬁ with a predetermined distance. Furthermore, since a
plﬁrality of current b.lates being horizontally wind directing
plates are disposed in a blowoff opening of the fan in a width
direction of the fan casing, a compact, low noise, and a high
efficient air curtain to which has been applied a novel
propeller fan having improved éerodynamics-noi_se
characteristics, so that there is little limitation for
mounting, and a small volume for installation can be
constituted by only a simple struct.ural modification. As é
::esult, an air curtain having high external wind shut-off
capability can be attained. Accordingly, vanes can be
detached by mefely removing a decorative grille disposed on
the front of vanes and removing vane fixing nuts, and hence -
cleaning of the vanes is easy. As compared with a conventional
blower and fan whérein a plurality of propeller fans are
employed, a propeller fan is made to be large~-sized, the number
of propeller fans .to' be used is reduced, whereby the
manufacturing cost can be reduced. While a constitution

wherein a light-weight material such as foamed polystyr'ene is
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used, and assembling of parts can be simply carried out has
been described in the explanation of the invention, when a
thixotropic mdldimj product of a magnesium alloy is employed
for components including a rotating member such as vanes of
a fan, it is effective from viewpoint of recycling. According
to this modification, advantages of light weight as well as
of good unit strength, besides further advantages of

utilization of waste material in the course of manufacturing,
and reuse of materials after discard of a product become easy
and simple, so that there is' no case where waste materials are
discarded as refuse, whereby it brings about countermeasures

against global environment problems.

Sixth Embodiment:

Fig. 15 is a side view illustrating a product structure
of a blower and fan according to the present inventiocn, Fig.
16 is a front .view showing a state where a decora'tive. grille
has been rembved, Fig. 17 is a side view illustrating a product
structure wherein a contour of a blower and fan according to
the present invention is modified, Fig. 18 is a front view of
Fig. 17 wherein a decorative grille has been removed, and Fig.
19 is an explanatory view for explaining an air duct used in
Fig. 15. In these figures, reference numeral 202 designates .
a propeller fan driven _rotatively by a driving motor 201 to
perform wind supplying action, reference numeral 205 denotes
a bell-mouth casing for introducing air into the propeller fan

202, reference numeral 204 denotes a second air duct member
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connected to an outlet end of the bell-mouth casing and for
separating a suction side from a blowoff side, reference
numeral 316 denotes a fan casing having a blowoff opening 404
in a direction perpendicular to the revolving shaft of the
propeller fan 202, and having a semicircular profile of a
section perpendicular to the revolving shaft, reference
numeral 203 denotes a thin piate-like first air duct member
provided in the fan casing 316 so as to oppose to the propeller
fan 202 with a predetermined distance, and functioning as a
draft guide, reference numeral 315 denotes a fan main body,
reference numeral 403 denotes a suction opening of the fan
defined as a result of opening a side thereof, reference numeral
315a denotes a main body back opposite to the fan suction
opening 315, reference numeral 311 denotes a motor mounting
plate for securing the driving motor 201 and the first air duct

member 203 at a substantially central part of the main body

back 315a, reference numeral 322 denotes a fan fixing nut for

detachably fixing the propeller fan 202 to a revolving shaft
20la of the driving motor 201, reference numeral 209 denotes
adiffuser air duct defined in relation-to the disk-shaped first
air duct member 203, constituted so as to have a larger size
than an outside diameter of the propeller fan 202, and mounted
substantially in parallel thereto, and reference numeral 310
denotes a centrifugal diffuser air duct back surface,
respectively.

On the outer circumference of the first air duct member

203, the fan casing 316 having a larger size than that of the

e
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former is mounted in the form of a semicircular configuration

centering as the revolving shaft 20la, and the blowoff opening

404 is defined on a side of the main body positioned opposite

thereto. The mainbody 315 is composed of the whole fan casing
obtained by forming integrally the bell-mouth casing 205 being

the duct guide of the propeller fan 202, the main body back

315a, the fan casing 316, and the blowoff opening 404 with the .

main body 315; and a decorative grille 314. The decorative

grille 314 is detachably attached to the suction opening 403

of the fan, while a plurality of horizontally wind directing -

plates (current plates) 317 are attached to the blowoff opéning
404 of the fan in a width direction of a scrbll casing so as
to partition a blowoff air duct along its width direction. As
showr in Fig. 16, the suction opening 404 is opened over the

whole width direction of the fan casing 316 in the main body

315.

Air sucked by the propeller fan 202 through the decorative

grille 314 and the fan suction opening 403 receives force

directing from the a.xial direction to diametrical direction
by rotation of the propeller fan, and at the same time, the
air can be supplied after being converted iﬁto static pressure
by means of the bell-mouth casing 205 and the first air duct
member 203 without losing uselessly speed energy from theaxial
direction to the diametrical direction. More lspecifically,

a direction of a flow can be changed by 90° to elevate a pressure

(static pressure) as compared withadraft in its axial direction

corresponding to a £low of a conventional propeller fan by means

ey
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of the centrifugal diffuser air duct 209 wherein a flow.in the
axial direction is converted into that in the diametrical
direction in a blov&;ff space towards the outer circumferential
direction which extends from the bell-mouth casing to the first
air duct member while maintaining characteristic features of
high air capacity, low noise, and high efficiency-belonging
to the propeller fan. According to the present invention,
speed energy which has been wastefully discarded in a
conventional propeller fan can be converted into static
pressure, whereby the characteristic feature thereof is
improved. |

The air a flow direction of which has been changed by the
centrifugal diffuser air dﬁct 209 into its diametrical
direction is guided into the right and left sides of the fan
main body 315 without any modification in the lower part of
Fig. 16, and blown off from the blowoff opening 404 of the fan_.
Accordingly, since the air is blown off downwards by means of
high air capacity of the propeller fan as well as of high wind
velocity due to a pressure converted by the centrifugal

diffuser air duct, the air can be supplied to a distant place.

