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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 outside a
building principal) y in case of air conditioning state as well as to a
technology in a blower and fan to 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 OF THE INVENTION Such type of a conventional blower and fan as
described 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. In the
accompanying drawings Fig. 39 is a cross-sectia:!al view showing a
condition of mounting a fan viewed from the direction of its revolving
shaft wherein a conventional transversal flow `one is LSd and which has
been disclosed :.:1 Japanese Patent La=d-Open No. 3136D3/1994 in which a
fan ma=^. body lo' disposed on its indoor side of an upper wall surface 10S
in the upper par of an opened 



16 October 2002 2 entrance doer Q06 of an accommodation unit is provided
with a suction opening 103 on the side opposite to that 101a on which has
been disposed the fan main body 101 and a blowoff opening 104 of the lower
surface thereof. Furthermore, a transversal flow vane 113 for delivering
air from the suction opening 103 to the blowoff opening I04 and a driving
motor 114 for rotationally driving the transversal flow vane are disposed
inside the fan main body 101, while a fan casing 115 for ' introducing a
flow of air is disposed on the outer circumferential part of the
transversal flow vane 113. Moreover, a plurality of wind direction
adjusting plates I16 for adjusting a wind direction of blowoff air are
rotatably supported at the blowoff opening 104 with their upper end
sections thereof as the fulcrums, respectively. In the above described
constitution, when the transversal flow vane 1I3 is rotated in accordance
with rotation of the driving motor I14, air sucked through the suction
opening 103 passes through the transversal flow vane 1I3 , 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 the
opened entrance door 106. In a condition for mounting the fan shown in Fig.
39, while there is a suction space A110 between a ceiling surface l07 and
an upper surface 101b of the fan main body being the surface opposite to
the blowoff opening 104 of the fan main body I01, even when the upper
surface 101b of the fan main body is closely secured to the ceiling surface
107 to define no suction space A110, the fan can be attached   16 October
2002 3 without affecting adversely blowing action, since no suction opening
103 is blocked off. In a transversal flow vane, the suction opening 1D3 is
symmetrically positioned to the blowoff opening 1C4 in the fan casing with
respect to the revolving shaft, so that both of a suction flow and a
blowoff flow pass through the transversal flow vane 113. In other words,
when the transversal flow vane is rotated by substantially I80, the suction
flow changes into the blowoff flow, and hence, transversal flow 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 I01 does not become so
small, although a dimension of vane 



outsides diameter of the transversal flow vane is smaller than that of a
propeller fan, since the former fan involves a fan casing. The blowoff
opening 104 in the fan casing has a small width dimension, because of
blowoff for the transversal flow vane, but 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   16
October 2002 4 opening. As a fan which can solve the above described
problems, there is the one described in Japanese Patent Laid-Open No.
3I3603/1994 wherein a plurality of propeller fans are used, and a plurality
of supplying wind sections are disposed in parallel with each other. Since
the above described fan 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 supplying directions 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 type wherein
reference numeral 35 designates an outer casing for a fan 101, and 103
denotes a suction opening defined on the upper section of the outer casing
into which is formed a resin molded article 7 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 that the driving motor is positioned in between the above
described bell-mouths 30. A plurality of wind supply sections each of which
is composed of the driving motor 1, the propeller fan 2, and the bell-mouth
30 are placed in the outer casing 35 in parallel to each other. Reference
numeral I04 denotes a blowoff opening defined in the lower section of the
16 October 2002 5 outer casing 35 which has a constitution communicating
with the above described suction opening 103 wherein a rounded lower end
section 34 is folded inwards, the extreme 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 casing
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 triangular 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 Z04. In a
conventional fan of propeller fan type, its wind flow direction is in the
axial direction wherein wind blows from a upward direction to a downward
direction, so that it is necessary for maintaining a suction space A110
between 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
I02 far mounting the main body on an upper wall surface 105 of an entrance
door. In these circumstances, such fan cannot be mounted closely on the
surface of a ceiling, wall, or floor. Figs. 41a) and fib) 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 Fig.
16 October 2002 6 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 substantially 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 where the fan main
body 101 is obliquely inclined, whereby a direction of blowoff wind is
inclined towards a direction outside the building, i.e., a side of the
external wind. In the mounting condition shown in Fig. 41(a), blowoff '
wind is forced by external wind towards the room side (left 



side in the drawing), so that the external wind blows into the roam. 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 condition 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 where 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 where external wind is strong. In the figure, although a fan main
body 101 has been mounted in an obliquely inclined manner, since force of
external wind is stronger than that of blowoff wind of the fan, the blowoff
wind   16 October 2002 7 is unlike that shown in Fig. 41(b), wind blows
into a room deft side in the drawing). so that external wind invades the
room. In 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 has 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   16 October
2002 8 pressure loss, and thus, such a situation where a static pressure
involved in a fan 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 such problems that it is required to use
a scroll casing for ensuring 



its performance 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. In addition, 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.   16
October 2002 9 SUMMARY OF THE INVENTION According to a first aspect of the
present invention) there is provided a blower and fan comprising: a
propeller fan, a fan casing, a first, trig plate-like, 5 air duct member, a
second air duct member, a wall and a blowoff opening; wherein: the
propeller fan is driven rotatively by a driving means to supply wind; the
second air duct member is disposed around the 10 propeller fan to guide the
supply wind produced by the propeller fan from the proximity of an end of
the propeller in a radial direction, the second air duct member also being
for separating a suction side of the propeller fan from a blowoff side of
the propeller far.; 1~ the fan casing is connected to the second air duct
member, the fan casing being a substantially semicylindrical surface that
is coaxial with the axis of the propeller fan; the first air duct member is
housed in the fan casing, disposed around the axis of the propeller fan
with a 20 predetermined spacing between the first air duct member and the
propeller fan so as to oppose the vanes of the propeller fan, and defining
a diffuser air duct together with the second air duct member for guiding
the supply wind away from the axis of the propeller fan; 2~ the blowoff
opening, defining an end of the diffuser air duct, is provided so as to
blow off the supply wind in a direction perpendicular to the axis of the
propeller fan; and the wall is opposed to the first air duct member and on
the opposite side of the first air duct member to the second 3U air duct
member, the blowoff opening formed adjacent to the wall, and supply wind
derived from the diffuser air duct is blown off from the blowoff opening
through a space between the first air duct member and the wall.   16
October 2002 



10 BRIEF DESCRIPTION CF 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 decorative grille has been removed therefrom;
Fig. 3 is a side sectional view showing a blower and fan according 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   16 October 2002 m invention; Fig. 5 is a side sectional view for
explaining 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 present invention; Fig. 7 is an
explanatory view for mounting the blower and fan according to the third
embodiment 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 to a fourth embodiment of the present invention in a state where
a 'decorative grille has been removed therefrom; Fig. 10 is a bottom 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 f fifth embodiment of the present invention; Fig. 12 is
an explanatory view for mounting the blower and fan according to the fifth
embodiment of the present invention; Fig. 13 is a bottom view showing the
blower and fan 



according to the fifth embodiment of the present invention; Fig. 14 is an
explanatory view showing the blower and fan according to the fifth
embodiment of the present invention; Fig. 15 is a side sectional view
showing a blower and fan according to a sixth embodiment of the present
invention.; Fig. 16 is a front view showing the Mower and fan   16 October
2002 12 according to the sixth embodiment of the present invention. in a
state where a decorative grille has beer. removed thereform Fig. 17 is a
side sectional view showing the blower and fan according to the sixth
embodiment of the present invention; Fig. I8 is a front view showing the
blower and fan according to the sixth embodiment of the present invention
in a state where a decorative grille has been removed therefrom; Fig. 19 is
a front view showing a stage of a blower and fan from which have been
extracted an internally driving motor 



and a first air duct member shown in Fig. lo'; Figs. 20(a), (b), 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(b) 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. 2I is a front view showing a
blower 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 far. according to the seventh
embodiment of the present invention in a state where a decorative grille
has been removed therefrom; Fig. 23 is a front view showing the blower and
fan according to the seventh embodiment of the present invention in a s
rate where a decorative grille has been removed therefrom;   16 October
2002 13 Fig. 24 is a frcnt view showing the blcwer and fan dCCOr''~~.^.g t0
t~":e SeVeI: t:l e.T.~'JCdii 1e i t Of t h2 pr eSt"`rtt 1n~% ent10:1 



in a state where a decorative grille has been removed then efrom; Fig. 25
is a front view show=ng the blower and fan according to the seventh
embodiment of the present invention in a state where a decorative grille
has been removed therefrom; Fig. 2o is a front view showing the blower and
fan 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
ef the present invention; Fig. 28 is a side sectional view showing the
blower and fan according to the eighth embodimen~ of the present invention;
Fig. 29 is a side sectional view showing a blower and ian 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 far: according to the ni.^.th
embodiment of the present invention; 



Fig. 33 is a front view showing a blower and fan according to a tenth
embodiment of the present invention; Fig . 34 is a partially cutaway bottom
v iew s howing a blower and fan according to the tenth embodiment of the
present invention;   16 October 2002 14 Fig. 35 is an enlarged sectional
view showing the blower and fan according to the tenth e~rbediment of the
prese::t invention; Fig. 36 is a front view showing a nozzle frame of the
bl cover 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 e:nbodi:~ert 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 present 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. 4Z is an explanatory view for
mounting a conventional blower and fan. BEST rIC~DE FOR EM3fD:ING T~:F.
T_w'E:~1=ION First Embodiment: Fig. 1 is a side sectional view showing a
product structure 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   16 October 2002 



15 designates a propeller fan driven rotationally b` a driv=na motor 1 to
effect blowing-off operation; reference 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
bell-mouth casing and for separating a suction side from a blowoff side,
reference numeral 16 denotes a faZ casing opposite 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 disk-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 functic~ing as a draft
guide with a larger dimension than an outside diameter of the propeller
fan, reference numeral 15 denotes a fan main body, reference numeral 103
denotes a suction opening a side of which is opened and the resulting
opening corresponds thereto, reference numeral 15a denotes a back of the
main body oppos ite to the suction opening, reference numeral 11 denotes a
motor mounting plate for securing the driving motor 1 ar.d the first air
duct member 3 at a substantially central portion of the back 15a of the
main body, reference numeral 22 denotes a fa.^. hclding nut for holding
detachably the propeller fan 2 around the revolving 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   16
October 2002 16 3 which is configured larger than a dimension o_ tha
outs=~e diameter of the propeller fan 2 and mounted in substantlal'_y
parallel thereto, and reference numeral 10 denotes a back space of a
centrifugal diffuser air duct, respectively. A fan casing lfi 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 cn the side of the main body positioned opposite thereto. The
whole of the fan casing is formed i':~tegrally 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 wh_ch
constitute a side wall, the fan casing 16, and the suction opening 104. The
fan casing includes further the decorative grille 14 to constitutes the
main body I5. The decorative grille 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 cpening
104 of the fan in a width direction of a scroll casing so as to partition
its blowoff air duct along the width direct=o.^.. Rir sucked by the
propeller fa.^. 2 trrough the decorative grille 14 and the fan s~,:ction
opening 103 receives a force in the axial direction as well as the
diametrical direction ~v means of rotation of the propeller fan.
Furthermore, according to the present propeller pan, velocity energy of a
flow from the axial direction to the d;ametrical direction can   16 October
2002 I7 



be converted into static pressure by means of the bell-mouth casing 5, the
second ai= duct member -~, and the first a.r duct member 3 without
discarding uselessly the velocity anergy of flow. In other words, according
to the present propel ler fan, a flew can be charged at 90' to elevate a
pressure istati~ pressure) as compared with draft along the axial direction
in a flow derived from a conventional propeller fan by means cf the
centrifugal air duct 9 wherein a flow in the axial direction is converted
into the one in the diametrical direction in a blowoff space towards an
outer circumferential 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 propeller 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 into static pressure, whereby characteristic property of
the present propeller fan is elevated. Air a flow direct i on of which has
been changed frcm the centrifugal diffuser air duct 9 to the diametrical
direction is guided to right and 1 oft sides of the fan main body 15, and
blown off from the blowoff opening I^.~ of the fan ir. the a^der 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 ~~_nd velocity
due to a pressure converted by the centrifugal diffuser air duct, whereby
the air can be blown off to a distant place. Ia addition to the   16
October 2002 18 above, wind supply towards the upper side collides with the
fan casing 16, so that the flew changes its direction by about 180 to a
side of the back space 10 of the centrifugal diffuser ai= duct defined
between the back 15a of the main. body and the first air duct member 3,
i.e., onto the cuter circumferential section of the firs t air duct member
3, and the air is supplied 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 wall 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 charged is collec fed in the blowoff
opening I04 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 flow moving in the diametrical direction
towards four surfaces of sides of a box-type main body is collected by
means of the scroll casing 16 on one cf the surfaces in sides of the
box-type main body to blow off the same. T_r. a conventional scroll type
casing wherein it is adapted in such that a volute tongue exists, and a
vortex is expanded   



16 October 2002 19 towards a bl owof f opening, whereby wind i s made to
flow smoothly, even if air capacity can be assured ar,d no'_se can be
reduced, it is difficult to delivery wind to a distant place, because
diffused wind blew off from the e:cpaadad blowoff cper.ing 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 I0, in other words, a
spacing defined between the fan casing and the first air duct member 3 is
the same in the upper half area, and further a spacing defined between a
side wall of the main bcdy 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. ~s a result,
wind is blown off while remaining air capacity and wind velocity as they
are by such an arrangement that wind flcw is concentrated in a constant
direction without diffusing the wind flow 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 2' is defined between
the fan casing 16 and the main body 15, electrical parts such as capacitors
and wiring components 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   16 October 2002 ?0 of other
types cf fan such as transversal flow fan, resu_ti:~g in light weight, and
no complicated fan casing is required. Thus, such simple structure brings
about low vane lcad 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 compa=ison with a line flow fan of high
air capacity, two times higher rotational speed can be achieved with
respect to the same aix 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 bl~woff direction of the wind, and further unifo~mizir.g blowoff w_nd
velocity. Namely, if the wind blown off from the blowoFf opening 104 has
not yet been uniformi~ed, they interfere with each other, so that such wind
does not reach a distant place. In a prototype fan according to the present
invention having ~ 210 cane outer diameter, Q300 main body profile, and 300
x 75 mm blowoff opening dimension, when the wind directing plates 17 are
disposed in the case where a pr~~peller fan is rotatively driven at 2200
r/m rotational frequency, an advantage of about 3G~ elevated wind velocity
was obtained. Although the above   16 October 2002 