On the other hand, the supplying wind towards the upper part .

of the drawing éollide"s with the fan casing 316 to change its
direction to the side of the centrifugal diffuser air duct back
space-310 defined between the main body back 315a and the first
air duct member 203, i.e., the direction of the flow is changed
by about 180° in the outer circumferential part of the first

air duct member 203, and the resulting air is blown off from

.-...._,.-.
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the blowoff opening 404 through the centrifugal diffuser air
duct back space 310. Further, as shown in Fig. 16, supplying
wind towards side surfaces collides also with the semicircular
fan casing and sidé walls of the main body 315, a direction
of the flow is changed to a side of the centrifugal diffuser
air duct back space 310 defined between the main body back 315a
and the first air duct member 203, i.e., in the outer
circumferential part of the first air duct member 203, the
resulting air is collected in the blowoff opening 404 opened
over the whole lower part of the main body 315 to be blown off
towards a constant direction with high air capacity and high
wind velocity. 1In brief, a flow direction of air sucked from
a front of the decorative grille 314 is changed by 90°, and
flows in diametrical directions towards four planes of box type
main body sides are concentrated in one plane of the box type
main body sides by the scroll casing 316 to be blown off.
In a conventional fan involving a scroll type éasing |
wherein a volute tongue exists, and it is adapted to expand
a vortlex towards a blowoff opening, whereby wind is smoothly
supplied, even if wind capacity can be assured and noise can
be reduced, a wind velocity of diffused wind biown off from
the expanded blowoff opening differs remarkably dependent upon
a position of the blowoff opening, so that it is difficult to
supply wind to a distant place. As shown in Figs. 17 and 18,
a gap defined between the fan casing 316 and the air duct member
203 is the same in a closed side, i.e., a counter-supply side,

and the gap broadens with closer to a blowoff side, so that
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supply wind from the propeller fan concentrates on the blowoff
side. Namely, a flow of wind is concentrated in a constant
direction without diffusing the flow of wind after exiting the
fan, so that the wind can be supplied to a distant place while
maintaining its air capacity and its wind velocity. A casing
back space 327 is defined between the fa.n casing 316 and the
main body 315, and parts and wiring can be contained therein.
Moreover, propeller fan belongs to a centrifugal fan, and a
vane profile is simpler than that of other vanes _i.n a
transversal flow fan and the like. Accordingly, a propeller
fan can be easily manufactured from a 1ight metal, so that the
resulting product has a high strength and 1light weight, whereby
high-speed rotation becomes possible and a sufficient air
capacity can be obtained iﬁ a compact size.

In such blower and fan, as shown in Figs. 17 and 18, a

plate 203 being the first air duct member has a circular shape.

In this respect, a plate having a similar shape is described

in the previous embodiments wherein it is described that the
optimum is 1.15_ to 1.2 times larger size of the first air duct
member 203 than that of its vane outside diameter. In this
embodiment, however, a size of the first air duct member 203
could be more downsized without affecting adversely its wind
. supply performahce. An extent of _sﬁch downsizing extends over
a range described hereinafter. In the constitution shown in
Figs. 17 and 18, an éir duct member is concentrically proVided
on the shaft center of a fan wherein an outside diameter of

the air duct member is made to be 0.7 to 1.05 times smaller

[P
'
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than that of a vane .of the propeller fan. With reference to
Figs. 15 and 16, as a profile of the downsized first air duct
member 203, it is considered that a rotational center of the
'propeller fan 202, which corresponds to the center of the
driving motor 201, passes through this central position, and
that a horizontal center line which is in a horizontal situation
as well as a vertical center line which is in a vertical
situation viewed in the front view as shown in Fig. 16. Under
such condition as deséribed above, a size of a half of the first
air duct member 203 on a side under the horizontal center line,
i.e., a side of a blowoff opening 404 is made to be 1.15 to
1.2 times larger than a vane outside diameter. As shown in
Fig. 19, a siie of a half of the rest on a side over the
horizontal center line, i.e., a side of é closed space being
a side of the scroll casing 316 is made to be larger than an
outside diameter of the driving motor 201 in such that the
driving motor 2.01 can be disposed on the vertical center line
with both ends which correspond to two points determined by
such condition that the first air duct member 203 on the lower
side, i.e., a side of the blowoff opening intersects the
horizontal center line. Thus, as shown in Fig. 16, a width
of the main body 315 corresponding to a length of the blowoff
opening can be remarkably reduced. In this case, an area on
the upper side over the horizontal center line determinéd by
the first air duct member 203 and lt.he scroll casing 316 is formed
to assure 60% or more of an area defined by the scroll casing

316 and the horizontal center line.
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Figs. 20(a), (), and (c) each shows a difference of a wind
velocity distribution _depen'dent upon a difference in a wind
supplying manner in the case where wind is supplied by a fan
of the same size in a main body structure constituted as, for
example, an air curtain wherein (a) shows a wind velocity
distribution in case of a fan of a propeller fan type provided
with an air duct member forming a diffuser, (b) shows a wind
velocity distribution in case of a fan of a conventional
propeller fan type shown in Fig. 40, aﬁd (c) shows a wind velocity
distribution in case of a fan of a conventional transversal
flow vane type shown in Fig. 39, and in these cases, a standard
setting height of each product is 3.5m. In eachof Figs. 20(a),
(b), and (c), ordinate indicates a distance from a blowoff
opening of a fan, i.e., a d:‘_Lstance from a pfoduct, it means
specifically a distance extending from 0 m to 3.5 m; abscissa
indicates a breadth of a fan, i.e., a breadth of a product
wherein numerals 1 and 10 meaﬁ both ends of a product, while-
numerals 5 and 6 mean a vicinity of a central part of the
product; and further sorted regions with respect to a wind
velocity of supply wind blown off from a blowoff opening of
a product are represented, for example, by 7 to 10 m/s, and
1 to 4 m/s, respectively.