21 described fan has bee.^. constituted in such that ti:e propell'r 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 firs t air duct member 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 small er
than a diameter of the fan casing to hold a spacing for asssring 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 outs=de 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 casing, if it is not arranged
accordingly, insufficient~wind velocity is obtained. In an example of the
above described prototype fang no wind velocity was obtained in case of ~
I80 va.^.e outside diameter of the fan. This is because a pressure
decreases in the main body, since an air duct from the fan to the blowoff
opening becomes too long. Accordingly, it is desired to keep a fan diameter
larger with respect to the main body so as to blow cff 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 diffuser air
duct and passageway in the axial direction to a fan diameter. Second
embodiment:   16 October 2002 22 Figs . 3 , 4 , and 5 ar a side views eac
^~ s hcw i ng anet~:e= product structure of a blower and fan according to
the present inven Lion wherein the same components as t:.cse in F igs . 1
an3 2 are designated by the same referonce numerals as those in Figs. 1 and
2, respectively. A unitary fan casing I9 is obtained by molding in tegrally
the bel l-mouth cas ing 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 foamed polystyrene. Furthermore,a unitary fan casing 20 is
obtained by molding integrally the bell-mouth casing 5 and the second air
duct member 4 in the constitution of Fig. I as well as a fan casing 16 by
the use of a heat insulating Light-weight material such as foamed
polystyrene. In a bl owoff opening 104, there are a total of two
anteroposteriorly wind directing plates I8 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 centrifugal
diffuser air duct back space 10 to partition the blowoff air duct 104 in
the axial directicn. 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. In Fig.
4, the antereposteriorly wind directing plates are inclined with respect to
the side of a main body back ISa, so that the blowoff wind does not direct
right down, but inclines slightly towards the s'_de of the main body back
15a which   16 October 2002 23 



indicates a condition for mounting a fan in the case :here e:cternal wind
blows. Since a unitary fan casing is integral?y molded from a heat
insulating light-weight material such as foamed polystyrene, integration
and weight sav ing of par is 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 anteroposteriorly 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 a11 of a sucking section 19a, a blowoff
section. 19b, and an intermediate section of them have a circular contour,
respectively. 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 bel
l-mouth 5 although the original shape is square, since the opening surface
of the main body 15 is square. In the circumstances, since a profile of the
suction flora 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 revol ution   16 October 2002
~4 as is the case ef a transversal flow fa:: 7ene=aces easily due to a
further reason where the propeller fan 2 rotates at high-speed. On the
contrary, in the unitary fan cas:.ng 19, since the sucking R secticn is
formad into a:~ earthenware mcrtar-shape covering the outer circ~mferential
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 ce.^.tering 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 ~~f a.propeller fan as disclosed in Japanese Patent
Publication No. 35880/1994. In the case where the scroll 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 en 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 scrolli.^.g scale of enlargement, if the
va^e outside diameter is oiBO, _ts scroll outline comes to be Q300, so that
the scroll outline becomes 1.66 times larger than the vane outside
diameter. In case cf employing such flow as an air c~.:r rain, it is
rzgu~.red   16 October 2002 ?5 



to uniformize blowof~ wind veloci~y cf a flow in a consta.^.t direction as
mentioned above. In this respect, although a.^. air capacity capable of
processing somewhat decreases at the same rotational frequency, a
constitution of the present invention is such that a fan casing is arranged
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. Hy such arrangement,
it is possible to be around a210 vane outside diameter with respect to D300
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 cn such fact that 1.15 to 1.2 times larger
first air duct r.:~mber 3 than the vane outside diameter is optimum with
taking a air duct defined on its outer circumferertial part and extending .
from the centrifugal diffuser air duct 9 to tr.e centrifugal . diffuser air
duct back space 10 into consideration. rF ig. 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 ( whi la tre
rearmost part may he easily mounted to the :rain body and successively
assembled further parts in order. Fig. 5 shows product structures ef blower
and fans shown in Figs. 3 and 4 as well as a case wherein the parts are
assemb:.ed. First, a motor mounting plate 11 is fixed at a substantially
central past oz   16 October 2002 2 t7 a main body back 15a of a box t f~pe
main body i 5 a si9e cf which is opened by means of spot welding, thrEaded
fi:~ation or the like. Then, a driving motor 1 is secured to the motor
mounting plate lI by motor fixing screws 23. _Tn this occasion, a first air
duct member 3 is also screwed together with 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 the like.
Although the present explanation has been made with respect to the unitary
fan casing 20, a unitary fan casing I9 is arranged in such that a fan
casing 16 made from thin steel er the like was secured to the main body 15
before inserting the fan casing 19. In case of inserting the unitary fan
casing 19, the main body I5 has been provided with, for example, a s rapper
or the like so as to hold a~predeterrnined spacing 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 nut 22. Finally, a decorative
grille is attached to an opened section of the main body. In case of
conducting maintenance such as remov al of dus t adhered to the propeller
fan 2 of the blower and fan, first, the decorative grille attached to the
suction opening 103 cf the main body 15 is removed, then, the vane fixing
nut 22 is removed, and finally, the propeller fan 2 is removed from the
16 October 2002 2~ revolving shaft Ia of the driving motor 1. ?~s c2scr
ibed above, 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
uniform on 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 I4 is removed,
then, the proaeller fan 2 is removed, under this condition, wall mounting
members such as wood screws are insezted 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 blows: 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 nct disposed, and
a blower and fan may be directly secured to the ceiling surface 107 in a
state where the decorative grille 14 has been removed. As described above,
according to the present invention, a blower and .an main body can be
directly secured to a wall surface or a cei'_i:~g surface 



16 October 2002 28 in a simple and positive manner, so that metal
fitti.^.gs 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-weigr.t manner. Third Embodiment: Fig. 6 is a side view showing a
state wherein a plurality of bl ower and fans are disposed and mounted at
dis tan t positions in a room, respectively. The right side in the figure
shows a usual mounting s rate for functioning blower and fans as an air
certain wherein a plurality of the blower and fans are arranged
continuously in parallel to each other in which _ __ _ -reference numeral-
I01_ designates a _fan_ -main body,. refererce_ _ _ _ __ numeral I03
denotes a suction opening, reference numeral 104 d.e'notes a blowoff
opening, reference numeral 105 denotes an upper wall surface of entrance
door, reference numeral 106 denotes an opened entrance door, reference
numeral I07 denotes a ceiling, reference numeral 106 denotes a floor, and
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 Z03 of a fan disposed in the lower part of tr.e
drawing, and the air thus sucked is supplied from the blowoff opening I04,
more specifically, air is sucked by the fan disposed in the left lower part
of the drawing, and a direction of the air to be supplied is changed into
the one which is perpendicular to the direction of sucked air in this ian.
The air thus suppl'_ed   16 October 2002 ~9 is used as suction ~~rind for
another fan mounted on the ce_;i..^,3 I07. Blowoff ~w~ind from the fan on
the ceiling is sugpli=d to the fan for an air curtain disposed on the
entrance doer I06 as interior circulating wind. A mounting manner of the
fan for an air curtain is such that a main body 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 clossly to the ceiling I07, because a side facing
to the ceiling I07 of the building is a main body side b 101b opposite to
t'~e blowoff opening 104 of the fan main body 101. 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 hart of a room is
blown off from the left side to the right side is illustrated. In this
case, the side of the suction opening 103 is free, the main body side bI0lb
is faced to the wall side 109 of the building, and the main body side alOla
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, s=nce a dimension of vertical direction of a fan is determined by
a dimension of a vane of its propeller fan along the axial direction, the
fan in this embodiment may be constituted in a th i n profile, c~Thereby 