(@) In caseof the present invention, there is no evenness
in supply wind as the whole product. When a wind velocity at .
a height 3.5 m which is the top surface in the case where a
fan is set at a standard setting height is determined, a value

3 m/s or higher is obtai:_led in a sorted region of wind velocity
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1 to 4 m/s. Accordingiy, a sufficient shut-off effect being
air seal effect cén be expeéted in case of supplyiﬁg air in
order to shut off wind and the like which tries to invade the
interior from the outside.

() In case of a fan of a conventional propeller fan type,
although there is comparatively little unevenness in supplying
wind as a product, it is understood that wihd velocity is
totally low in the vicinities of both ends of the product. For
this reason, when air is supplied to shut off wind or the like,
shut-off effect decreases in the vicinities of the both ends
of the product as compared with a central portion thereof.
When a wind velocity at a height 3.5 mwhich is the top surface |
in the case where a fan is set at a standard setting height
is determined, a value of 3 m/s or higher can be maintained
only in the vicinities of a central portion of a the product.
Accordingly, even if air is supplied to shut off wind and the
like, lower effect than that of the present inventidn is |
~obtained.

(© 1In case'of a conventional fan of a transversal flow
vane type, when a wind velocity at a height 3.5 m which is the
top surface in the case where a fan is set at a standard setting
height is determined, it is 3 m/s or higher. In the case when
air is supplied to shut off wind and the like, although a similar
shut-offeffecttoth&tofthepresentinventioncanbeexpected,
air in a central part of the product cannot be supplied.
particularly in the vicinities of the blowoff opéning, since

a motor is disposed at a central part of the product as its
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arrangement. Accordingly, even if air is supplied from the
product in order to shut off wind and the like, regions wherein
shut-off effect cannot be expected appear in the vicinities
of a central portion of the product as well as main.quy ends.
A shut-off effect involves thermally shutting off warm and cold.
heat produced by an air-conditioner in a room from the outside.
In this case, if an air flow of a certain degree has been
delivered, a zone can be separated by means of such air flow,
and in this event, an effect is not necessarily improved by
a wind velocity which is higher than that required. On the
other hénd, in ca:se of shutting off external wind, when a wind
velocity is insufficient for performing an air seal, its
durability is weak against external wind.

In the abov_e determination, power consumption in case of
. the above described (c) of a fan of a conventional transversal
flow vane type was 500 W, while power consumption in case of
(@) of a fan was 385 W. Although power consumption in case of.
a fan of a conventional propeller fan type was 246 W, its
shut-off performance is inferior to that of (a) and (c) as a
product as described above. Accordingly, there is a problem
as an air curtain with respect to 3.5 m height. Moreover, as
to noise performance, in an actual setting state, it was 72
dB in case of (c) of a fan in a conventional transversal flow
vane type, whilé it was 68 dB in case of (@) in the present
invention. It was also 68 dB in case of (b) in a fan of a

conventional propeller fan type.

As described above, by such an arrangement wherein a
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propeller fan which .is compact and can maintain a considerable
air capacity is used, and a direction of supplying wind is
allowed to change at right angle while maintaining static
characteristics by means of a diffuser, a wind velocity can -
be maiﬁtained, and the resulting air may be blown off. As a
result, a suitable air capacity and wind velocity as well as
low noise can be achieved. Hence,. an effective air curtain
can be obtained. On one hénd, when such type of -fan is
downsized, even in this propéller fan of a diffuser type, an
air duct area decreases, pressure loss increases to decrease
- amount of supplyingwind, and noise increases. Inthis respect,
according to the present invention, a breadth of an air duct
mémbe_r_ forming a diffuser is narrowed, and a profile of the
air duct member is modified. When viewed an air curtain from
a use application therefor, there are the air curtain of su;:h
type which is installed for 3.5 m opening height in a
large-sized building, department store and the like, and anh
air curtain of a type which is installed for about 5 m opening
height in a track yard and the like of a factory where tracks
and the like come in and out. In the latter case, it is furthér
required to increase an air capacity than that in case of Fig.
20(@). As described above, as a means for increasing air
capacity, or in also the case where a situation of external
wind circumstance is severe even in 3.5 m opening height,
however., it is sufficient to use a fan wherein a breadth of
an air duct member is made to be the same with an outside

diameter or a smaller than that of a propeller fan as a means
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for increasing a wind velocity as in the present invention.
By such an individual blower and fan provided with a fan
which is rotatively driven by a driving means to supply wind,
a fan casing which containé the fan and guides supply wind blown
off from the fan, and the fan casing having a suction opening
for sucking air from the outside and a blowoff opening for
blowing off air to the outside; an amount of supplying air.
cannot be increased, because rotational frequency in the above
blower and fan has an upper limit. Further, when a rotational
frequency is allowed to increase over the most efficient value,
input of electric current increases significantly, so that
unnecessary energy is wasted. On the other hand, when a size
of a vane is increased, the resulting fan has also an increased
dimension, so that in the case wheré a plurality of fans are
mounted so as to have a columnar blowoff opening to form .an -
air curtain, the resulting product cannot be contained usually
in an opening therefor wh'ich has been previously prepared,
because a breadth for such opening is determined, for example,
to be 1.2 m or so. Furthermore, even if a size of a vane is
reduced and the number of parallel units is increased, an amount
of supply wind in each unit decreases also dependent upon a
diameter of a vane, so that it does not function as
countermeasures. Therefore, as in the present invention, a
unit itself is downsized while leaving a dimension of a vane
in each unit as it is, in other words, leaving an amount of
supply wind as before. 1In this case, a profile and a dimension

of an air duct member is selected so as to maintain a pressure
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and to ensure an air duct area without accompanying any
deterioraﬁign of performance and increase in noise, even if
an air duct area in a diffuser section is reduced. Aas a result
'of.this downsizing, i& is intended to'increasé the number of
plural fans for forming air curtains with respect to an opening.
An effective air seal ensuring a wind capacity and a wind
velocity can be obtained in accordance with such a manner that
columnar blowoff openings obtained by aligning a plurality of
fans so as to be closely in contact with each other, and air
sucked from such aligned openings is blown off. Thus, air
which has beén air-conditioned and retained in a room is not
uselessly exchanged with the external air, whereby energy
savingl can be attained. On one hand, in the case where
influences of external wind cannot be removed, because
existing'fans for air curtain involve a conventional
transversal flow fan or a conventional propeller fan, a
plurality of the fans forming an air curtain are replaced bj
those of.the present invention. As a result, fresh air
curtains are formed by a much more number of fans than that
of the fans which had been employed before, i.e., they were
the ones replaced by the fans of the present invention in
accordance with such a manner that the fans of the invention
each having a narrow breadth are closely disposed with each:
other,. whereby effects for saving enerqgy can be elevated.
Seventh Embodiment:

Figs. 21 through 26 are explanatory views each showing

another example of the present embodiment according to the
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present invention wherein the same reference numeral as that

of the preceding figures designates the same component as that

of the preceding figures, respectively. In Fig. 21, a breadth
of a first air duct member 203 is downsized as compared with
that of Fig. 16 in the a_bove' described sixth embodiment by
cutting the same“ in parallel to .a n;ain body side at a position
corresponding to 0.7 to 1.05 times 1argér dimension than an
outside diameter of a propeller fan 202, and .at the same time,
a diameter of a fan casing 316 is also allowed to be 1.2 to
1.25 times larger than an outside diameter of the propeller
fan 202. As a result, a breadth of a main body 315 reduces
also.

When it is intended to restructure fans as constituted
in an air curtain having, for example, 3.5 m standard setting
height into another air curtain having 5 m standard setting

height, increase in an air capacity of supply wind is usually

studied as a product for delivery wind to a further distant

place. As a means for increasing an air capacity, it may be
considered to increase a vane outsidediameter. Insuch a case,
however, a breadth is determined in relation to a frontage of
a place where a product is to be set in case of an air curtain.
For this reason, when an outside diameter of a vane is increased,
the number of fans employed must be reduced dependent upon a
dimension of a product, so that an air capacity of the éroduct
dec:eases. On f.he contrary, even if the number of fans to be
used is increased, a size of a vane must be reduced, so that

the resulting product brings about small effect. When a

RS
B t
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.rotat'ional frequency can be in;:reased, an increased air
capacity is obtained. In this respect, however, in case of
the fans as shown in the sixth embodiment, an AC induction type
motor is usually employed, and in such type of motor, there
is an upper limit in rotational frequency dependent on a power
source frequency, so that an air capacity cannot be increased
ovér a certain limit. Because of this reason, a size of the
fan casing 316 or a first air duct member 203 is downsized while
maintaining suppiy wind performance, so that the resulting fan
itself is downsized. Thus, the number of fans to be employed
is increased as iﬂ;s product structure, otherwise an amount of
air capacity cannot be increased as .the product structure.
In Fig. 21, a side of the first air duct member 203 is
cut in parallel to a main body side at a'position corresponding
to 0.7 to 1.05 times larger size of a vane diameter.
Furthermore, a profile of the first air duct member 203 which
is in the side over a horizontal center line is defined as in.
the case of the sixth embodiment by making larger than an
outside diameter of a driving motor 201 in such that the driving.
motor 201 can be disposed on the horizontal center line with
taking two -points determined by intersection of the lower side
of the first air duct member 203 with the horizontal center
line as both ends. Besides, an area on the side over the
horizontal center line defined by the first air duct member
203 and the scroll casing 316 is formed to ensure 60% or higher
with respect to an area defined by the scroll casing 316 and

the horizontal center line. In the case where the air duct
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member 203 is integrally attached to a motor, it may be arranged
in sﬁcﬁ that the air duct mémber is séndwiched between a motor
fitting leg and the motof:, and they are clamped together with
a screw. In this case, a size of the fan main body can be
downsized és compared with the above described sixth
embodiment while maintaining substantially wind supplying
p.erformance such as air capacity and noise. Moreover, since
it becomes possible to increase the number of fans which may
be employed within a limited dimension of a product, an amount
of supplying wind can be elevated in a product form as the whole
air curtain.

Fig. 21 shows an example in which a fan is specifically
downsized as described above wherein the upper part of the first
air duct member 203 with respect to a diffuser air duct has
an arch-like profile, a diameter of which being 1.15 to 1.2
times larger than a vane radius, the ends of both sides are
on the extension of the vane center line, and they reach sides
of the first air duct member 203. In this case, sicies of the
first air duct member 203 are cut in parallel to main body sides
at a position corresponding to about 0.95 time larger size of
a vane diameter. This time, an air duct aréa defined by the
first air duct member 203 and the diffuser air duct corresponds
to 70 to 75% of an air duct area defined by the vane center
line and the diffuser air duct. In the present trial product,
when the propeller fan 202 is driven at a rotational frequency
of about 2730 r/m under the condition of 240 x 290 mm main body

profile, 210 mm propeller fan outside diameter, and 130 mm fan
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casing radius, a constant air capacity can be substantially ‘
maintained. | |

Fig. 22 shows another example in which a fan is downsized
wherein the upper part of a fiTst air duct member 203 with
‘respect to a diffuser air duct is horizontally cut with
reference to a _blowoff opening in the vicinity of the vane
cénter line except for fitting section to a motor. In this
case, sides of the first air duct member 203 is cut in parallel
to main body sides at a position corresponding to about 0.95
time larger size of a vane diameter. This time, an air duct
area defined by the first air duct member 203 and the diffuser
air duct corresponds to 75 to 80% of 'én air duct area defined
.by. the vane center line and the diffuser a.ir duct. 1In the
present trial product, when the propeller fan 202 is driven
at a rotational frequency of about 2720 r/m under the condition
of 240 x 290 mm main body profile, 210 mm propeller fan outside
diameter, and 130 mm fan casing radius, a constant air capacity
can be substantially maintained. However, when compared with
the fan having a profile shown in Fig. 16', a corner part exists
in the upper half section, and the corner part might function
as an edge, a noise value and a value of peak noise were
increased in thé former case where it was around 0.4 dB, while
in the latter case where it was around 1.9 dB.