a dimension protruded from the ceiling can be suppressed, sa that the
resulting fan comes to be in a state where it fits suita~ly to the ceiling.
In the same figure, a fan mounted usually as a circul ator is illustrated
in the left 1 ower part   16 October 2002 30 wherein the main body s=de b
101b is facet to the floor 108 of the building, and the main body side a
101a is faced to the wall 109 of the building, and thus, the fan main body
101 can be closely mounted to both the floor 108 and the wail 1C9, whereby
the fan can be stably settled on the floor. while the above description has
been made on a co.^.stitution w;:erein air is circulated along walls of a
room, when such constitution is applied to an area defi.^.ed between two
rooms as a pat tition, 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 space of the
upper layer where no airconditioning is required is partitioned by
circulatingsupply 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 entrance 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, such a complicated plane wherein an entrance door facing to
the outside is indented towards the interior of a room can be also sealed
with continuous flow of supply wind in accordance with the same manner as
that described above. Figs . i (a) and (b) are side views each showing a
state of mounting a bl ower and fan for air curtain use, and particularly
showing a case where external wind blows. Fig. 7;a) illustrates   16
October 2002 31 a case where a blowoff direction of wind '_n a fan ~;~ai:~
bod~: 101 is allcwed to direct substantially right below as in the case of
Fig. 3, in other words, the figure ill ustrates 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 direct i on 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 (left
side in the drawing) by external wind, so that the external wind invades
the rocm. 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 drawing), a degree of invasion of
external wind to the room decreases. In 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 who=a external wind blows
after having Seen mounted tre fan main body. Bes ides, a mounting s rate 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 requiring modificatica of a  



16 October 2002 32 o'irection for mounting the main body, so that
ccunter:neasu=es against exte=nal wind can be simply achieved. In Fics. o
and 7, a plurality of fans are connected in parallel to each other so as to
adjacent a sucticn opening of a propeller fan to a blowoff opening of
another propeller fan to form an air cur ~ain by blowoff wind flows
delivered from a plurality of fags. In this arrangement, wind is supplied
from the blowoff opening 104 in the whole bottom end section corresponding
to a fan casing of the fan main body Z01, and such blowoff openings are
successively 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 from a fan casing having small gap with respect to the fan at
a constant caind velocity while ensuring air capacity and wind velocity
through the propeller fan to a c'er.trifugal diffuser air duct. Fig. 8 is a
side view illustrating a state of mounting blower and fans in a combination
thereof, and particularly showing the case where external wind blows
intensively, or the case wr:ere an opening height in an entrance door is
high. Seth the backs 101a of two fan main bodies 101 are closely is contact
with each other so as to be adjacent a blowoff open=ng 104 of the former
fan main body to another blowoff opening 104 of the latter fan main body.
accordingly, a dimension of blowoff wind in the axial directi on comes to
be about tcao times la=ger, so that intensity of blowoff wi.^.d becomes
about two t lines higher. In this s ituation, ev en if intens ity of eater
nal =~ind is remarkable, a degree of invasion cf bl cwoff wind cue to
exte=nal   16 October 2002 33 wind into a room decreases. In th=s
arrangement, a fan yac~^y to the interior of the room sucks air from the
room, while another fan facing to the exterior of the room sucks a_r ferm
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 opening 104 in each ef the fan main bodies
faces the lower end surface of an upper wall 105 of the entrance door.
Particularly, in this arrangement, a constitution of a series of fans is
disposed on a ceiling, whereby the interior of a room may be partitioned by
an air curtain to separate an area where' air-conditions^.g is required
from the other areas, or a smoking area may be established, and further an
area where air-conditioning is generally operated may be divided into
suitable sections without employing any bridgewall. Fourth Embodiment: Fiq.
9 is a front view showing a state wherein a decorative gripe 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 bl owoff e~enizg I04 thereof wherein the same components as these
shcw~ ~ ^ the preceding figures are represented by the same refere.^.ce
numerals in these preceding figures. Reference n;:meral 21 designates an
endothermic-exothermic material disposed in the blowoff opening 104. Since
the endothermic-exothermic material 21 is positioned in the place where wi
nd veloc=ty is   16 October 2002 



34 t!~.e highes t, good hen t exchange ef f is iency is a trained .
Besides, when, for example, an elongated rod-like sheath heater is used as
such endothermic-s:rothermic material, effective heat exchange is
achievedwith respect to supply wind, and the blowoff wind is scarcely
affected, because the endothermic-excthermic material has el;ngated
rod-like profile. r urthermore, when a sheath heater is adapted to have
U-shape so as to extend the same from a substantially central part of a
centrifugal diffuser air duct 9 in its axial direction to a substantially
central part of a centrifugal diffuser air duc t back space 10 in its axial
direction, the whole le.^.gth becomes remarkably long. In such
endothermic-exothermic material, when terminals ZIa, 21a 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 circumference of the sheath heater is
significant, heat exchange of high capacity becomes possible. when a part
of a wind directing plate 17 is cut away in the vicinity of an area where
the sheath heater 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 cur rain can be
effectivel y used as a supplementary heater in winter season. Ref erence
numeral 24 in Fig. 9 designates dra epenable second blowoff air duct
without conta~.ning a scroll casing 16 of a box type main body 15 and
disposed on the side adjacent   16 October 2002 35 tc the blowoff opening
134, reference name=al 25 as open=r.7 and closing damper disposed in the
second blowoff air duct, and 26 a blowoff blocking section 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 cf 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 singl a 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 s bowing a pr oduct
structur a of a further blower and fan according to the invention wherein
the same components as those of the preceding figu=es are represented by
the same reference numerals as those of these figures. In Fig. lI, three
blower a.nd fans are connected ir. parallel to each other in such a manner
that a suction. opening 103 of a main body 15 is disposed adjacent to a
blowoff ope.^,ing I04 of another mai n body 15. As in a blower and fan
dis~l csed in Japanese Patent Laid-Open No. 313603/1994, the number of
blower and fans to be connected is determined by a dimension   16 October
2002 



36 of frontage of an cpened entry :ce docr 1G6 =n a b;:ildin g. Dimensions
of the bl owe: 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 o 2i0. On cne hand, in a conventional blower and fan of propeller
fan type, a width A is 1B0 mm, a height H is 220 mm, and a depth C
including a main body mounting bracket 102 is 2~5 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 la=ger, three fan main bodies, i. e. , thr ee driv ing mctors are
required in a fan used for, e.g., 900 mm frontage. On the other hand, five
fan main bodies, i.e., five driving motors are required in a conventional
blower and fan. Due to the fact described herein, according to the blower
and fan of the present example, the number of driving motor to be used
which is the most expensive in manufactures' costs can be reduced, so that
the manufactures' costs themselves car. be also reduced. When a vclume
wherein blower and fan is to be installed is compared, a suction space A110
is required to maintain in a conventional blower and fan of propeller pan
type. In th=s respect, since a height of the suction space A110 is reauired
to be :50 mm in Figs. 16 to 18, it results in 300 mm height x 1 80 mm depth
in the present example) while ~t results is l220   16 October 2002 37 t
150) height x depth 2.t5 mm, if a width is the same iz bct'~ the cases.
Consequently, a volsme required for installi:?g a fan in the present
example is only 60% as compared with that of a ccnventional fan. Fig. 12 is
a perspective view showing a product structure obtained by combining blower
and fans described in Fig. 8 wherein the same reference numerals as those
of the preceding figures designate the same components as those of the
preceding figures. In Fig. 8, a pair of fans are connected in such that a
main body back 15 being the surface opposite to the suction opening 1D3 of
a fan is superposed to that' cf another faa in such a direction where the
suction openings 104 are aligned in the longitudinal direction (direction
of revolving shaft). In Fig. 12, a set ef three fans connected in parallel
to each ether in such a manner that a suction cgening 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 opposite to the suction opening of a fan is superposed
in a longit~d~nal direction ~~The=a blowoff openings are aligned. Namely, a
set is constituted in such that one pair each of fans shown in Fig. 11 is
co^nected with each other so as to face closely a main body back 101a to
another main body back 101a. 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 al so two times larger. As mentioned above, such
arrangement is effective for improving a capacity far blocking e:cternal
wind   16 October 2002 38 i^ case where external wind is particslarlv
re:na=kable. In the above description, a pla.^.e-like air saal with respect
to an entrance door to the outside has been explained. In this con;ection,
there are a tight building as well as a factory and a hospital which
requires p~riLy in the =nterior 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. In this case, useful
is such an air supply system that when a propeller fan, which is driven
rotatively 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 !sigh pressure can be 'supplied with low ..^,oise. when such
wind ~is blown off from a blowoff opening defined on one end of fan casing
of tre fan containing the diffuser air duct along a direction in which
blowoff wind of the propeller fan is in substantially perpendicularto the
ax~aldirectiOn,'_tbecomes possible to supply such wind to a dis rant place.
In other words, when a supply air flow is formed from wind blown off from a
set of plural fans obtained by. such a manner that a plurality of fans are
connected in parallel to each other in such that a suction opening of a
propeller fan is all owed to be adjacent to a blowoff opening of another
propeller far., a forcible air curtain flow, i.e., air partition can be
obtained. Apart ~rom a set of plural fans with a certain distance, another
set of 