Fig. 23 showé another example in which a fan is downsized
wherein the upper part of a first air duct member 203 fo a
diffuser air duct is cut horizontaliy with respect to a blowoff

‘opening at apositionwhere a fitting section to a motor remains p
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whereby the air duct is somewhat reduced, and decrease in noise
, ]

was studied. In this case, sides of the first air duct member

203 is cut in parallel to main body sides at a position

corresponding to about 0.95 time larger than a vane diameter.

This time, an air duct area defined by the first air duct member

203 and the diffuser air duct corresponds to about 65% of an
air duct area defined by the vane center line and the diffuser
air duct. In the present -tr'ial product, when the propeller
fan 202 is driven at a rotational frequency of about 2750 r/m
under the condition of 240 x 290 mm main body profile, 210 mm
propeller fan outside diameter, and 130 mm fan cas ing radius,
a constant air capacity can be subst-antially maintained.

However, when compared with the fan having a profile shown in
Fig. 16, a noise value and a value of peak noise ﬁere increased

in the former case where it was around 0.4 dB, while in the

latter case where it was around 1.7 dB, and such results are

substantially the same as those of Fig. 22.

Fig. 24 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is cut horizontally with respect to a blowoff
opening at a position where a fitting section to a motor femain
as in the case of Fig. 23. This time, an air duct area defined
by the first air duct member 203 and the diffuser air duct
corresponds to about .60 to 65% of an air duct area defined by
the vane center line and the diffuser air duct. In the present
trial product, even when the propeller fan 202 is driven at

a rotational frequency of about 2740 r/m under the condition
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of 240 x 290 mm main body profile, 210 mm propeller fan oi'_xtside
diameter, and 130 mm fan casing radius, an air capacity is
around 1% lower than the fan havihg the profile shown in Fig.
16. A noise value is not different, but a value of peak noise
decreased by around 0.5 dB.

Fig. 25 shows another example in which a fan is .downs ized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is in an arch-like shape having 0.7 to 0.8
time larger size than a vane radius, and both side ends reach '
sides of the first air duct member 203 on the éxtension of the
vane center line.. In this case, sides of the first air duct
member 203 are also cut in parallel to main body sides at a
position corresponding to 0.7 to 0.8 time larger size than a
vane diameter. This time, an air duct area defined by the first
air duct member 203 and the diffusei' air duct corresponds to
about 60 to 65% of an air duct area defined by the vane center
line and the diffuser airduct. Inthis constitution, although
an air duct area in the sides is allowed to increase, mixed
flow effect deteriorates, and wind vélocity ‘decreases by an
amount corresponding to that wherein a region of the air duct
member 203 being larger than a vane diameter exhibiting mixed
flow effect decreases. Namely, in the present invention, an
even balance of mixed flow effect whereiﬁ a flow from a
propeller fan is subjécted to pressure recovery bly a mixed flow
plate, whereby a flow which withstands pressure loss and
providés higher wind velocity with decrease in pressure loss

due to assurance of an air duct area is studied. 1In the present




“

76

“trial product, when the propeller fan 202 is driven at a

rotational frequency of about 2770 r/m under the condition of
240 x 290 mm main body profile, 210 mm propeller fan outside
diameter, and _130 mm fan casing radius, air capacity increases
by around 1% as compared with that having the profile shown
in Fig. 16. A noise value increases by around 0.6 dB, and a
value of peak noise increases also by around 1.5 dB.

Fig. 26 shows another example in which a fan is downsized
wherein the upper part of a first air duct member 203 to a
diffuser air duct is in an arch-like shape having 0.95 time
larger size than a vane radius, and both side ends reach sides
of the first air duct member 203 on the extension of the vane
center line. In this case, sides of the first air duct member
203 are also cut in parallel to main body sides at a position
corresponding to 0.95 time larger size than a vane diameter.
This time, an air duct area is allowed to be reduced, so that
an air duct area defined by the first air duct member 203 and
the diffuser air duct corresponds to about 35 to 40% of an air -
duct area defined by the vane center line and the diffuser air
duct. In the present trial product, when the propeller fan .
202 is driven ét a rotational frequency of about 2730 r/m under
the condition of 240 x 290 mmmain body profile, _210 mm propeller
fan outside diameter, and 130 mm fan cas ing radiﬁs , air capacity
decreases by around 1.4% as compared with that ﬁaving the
profile shown in Fig. 16. A noise value is substantially the
same, and a value of peak noise decreases merely by 0.8 dB.

As described above, air duct members having a variety of
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-

dimensions and profiles shown in Figs. 21 to 26 have been

studied, and as a result, it has been found that all the

4

modifications are within an applicable range as well as that

a need such as reduction of noise may be selected on the basis

of specifications of character.istic's which are required by

- users.

Eighth Embodiment

Fig. 27 is a side view illustrating a blower and fan of
another embodiment according to the present invention wherein
the same reference numerals as that of Fig. 15 designate the
samé components as that of Fig. 15. In the same figure,

reference numeral 318 designates an anteroposteriorly wind

directing plate. In this arrangement, a first air duct member

203 is secured to a motor fitting plate 311 fitted to a

substantially central part of a main body back 315a together

with a driving motor 201. 1In this case, the air duct member

203 is positioned in a substantially central portion of a

blowoff opening 404.

In Fig. 28, the first air duct member 203 of Fig. 27 is

allowed to have access by 5% to a propeller fan 202 along a
longitﬁdinal direction of a blowoff opening 404. 1In other
words, the air duct member is moved by 5 mm to the propeller
fan in its axial direction in comparison with an arrangement
in Fig. 27. 1In this éase, both air capacity and noise value
are substantially the salﬁe as those in Fig. 27.
Furthérmore, in Fig. 29, the first air duct member 203

of Fig. 27 is allowed to have access by 10% to the propeller
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fan 202 along the longitudinal direction of the blowoff opening
404. in other words, the air duct member is moved by 10 mm
| to the propeller fan in the axial direction in comparison with
- an arrangement in Fig. 27. In this case, both air capacity
and noise ﬁalué are substantially the same as.those in Fig.
27.

- In Fig. 30, the first air duct member 203 of Fig. 27 is
-allowed to have access by 15% to the propeller fan 202 along
the longitudinal direction of the blowoff opening 404. 1In
other words, the air duct member is moved by 15 mm to the
propeller fan in. the axial direction in comparison with an
arrangement in Fig. 27. 1In this case, noise value is
substantially the same as that in Fig. 27, but air capacity
decreases by around 2%. As is apparent from the above
description, characteristic properties which are desirably to
be possessed can be maintained up to substantially such degree
of modification as deséribed above, i.e., so far as the
modification is within a range wherein the first air duct is
moved by around 15% from a substantially central portion of
the blowoff opening. Accordingly, a position of the air duct
member in the axial direction may be determined within an
allowable range in which no characteristic properties are
affected adversely with such a constitution wherein air is
smoothly blown off in relation with an arrangement of the
anteroposteriorly wind directing plate 318, or a constitution

wherein the air duct member is moved dependent upon a manner

for fitting the same.
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Ninth Embodiment:

The present embodiment illustrated in Figs. 31 and 32
relates to a fan 502 suited for forming an air curtain wherein
a propeller fan 501 having high fan efficiency is employed.
The fan 502 is constituted in such that air stream produced
by a propeller fan 1 in a direction intersecting the revolving-
shaft center of the propeller fan 501 built into a main body
casing 503 at substantially right angles is blown off on a plane
being substantially parallel to a rotating plane of thé'
propeller Ifan 501. The main body casing 503 is constituted
in a box of substantially hexahedron wherein the front of the
main body casing is opened as a suction opening 504, the lower
surface near to_the'back is also opened as a rectangular
downwards opening extending over Substantially the whole
breadth direction, and all the other uppér surface and both
side surfaces including the back on which is disposed a fitting
structure 5 are closed. On the front of the main body casing .
503 is disposed a suction grille 507 provided with a protective
member 506 capable of ventilation which is composed of a
punching metal and the like.

The prdpeller lfan 501 is rotated by a motor 509 mounted
on the back in the main body casing 503 inside a bell-mouth
508 being an air channel and assembled from the suction opening
504 to the back side of the main bddy casing to produce air
stream in the bell-mouth 508 in the axial direction. An outlet
end of the bell-mouﬁh 508 is provided with a blowoff opening

610 facing to the opening in the lower surface of the main body
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casing 503 in a direction intersecting the revolving shaft
center.of the propeller fan 501 at substantially right angles,
and to which is connected a plastic scroll casing 611 having
a substantially semicircular sectional contour in a diréction
-intersecting a revolving shaft center of the propeller fan 501
on a counter-blowoff opening side. A part intersecting the
revolving shaft center of the propeller fan 501 on the
counter-opening side of the scroll casing 611 at right angles
is constituted into a smooth R-concave shape 612, and is
smoothly continuous to the back of the main body casing 503.
To a motor mounting member 613 for securihg the motor 509 is
attached an air duct member 614 opposed to the propeller fan
501 with a predetermined spacing in the scroll cas ing 611. The
air duct member 614 is formed into a disk shape having a larger
size than an outside diameter of the propeller fan 501, it is
away from the back of the main body casing 503 to define a back
spéce 615, and the air duct member is disposed with such a
positional relationship wherein it divides the blowoff opening
610 into substantially two sections in front and. in the rear.
Acentrifugal diffuser air duct 616 is defined between the outer
circumferential part of the air duct member 614 and the scroll
casing 611;

A rectangular nozzle frame 617 is fitted to the blowoff
opening 610 by suppor{:ing the former with suppor.ting pins 618,
618 functioning as rotation supporting sections at both ends
thereof so as to be rotatable in a plane being substantially

perpendicular to a rotational plane of the propeller fan 501,
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and the nozzle frame 617 becomes a'substantial blqwoff openihg
for bléwing off jet. The interior of the noz.zle frame 617 has
a lattice structure composed of a plurality of inclined wind
directing plates 619 and a plurality of current plates 620
standing along its breadth direction. An externally
hemispherical supporting structure 621 for supporting
slidably the nozzle frame with abutting on edges of the blowoff
opening 610 is disposed between the supporting pins 618. The

supporting structure 621 is made from a soft material such as

plastics and the like, and has suitable slide resistance with

respect to the edges of the blowoff opening 610. A plurality
of the inclined wind directing plates 619 are disposed at even
intervals (65 mm distance in the present embodiment) in a
direction intersecting the rotational plane of the propeller
fan 501 at substantially right angles, and they are placed with
such an inclination towards a reverse direction to the
rotational direction of the propeller fan 501 (see Fig. 31).
The inclination of the inclined wind directing plate 619 is
determined in response to revolving componénts of blowoff air
stream produced by rotation of the propeller fan 501 within |
a range extending from 1 to 5 degrees. Around 3 degrees of
the inclination of the inclined wind directing plate 619 are
suitable for-forming.an air curtain in a standard building
having 3.5 m height of the opening. The current plates 620
are disposed along a direction in substantially parallel to
the rotating plane of the propeller fan 501 in such a manner

that a route extendinq' from the rear end of the rotating plane
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of the propeller fan 501 to the air duct member 614 is separated .
by the current plétes with 10 mm each spacing.