16 October 2002 39 plural fans 1S arranged whe_ein another supply a:.= flow
is allowed to form in another direction frem the latte: se~ of plural fans.
when much more combinations from thesa sets mo:e 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 pl~:ral fans, and
fu=the= 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 hal 1~ay through which passage is possible, but
which can lock the interior air may be established by 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 system having a more complicated
constitution can also be achieve~9 by such a manner that rotatable wind
directing 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 cha::ged from a perpendicul
ar direction with respect to the axial di=ection. As described above, in
the present invention, it is arranged in such that a diameter ef vane is
made to be larger as much as possible in comparison with a size ef a box
profile of a blower and fan. This is because air capa,:ity i::creases   16
October 2002 40 by an outside diameter rat'_o o` va:.e to t..".ird pcwer,
if a rotational frequency is the same in both cases. For this reason, a
diffuser air dLCt and a semicircular fan casing are disposed in such that
supply wind is allowed to be concentrated to blow off the same, wr.ereby it
becomes toss=ble to supply wind to a distant place without decreasing a=r
capacity and wind velocity. Due to a boss structure of a fan wherein a
motor is contained in a vane of propeller fan, a thinner fa:: car. be
obtained. In addition, a structure of a fan along the axial direction is
significantly reduced by a diffuser back space having a thickness 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 position at substantially the center
with respect to a height of a blowoff direction, and a height of hlowoff
direction in~a biowoff 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 ~~-ind direction has been obtained from t!:e diffuser air duct
and an air duct of the diffuser back space, so tha t the=a is no need to
attach a long guide in the bloweff openi:!g. Due to this fact, it is
possible to suppress a dimension in a height direction. Accordingly, a
blower and fan having a good s~ ace factor of small installaticn volume can
be obtained based on a fu. they advantage of no need ef providing a space
for suction between a ceiling and the fan main body. A blower and far.
according to the prese:~t invention. 



16 October 2002 41 comprises a propeller fan driver. rotatively by a meter
perform 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 bloweff opening in a direction perpendicular to
the revolving shaft of the propeller fan, and having a ~~bstantially
semicircular contour of a section perpendicular to the revolving shaft; and
a disk-shaped air duct disposed so as to oppose to the propel ler fan with
a predetermined distance. Furthermore, since a plurality ef current plates
being horizontally wind directi.^.g 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 off icient air curtain to which has been applied a novel
propeller fan having improved aerodynamics-noise characteristics, so that
there is little limitation for mounting, and a small volume for
installation can be constituted by only a simple structural modification.
As a result, an air curtain having high external wind shut-off capability
can be attained. Accordingly, vanes can be detached by merely 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 wherein 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 ' fight-weight material such as
foamed polystyrenz is   16 October 2002 42 used, and assembling of parts
can be simply carried out has been described in the explanation c~ the
in~~ention, w!:en a thixotrcpic molding product of a mag^ssium 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 1'_ght 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 invention, Fig. 16 is a front
view showing a state where a decorative grille has been removed, 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 grit le has been removed, and Fi:~. 19
is an explanatory view for explaining an air duct ~,:sed in Fig. 15. In
these figures. reference numeral 202 desig.^.ates a propeller fan driven
rotatively by a driving mctcr 201 to perform wind supplying action,
reference acme=al 205 denotes a bell-mouth casing for introducing air into
the propell er fan 202, reference numeral 20~ denotes a second air duct
member   16 October 2002 43 con^aected to an outlet end of the bell-mouth
casi::g and for separating a suction side from a blowoff side, re:erence
numeral 316 cenotes a fan casing having a blowoff opining :~0:~ in a
direction perpendicular to the revolving shaft of the propeller fan 202,
and having a semicircular profile of a secticn perpendicular to the
revolving shaft, reference numeral 203 denotes a thin plate-like first air
d~,:ct me:~ber 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 arid the first air duc~~ 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 201a of the driving motor 201, reference
numeral 209 denotes a diffuser 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, a,nd mounted
substar_t~ally in parallel thereto, and reference numeral 310 denotes a
centrifugal diffuser air duct hack surface, respectively. On the outer
circumference of the first air duct member 203, the fan casing 316 having a
larger si=a than that of t'~e   16 October 2002 44 former is mounted in the
form of a semicircular conicuraticn centering as the revolving shaft 201a,
and the bleu~of r ope.^.ing 404 i s defined on a side of the main body
positioned opposite thereto. The main body 315 is composed of the whole fan
casing obtained by forming integrally the bell-mouth casing 2C5 berg 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 3I5; and a
decorative grille 3I4. The decorative grille 3I4 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 blowof f opening
404 of the fan in a width direction of ~a scroll casing so as to partition
a blowoff air duct along its width direction. As shewr. in Fig. 16, the
suction opening 404 i~ 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 axial direction to diametrical direction by rotation of the propeller
fan, and at t:;e same time, the air can be supplied after being converted
into static pressure by means of the bell-mouth casing 205 and t::e first
air duct member 203 without losing uselessly speed energy from the axial
direction to the diametrical direction. More specificayly, a direction o~ a
flow can be changed by 90 to elevate a pressure Cs ratio pressure) as
compared with a draft in its axial di recti~n corresponding to a flow of a
conventional propel ler fan by mews   16 October 2002 45 of the centrifugal
diffuser air duct 2G9 wherein a floe; in the axial direction is converted
into that in the diametrical direction in a blowoff 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 enexgy 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
duct 2G9 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 vff 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 collides with the fan casing 316 to change
its direction to the si~e ef the centrifugal diffuser air duct back space
310 defined between t:~.e main body back 315a and the first air duct member
203, i.e., the direction of the flow is changed by about 18G in the outer
circumferential part of the first air duct member 2D3, and the resulting
air is blown off from   16 October 2002 46 the blowoff opening 4u4 through
the ce^tri=u~;al d:.yfuser G=y duct back space 310 . Further, as shown ir:
Fig . 10 , s upplying wind towards side surfaces collides also with the
semicircLlar fan casing and side walls of the main body 315, a direction cf
the flow is changed to a side ef tre centrifugal diffuse air duct back
space 310 defined between the main body back 3ISa and the first air duct
member 203, i.e., in the outer circumferential part of the first air duct
member Z03, the resulting air is collected in the blowoff opening 404
opened over the whole lower part of the main body 315 to be blown of~
towards a constant~direction with high air capacity and high wind velocity.
In brief, a flow direction of air sucked from a yront 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 casing wherein a volute tongue
exists, and it is adapted to expand a vortex 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 blown eff from the
expanded blowoff opening differs remarkacly dependent upon a position of
the blowoff opening, so that it is difficult to supply wind to a distant
place. As shown in Fi gs . 17 and 18 , a gag defined between the fan casing
315 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 



16 October 2002 47 s~.:pply wind from the propelle: `an concentrates on
t::e blcwoff side. Namely, a flow of wind is content=aced is a co::sta.^.t
direction without diffusing the flow of wind a'ter exiting the fan, so that
the wind can be supplied to a d=scant place whil a maintaining its air
capacity and its wind vel ocity. A cas i rg back space 327 is defined
between the fan casing 316 and the main body 315, and parts and wiring can
be contained the=ein. Moreover, propeller fan belongs to a centrifugal fan,
and a vane profile is simpler than that of other vanes in a transversal
flow fan and the like. Accordingly, a propeller fan can be easily
manufactured from a light metal, so that the resulting product has a high
strength and 1 fight weight, whereby high-speed rotation becomes possible
and a sufficient air . capacity can be obtained in a compact size. In such
blower and fan, as shown in F_gs. 17 and 18., a plate 203 being the first
air duct member has a circular shape. In this respect, a plate haring 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 a_ameter. In this
embodiment, however, a s i ze of the first air duct member 203 could be
more downsized without affecting adversely its wind supply performance. An
extent cf such downsizing extends over a range described hereinafter. In
the constitution sho~;n in Figs. 17 and 18, an air duct member is
concentrically prow=dad o:~ the shaft center of a fan ~~herein an o;:tsi3e
di ameter ef the air duct member is made to be 0.7 to 1.05 times smaller
16 October 2002 48 than that of a vane of the propeller fan. with refs=enca
to Figs. 15 and 16, as a profile of the downsized firsu air duct member
203, it is considered that a rotational center of the propeller fan 202,
which corresponds to the con=er of the driving motor 201, passes through
this central pcsi~ion, 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. lo. Under such
condition as described above, a size of a half of the first air duct member
203 on a side under the horizontal center 1 ine, i.e., a side of a blowoff
ogening 404 is made to be 1.15 to 1'.2 times larger than a vane outside
diameter. ~s shown in Fig. 19, a size of a half of the rest on a side over
the horizontal center line, i.e., a side of a close3 space being aside 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 201 can be disposed or.
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 ogening intersects the horizontal
center line. Thus, as shown in Fig. 16, a width of the main body 315
corresponding to a length of the bloweff opening can be remarkably reduced.
In this case, az area on the Lpper side over the horizontal center line
dote=:,^,ined by the first air duct member 203 an3 the scroll casing 3I6 is
formed to assure 60% or more o~ an area defined by the scroll casino 31o'
and the horizontal center Iine.   16 October 2002 49 rigs. 20(a), bi, and
(c) each shcws a di f=ere.nca aL a wi^a velocity distribution dependent
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 ccnstit~:ted
as, for example, an a i r curtain wherein Ca) shows a wi.^.d v el ecity
distribution in case cf a fan of a propel ler fan type provided with an air
duct member forming a diffuser, ib) shows a wind velocity distribution in
case of a fan of a cenve.^,t~.onal propeller fan type shown in Fig. 40, and
Cc) 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 3.5 m. In each of Figs. 20(a), (b), and
Cc), ordinate indicates a distance from a blowoff opening of a fan, i.e., a
distance from a product, it means specifically a distance extending from 0~
m to 3 .5 m; abscissa indicates a breadth ef a fan, i.e., a breadth ef a
product wherein numerals 1 and 10 mean both ends e` 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 blocuoff opening of a product are represented, for example, by 7
to 10 m/s, and 1 to 4 m/s, respectively. (a~ In case of the present
invention, there is no evenness in scpply wind as the whol a product. when
a wind velocity at a height 3.5 m which is the top surface .n the case
where a fan is set at a standard setting height is determined, a value 3
rn/s or higher is obtained in a sorted region of wi.^.d velocity   16
October 2002 50 1 to 4 m/s. Accordingly, a suffic'_ant shut-off effect
be_::g air seal e~fect can be expected is case ef supplying sir in order to
shut off wind and the like ~~.~hich tries to invade the interior from the
outside. (b) In case of a fan ef a conventional propeller fan type,
although thereiscomparatively little unevenness insupplying wind as a
product, it is understood that wind velocity is total ly 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 m which is the top
surface in the case where a fa.^. 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 invention is obtained. (c) In 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 hi gher. In the case when air is supplied to
shut off wind and the Iike, although a similar shut-off effect to that of
the present in`ention can be expected, air in a central part o~ the product
cannot be supplied particularly in the vicinities of the blowoff opening,
si.^.ce a :rotor is disposed at a central part of the product as i=s   16
October 2002 51 arrangement. Accordingly, even if air is sspplied from
t,`~e product in order to shut off wind and the liKe, regions wherein
shut-eff effect cannot be expected appsa~ in the vicinities of a central
portion of the product as well as main body 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 cer~aiz 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 t;~.e other hand, in
case 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 above 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 (a) ef a fan was 385 W.
Although power consumption in case cf a fan of a conventional propeller fan
type was 245 w, its shut-off performance is inferior to that of (a) and (c)
as a product as described above. Accordingly, Lhe=a 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) cf a fan in a
conventional transversal flow vane type, while it was 68 dH in case of ia)
in the present invention. It was also 68 dB in case of 'ib) in a fan ef a
conventicnal propeller fan type. As described above, by such an ar=angement
wherein a   16 October 2002 52 propeller fan which is compact and can main
tai.^. s cor.sider~c;e air capacity is used, and a direction of su=plying
wi:~d is alloTaed to change at right angle while mai~~ain?ng s~ati~
characteristics by means of a diffuser, a wind velocity can be maintained,
and the resulting air may be blown off . As a result, a suitable air
capacity and wi nd velocity as we' 1 as low noise can be achieved. Hence,
an effective air curtain can be obtained. On one hard, when such type of
fan is dowrsized, even in this propeller fan of a diffuser type, an air
duct area decreases, pressure loss increases to decrease amount of
supglyingwind, and noise increases. In this respect, according to the
present invention, a breadth of an air duct member 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, trere are the air curtain of
such type which is installed for 3.5 m opening height in a large-sized
building, department store and the like, and an air curtain of a type which
is installed fo_ 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 ~u~~her required to increase an air capacity than that in case of Fig.
20a). As described above, as a means for =ncreasing a'_r 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 prope112r far. as a means   16
October 2002 53 for increasin; a wind velocity as in the preS2n~
=.^.~'e.^.t~o.^.. By such an i.^.dividual blower and fan provided with a
fan 