In the fan 502, when the propeller fan 501 is rotated by
the motor 509, air is sucked from the suction opening 504, and
blown off from the outlet end of the bell-mouth 508 to the axial
direction by the rotation of the propeller fan 501 while
receiving forces directing to the axial direction and the
radial direction. The air stréam blown off from the outlet
end of the bell-mouth 508 is allowed to flow after changing
its direction from the axial direction to the radial direction
by 180 degfees by mearis of the air duct member 614 and the scroll
- casing 611, and passes through the back space 615 defined
between the air duct member 614 and the main body casing 503
to b.e blown off fi:om the blowoff opening 610 through the nozzle
frame 617 as jet.

A direction of flow may be changed by 90 degrees by the
use of the centrifugal diffuser air duct 616 wherein a flow
in axial direction is converted into that of radial direction
while leaving charai:terj.st-ic features (high air capacity, low
noise, and high efficiency) of the propeller fan 501 as they
are, whereby si:atic' pressure can be elevated in comparison with
a draft along axial direction corresponding to a flow in a
conventional axial blower. The air stream flowing out from
the centrifugal diffuser air duct 616 directs to the blowoff
opening 610 along a portion of the smooth R concave 612 in the
scroll casing 611 where there is a little pressure loss, so

that loss in air capacity is scarce. In a trial product having
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¢ 210 mm vane outside dianiete,r, 300 mm X 90'0 mm x 238 mm ocutside
dimens ion of the maj.n body casing 503, and 900 mm x 85 mm opening
area of the blowoff opening 610, the propeller fan 501 is
rotated at 2200 r/m, and as a result, its air capacity inci:eases
by 3% as compared_with a scroll casing containing no part of
R concave 612.

Inclined_ wind directing plates 619 in the blowoff opening
610 function to correct revolving_components contained in a
blowing-off air stream produced by rotation of the propeller
fan 501 by means of its inclination. In this arrangement, a
straight jet which does not curve downwards to the blowoff
opening 610 and has laterally uniformwind velocity can be blown
off. This manner for correcting revolving components can be
.realized by a simple means of inclined wind directing plates.
When an air curtain is established by a straight jet obtained
after correcting revolving,components, there is no case wherg
a region wherein shielding function does not act upon an opened
section of a building appears, so that such jet is suitable
for forming an air éurtain. Moreover, the current plates 620
arranged in such a fashion that a route extending from the rear
end of a rotating plane of the propeller fan 501 to the air
duct member 614 is separated thereby with 10 mm each of spacing,
reduce vortices produced by differences of air flow in velocity

in the blowoff opening 610, function to elevate blowoff wind

velocity, and at the same time, prevent from touches by human

fingers with respect to movable parts of the fan. As a result

of measurement for the presence of the current plates 620 in
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the trial product, it has been found that the trial.product
providéd with the current plates 620 exhibits 20% improved
resultlin.wind velocity at a point which is 1 m apart from the
blowoff opening 610 in comparison with a product with no current
plate. Thus, the trial product is suitable for the fan 502
for forming an air curtain.

A direction of jet can be simply sét by rotating suitably
the nozzle frame 617 during a course extending from the front
side to the .back side. . Inthis occ.as ion, since thenozzle frame
617 is supported by the supporting structure 621 having a
hemispherical external surface with an appropriate slide
resistance, the rotation is smooth, ‘and the nozzle frame may
be simply stopped at a desired position.

Tenth Embodimenﬁ:

The present embodiment illustrated in Figs. 33 through
38 felates to a blower and fan system composed of a row 622
of the fans obtained by arranging a plurality of the fans
illustrated in the ninth embodiment in a row wherein an
individual constitution of each fan is essentially the same
as that of the ninth embodiment, so that the same components
as those of the ninth embodiment are represented by the same
reference numerals as those of the ninth embodiment, and the
explanation therefor is omitted.

The fan system of the present embodiment is constituted
by'éﬁch a manner that a plurality (three in an example shown

in Fig. 33 and Fig.34) of fans 502 illustrated in the ninth

embodiment as a fan for forming an air curtain are arranged
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in é. row, and they arelconnected.to each other to obta.in the
fan row 622. An essential structure of individual fan 502 is
- the same as that of the ninth embodiment as shown in Fig. 35,
but there is no boundary structure between the blowoff openings
in adjacent fans 502. 1In this respect, a nozzle frame 617 is
.constituted in a series of lengthy component extending over
the blowoff openings 610 of the respective fané 502 as shown
in Figs. 36 and 37. Several supporting structures .621 are
disposed in the longitudinal direction with a suitable spacing
(see Figs. 36 and 3_7).

A suci_:ion grille 507 is disposed also so as to cover the
whole range over the fans in the block, and on the back thereof
are disposed partitio_n members 623 for partitioning a border
between adjacent fans 502. The partition member 623 prevents
from interference relating to mutual suction of the fans 502,
functions to decrease pressure loss as to suction, and
contributes to increase air capacity. As a result of
measurement of the presence of the partition member 623 in the
trial product shown in the ninth émbodiment, it has been found
that 3% improved air capacity is obtained in the product
provided with the partition member 623 in comparison with the
trial product with no pértition member. Although a protective
material 506 capable of ventilation disposed on the front of
the suction grille 507 acts disadvantageously 'upon pressure
loss relating to suction, it is indispensable part for
preventing from invasion of foreign matters. For the sake of

reducing pressure loss as much as possible, the protective
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_member 506 is made from a .punéhing metal or the like having

" high pérmeability, but when such protective member is lengthy,
it exhibits lack of rigidity so that there is a tendency of
impairing aesthetic appearance in its mounting state. 1In
order to eliz.nin'ate suéh disadx}antage, it is considered in the
present embodiment that the protective member 506 is held by
the partition member 623. More specifically, the partition

member 623 is provided with opposed arm like parts 625 on the

midway point of which is disposed a convex portion 624 as shown

in Fig. 38. The protective member .506 is forcibly in contact
with the convex portion 624 of the arm like parts 625, whereby
rigidity of the protective member 506 is elevated. Besides,
since dispersion in t;.he profile of the suction grille 507 is
absorbed by elastic deflection of the arm like parts 625, its
assembling-performancé is improved. Functions other thanthat
described above are those obtained by adding the functions
involved in the ninth embodiment, so that the advantages of
the fan system according to the present embodiment are
essentially the same as those of the fan 502 in the ninth
embodiment except that the fan system of the present embodiment
is more suitable for forming an air curtain.