which is rotatively driven by a driving means to supply wind, a fan casing
which contains the fan and guides supply wind bloc~~n 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 Leper 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 hard, when a size of a vane is increased, the
resulting fan has also an increased dimension, so that in the case where a
plurality of fans are mounted so as to have a columnar blowof.f opening to
form an~ air curtain, the resulting product cannot be contained usually in
an opening therefor which has been previously prepared, ' because a breadth
for such opening is determined, for example, to be I.2 m or so.
Furthermore, even if a size of a vane is reduced and the r_umber 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 az amount of supply wind as before. In this
case, a profile and a dimension of an air duct member is selected so as to
mawntain a pressure   16 October 2002 54 a.nd to ensure an air duct area
w=shout accompany=^g any deterioration of performance and increase in
noisz, even if an air duct area in a diffuser section is reduced. ~s a
result of this downsizing, it is intended to increase the number of plural
fans for forming air curtains caith respect to an opening. An effective air
seal ensuring a wind capacity and a wind vel ocity can be obtained in
accordance with such a manner that columnar blowoff openings obtained by
aligning a plural ity ef fans so as to be closely in contact with each
other, and air sucked from such aligned openings is blown off. Thos, air
which has been air-conditioned and retained zn a room is not uselessly
exchanged with the external air, whereby energy saving 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 cr a conventional propeller fan, a plurality of the fans forming
an air curtain are replaced by those of the present invention. As a result,
fresh air curtains are formed by a much more number of fats 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 energy can be e=evated. Seventh
Embodiment: Figs. 21 through 26 are explanatory views each showing another
example of the present embodiment according to the   16 October 2002 5~
preset.: invention :~~herein the same =e'erence name=sl as than of the
preceding figures designates the same compone::t as that of the preceding
figures, respectively. In rig. 21, a breadth of a first air duct member 203
is downsized as compared w=th that of Fig. I6 in the above described sixth
embod'_mer.t by cutting the same in parallel to a main body aside at a
position corresponding to 0.7 to 1.05 times larger dimension than an
outside diameter of a propeller fan 202, and at the same time, a diameter
of a fan casing 3I6 is also allowed to be I.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 usuall.~y 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 outside
diameter. In such 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 product decreases. On the contrary,
even if the n~,:mber ef fans to be used is increased, a size of a vane must
be reduced, so that the resulting product brings about small eF`ect.
T,~~hen a   



16 October 2002 56 rotational frequency caz be increased, an increased air
capacity is obtained. In this respect, however, i:~ case o: the fans as
shown in the sixth embodiment, an ~C induction type motor is usually
employed, and in such type of mctor, there is an upper limit in rotational
frequency dependent on a power source frequency, so that an air capacity
cannot be increased over a certain limit. Because of this reason, a size of
the fan casing 3I6 or a first air duct member 203 is downsi~ed while
maintaining supply wind performance, so that the resulting fan itself is
downsized. Thus, the number of fans to be employed is increased as its
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 ti:res~ larger size of a rare 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 tha t the
drip i.^.g motor 201 can be disposed on the horizontal center line wi th
taking two points determined by intersection of the lower sine 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 o0% or
higher with respect to an area defined by the scroll casing 31o and the
horizontal ce,^.ter line. In the case where the air duct   16 October 2002
57 member 203 is integrally attached to a motor, it maY Le 3r_a.^.ged in
such that the air duct member is sandwi shed betwee^. a mo for fitting leg
and the motor, and they are clamped together ~~ith a screw. In this case, a
size of the fan main body can be dcwnsized as compared with the above
descrihed sixth Embodiment while maintaining substantially ~%ind supplying
performance such as air capacity and noise. Moreover, since it becomes
possible to increase the number of fans which may be esployed within a
limited dimension of a product, an amount of supplying wind can be elevated
in a product form as the Who? a air curtain. Fig. 21 shows an example in
which a fan is specifically downs ized as described above wherein the upper
part of the firs t 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, sides 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 sire of a vane diameter. This time, an air duct area defined by the
first air duct member 203 and the diffuser a.. duct ccrresae.^.ds to 70 to
~5% of an air duct area defined by the vane center line and the diffuser
air duct. In the present trial produc;., when the propeller fan 2d2 is
driven at a rotational frequency of about 2.30 r/m under the condition of
240 ;t 290 mm main body profile, 210 mm propeller faa outside diameter, and
13G mm fa:~  



16 October 2002 5a casing radius, a constant air capacity can be
substsn~ial?y maintained. Fig. 22 shows another example in which a fan is
dow:~sizzd wherein the upper part of a first 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 center lire except far fitting
section to a motor. Ir. this case, sides of the first air duct member 203
is cut in paralle'_ to main body sides at a position, ccrresponding 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 di ffuser air duct
corresponds to 75 to 80% 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 2720 r/m
under the condition of 240 x 290 mm main body profile, 2i0 m.~n propeller
fan outside di ameter, 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 the former case where it was
around 0.4 d3, while in the latter case where it was around 1.9 dB. Fig. 23
shows another example in which a fan is downsi~ed wherein the upper part of
a first air duct member 203 to a diffuser air duct is cut horizontally with
respect to a bl owcff opening at a posi tionwhere a fitting section to a
motor remains,   16 October 2002 59 whereby the air duct is somewhat
reduced, and decrease it no=se was studied. In this case, sides of the
first air d~.:ct member 203 is cut in parallel to main body sides at a
position corresponding to about 0.95 time larger tran a va^e diameter. This
ti.~ne, an air duct area defined by the first air duct member 203 and the
diffuser air duct corresponds to about o5% of an air duct area defined by
the vane center lire and the diffuser air duct. In the present trial
product, when the propeller fan 202 is driven at a rotational frequency of
about 2750 r/m under the ccndition of 240 x 290 mm main body profile, 210
mrn propeller fan outside diameter, and 130 m.~n 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 noise value and
a value of peak noise were increased in the former case where it was around
0.4 dB, while in the latter case where it was around 1.7 dB,~ aad such
results are substantially the same as these of Fig. 22. Fig. 24 shows
another example in whi ch a fan is downsized wherein the upper part of a
first air duct member 2D3 to a diffuser air duct is cut herizontall y with
respect to a blowoff opening at a pcsition where a fitting section to a
motor remain as in the case of Fig. 23. This time, an air duct area
aefi.^,ed by the first air duct member 203 and the diffuser air duct co;
responds to about 60 to 65% of an air c'uct area defined by the vane center
line and the diffuser air d~.:ct. In the Dresent trial product, even wher.
the propeller fan 202 is driven at a rotational frequency of about 274D r/m
under the cer.dit_cn  



16 October 2002 60 ef 2~0 x 290 mm main body profile, 210 mm propeller fan
outs'de diameter, and 130 mm fan casing radius, a:~ air capacity is around
1 % lower than the fan having the profile shown i n Fig. 16. A noise value
is nct different, but a val ue of peak noise decreased by around 0.5 dH.
Fig. 25 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. i 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
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 0.7 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
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 this
constitution, although an air duct area in the sides is allowed to
increase, mixed flow effect deteriorates, and wind velocity decreases by an
amount corresponding to that wherein. a region of the air duct member 203
being larger than a vane diameter exhibiting m=xed flow effect deCredSeS .
Namel y, l.n the preSe^ ~ inv`.^.tlC:l, a.^. even balance of mixed flow
effect wherein a flow from a propel ler fan is subjected to pressure
recovery by a :nixed flow plate, whereby a flow which withstands pressure
loss and provides higher wind velocity with decrease in pressure loss due
to assurance of an air duct area is studied. In the prose..^,t   16 October
2002 61 trial product, wren the propeller fan 202 is d=ive.^. a~ a
rotational frecuency of about 2770 r!m under t::e 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 ir. Fig. 16. A noise value increases by around 0.6
d3, and a value of peak noise increases also by around 1.5 dB. Fig. 26
shows another example in which a fan is downsized whexein the upper part of
a first air duct member 203 to a diffuser air duct is in an arch-like shape
having 0.9S 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 that 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% cf 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
profit e, ?1 0 mm propeller fan ou aside diameter, and 130 mm fan casing
ra~~i~s, air capacity decreases by around 1.4% as compared with that having
the profile shown in Fig. 16. A noise value is substantially tre same, and
a value cf peak noise decreases merely by 0.8 d3. As described above, air
duct members having a va=ietv o.   16 October 2002 62 dime..^.sions and
profiles shown in Figs. 21 to 26 have ~ee^ studied, and as a result, it has
been fou.^.d than ali the modifications are within an applicable range as
well as that a need such as reduction of noise may be selected on the bas=s
of specifications of characteristics 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 same components as that
bf Fig. 15. In the same figure, reference numeral 31B 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. In this case, the air duct member 203 is positioned in a
substantially central gortion of a blowoff opening 4C4. In Fig. 2B, the
first air duct member 203 of Fig. 27 is allowed to have access by 5% to a
propeller fan 202 along a longitudinal direction ef a blowoff opening 40.4.
In other words, the air duct member is moved by 5 mm to the p~epelle~ fan
in its axial direction in comparison with an arrangement in Fig. 27. In
this case, both air capacity and noise value are substantially the same as
those in Fia. 27. Furthermore, in Fig. 29, the first air duct member Z03 of
Fig. 2' is allowed to hate access by 10% to she propeller   16 October 2002
63 fan 202 along the longitudinal directicn of th.e bl cweff open=:~g 404.
In other words, the air duct me:~ber is moved vV 1C ~~~n to the propeller
fan in the axial d i roc tion in comparison with sn arrangement in Fig. 27.
In this case, both air capacity and noise value 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. In 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. In 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 described 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 a1 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 ef the anteroposteriorly
wind directing pla~e 316, or a constitution wherein the air duct member is
moved dependent cpon a manner for fitting the same.   16 October 2002 