While a plurality of the embodiments have been described
above, it is also possible by those skilled in the art to obtain
a variety of blower and fans as well as of fan éystems having
respective characteristic features by combining suitably

these embodiments within the scope of the present invention.
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CLAIMS
1. A 'Elowe_r and fan comprising: |

a propeller fan driven rotatively by a driving means to

supply wind;

| an air duct forming means. disposed around said propeller
fan to guidé the supply wind in the axial direction of said
propeller fan, and at the same time to guide the supply wind
from proximity of ah end of said proﬁeller fan in the outer
circumferential direction of said propeller fan;

a fan casing utilizing said air duct forming means as a
side wall and connected thereto, and having a blowoff opening
for blowing off the supply wind in said outer circumferential
direction defined on one end of said fan casing, and a surface
of the other end opposed to said blowoff opening being
semicircular in shape so as to maintain a distance from said
propeller fan; and | |

| a thinplate like air duct member housed in the fan casing,
disposed in the axial direction of said propeller fan with a
- predetermined spacing-so as to oppose to said propeller fan,
and defining a diffuser air duct for guiding supply wind in
s_aid. outer circumferential direction with respect to said side
wall; |

whereby supply wind derived from said diffuser air duct
is guided from px‘oximity of an outer circumference of said fan
casing into a gap between said thin plate like air duct member
and the other side wall defined on a surface opposed to said
side wall to blow.off said wind through said blowoff opening.
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2. A blower and fan according to claim 1, wherein
a back draft passage for guiding supply wind from said
diffuser air duct and blowing off said wind through said blow

off opening is provided in said gap.

3. A 'blower and fan according to claim 1, wherein
a plurality 'o_f wind directing plates are disposed in said
blowoff opening to partition said blowoff opening thereby to

- supply wind in a desired direction.

4. A blower and fan according to-¢laim 1, wherein
. adistance between a blowoff end of said blowoff opening
and an outer edge of said propeller fan is substantially equal

to a distance between the semicircular outer circumferential

surface of said fan casing and an outer edge of a vane of the

propeller fan.

5. A blower and fan according to claim 1, wherein
a dimension in the breadth direction of said air duct
member is around the same as or smaller than a vane outside

diameter of said propéller fan.

6. A blower and fan according to claim 1, wherein
said air duct member has different shapes at a side of
said blowoff opening from the center of said propeller fan

and a side of the closed Space opposite to said blowoff opening

A O
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side, respectively, so that an area on said closed space side

is smaller than that of said blowoff opening side.

7. A blower and fan according to claim 6, wherein
a contour of said air duct member is over an outer edge
of said propeller fan at said blowoff opening side, and is over

an outer edge of said driving means at said closed space side.

8. A blower and fan system comprising:
a plurality of fans each of which corresponds to that
claimed in at least one of claims 1 through 7, said fans being

connected and in contact with each other.

9. A blower and fan system according to claim 8, wherein
said plurality of fans are connected in such a manner that
backs opposed to suction openings of said fans are in contact

with each other, and blowoff openings of said fans are in the

same direction.

10. A blower and fan system according to claim 8, wherein

said plurality of fans are disposed in such a manner that
suction openings and blowoff openings of said fans are adjacéht
to each other respectively so that air in each said fan is
sucked in the same di’rection, and the air in each said fan is

blown off in the same direction.

11. A method for supplying wind using a plurality of blower

e e
| L I
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ahd faﬁ systems claimed in claim.lo, wherein

éaid plurality of systems are arranged so that supply wind
from blowoff'openings of one set of said systéms flow toward
suction openings of the other set of said systems, and

continuous supply wind is produced in a plurality of planes

. each having a different angle.

12. A method according to claim 11, wherein
rotatable wind directing plates are disposed in said
blowoff openings, and angles of said wind directing plates are

changed to modify a direction of said supply wind.

13. A blower and fan in which an air stream produced by
rotation of a propeller fan in a direction intersecting the
;evolving shaft center of said propeller fan at substantially
right angles is blown off along a plane substantially parallei
to a rotational plane of said propeller fan, wherein
revolving components of said air sﬁream.blown off due to
rotation of said propeller fan is guided to the side opposite
to the rotational direction of said propeller fan by an amount
correspondingItO'said revolving components by means of wind

directing plates to correct said revolving components.

14. A blower and fan according to claim 13, comprising:
a scroll casing having a blowoff opening in a direction
intersecting the revolving shaft center of said propeller fan

at substantially right angles, and having a portion, a cross

—
lllllllllllllllllll 1]



91

section of whiéh is substantially semicircular in a direction
intersécting‘the revolving shaft center of said propeller fan
-at substantiaily right angles in the opposite side to said
blowoff opening;

a disk-shaped air duct member disposed in the scroll
‘casing, and opposed to said propeller fan with a predétermined
spacing; and

at least one inclined wind directing plate disposed in
said blowoff opening, and having an inclination with respect

to a direction opposite to a rotational direction of said

propeller fan.

15. A blower and fan éystem comprisings:
a plurality of the fans claimed in claim 14, said fans

being arranged in a row, and

partition members respectively disposed between

adjacent ones of said fams.

| R A