64 Ninth Embodiment: The present embcdiment illustrated i.^, r^igs. 31 and
3~ relates to a fan 5d2 suited for forming an a=r cur tain w~;eyein a
propeller fan 501 having high fan efficiency is emp'_oye~. The fan 502 is
constituted in such that air stream produced by a propeller fan 1 in a
direction intersecting tl:e revclving 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 the
propeller fan 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 cpening 504, the lower surface near to the back is also
opened as a rectangular downwards opening extending over substantially the
whole breadth directions and a11 the ocher upper 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 S03 is disposed a suction
grille 50i provided with a protective member 506 capable of ventilation
which .s composed of a punching metal and the like. The propeller fan 501
is rotated by a motcr 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
open...^.g 504 to the back side of the main body casing to produce air
stream in the bell-mouth 508 in the axial direction. An outlet end of the
bell-mouth 508 is provided with a bl ewoff ope.^.i ng 6I0 facing to the
opening in the lower surface of the main bedv   16 October 2002 65 casing
503 in a direction intersecting th= =evolve^g shaft rranter ~f the Frnpel 1
c.. fS~ ~()1 ,St Subsra.^.t13> > J ri7~'it a:ig~BS ,. .. ,. .. _ ... - ~ _
, and to which is connected a plastic scroll casing 611 having a
substantially semicircular sectional contour in a direction intersecting a
revolving shaft center of the propeller fa:: 501 on a counter-blowoff
opening side. A part intersecting the revolving shaft center of the
propeller fan 501 on the counter-opening side o~ the scroll casing 511 at
right angles is constituted into a smooth R-concave shape 6I2, and is
smoothly continuous to the back of the main body casing 503. To a motor
mounting member 613 for securing the motor 5C9 is attached an air duct
member 614 opposed to the propeller fan 501 with a predetermined spacing in
the scroll casing 611. The air duct member 614 is formed into a disk shape
having a larger size t::an an outside diameter of the propeller fan 501 ,
iz is away from the back of the main body casing 503 to define a back space
615, and the air duct member is disposed with such a positional
relaticnship wherein it divides the blowoff opening 610 into substantially
two sections in front and in the rear. A centrifugal dif~user air duct 616
is defined between the outer circumferential part of the air duct ~nembe=
614 and the scroll Casing 611. A rectangular nozzle frame 617 is fitted to
the blowoff opening 610 by supporting the former with s::pporting pins 618,
612 functioning as rotation supporting sections a:, both ends thereof so as
to be retatabl a in a plane being subs tantial 1 y perpendicular to a
rotational plane of the prepellzr fan 50i, 



16 October 2002 b6 ar.d the Nozzle frame 6I7 becomes a substantial blowoff
cpp.^.~.^.g for blo~~~ing off jet. The interior of the nozzle fw;me 5~" has
a lattice structure composed of a plurality of ircli^ed wi.^.d directing
plates 6I9 and a plurality of current plates sta;~ding along its breadth
direction. An externallu hemispherical supporting structure 621 for
supporting slidably the nozzle frame with abutting on edges of t::e blowoff
openi.^.g 610 is disposed between the supporting pins 518. The supporting
structure 521 is made from a soft material such as plastics and the like,
and has suitable slide resistance with respect to tr.e edges of 'the
blowoff opening 6I0. A plurality of the inclined wind directing plates 6I9
are disposed at even intervals C65 ~rsn 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
i.^.clination towards a reverse direction to the rotational direction ef
the propeller fan 501 (see Fig. 31~. The inclination of the inclined wind
directing plate 519 is determined in response to revolving components of bl
owoff ai r stream produced by rotation of the propeller fan 501 within a
range extending from I to 5 degrees. Around 3 degrees of the inclination of
the inclined wind directing prate 519 are suitable for forming an air
curtain in a standard buildi.^.g having 3.5 m height of the opening. The
current p'_ates e20 are disposed along a direction in substantially
parallel ~o the rotating plane of the propeller fan SOI in such a mannQ~
that a route extending from the rear end of the rotating place   16 October
2002 67 of the propeller fan 501 to the air duct member 514 is separated by
the current plates with 10 m,~n each spacing. In the fan 502, when the
propeller far. 501 is rotated by the motor 509, air is sucked from the
sucticn openi.^.g 5C4, ar.d blown off from the outlet end of the bell-mouth
508 to the a:~cial direction by the rotation of the propeller fan 501 while
receiving forces directing to the axial direction and the radial direction.
The air stream 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 1 B 0 degrees by means of the air duct member 614
and the scrol l casing 611, and passes through the back space 615 defined
between the air duct member 6I4 and the ;rain body casing 503 to be blown
off from 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 characteristic
features (high air capaci~y, low noise, and high efficiency) of tre propell
er fan 501 as they are, whereby static pressure car, be elevated in
comparison with a draft along axial direction corrzspendi.^.g to a flow in
a conventional axial blower. The air scream flowing out from the
centrifugal diffuser air duct 616 directs to the blowoFf opening 610 along
a portion of the srneoth ~ concave o12 iz the scroll casing 61I where there
is a little pressure loss, so that loss i^ air capacity is scarce. In a
trial product having   16 October 2002 68 210 mm vane outside diameter, 300
mm x 900 mm x 233 mm e::=s ode dimension of the main body casing 503, and
900 :rte x 65 :rT, cpe^i:~g area of the blowoff opening 610, the propeller
fen 50i is rotated at 2200 r/m, and as a result, its air capacity increases
by 3% as compared with a scroll casing containing no part cf R concave 612.



Inclined wind directing plates 619 in the blowoff opening 610 function to
ccrrect revolving components con:,ained 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 uniform wi nd velocity can be blown
off. This manner for correcting revolving components can be realized by a
simple means of inclined wind directing plates . ~n'hen an air curtain is
established by a straight jet obtained after correcting revolving
components, there is no case where a region wherein shielding function does
not act upcn an opened section of a building appears, so that such jet is
ssitable for forming an air curtain. Moreover, the current plates 620
arranged in such a fashion that a route extending from the rear end of a
rotating pla.^.e of the propeller fan 501 ~o the air duct member 614 is
separated thereby with 10 :rm each ef spacing, reduce vortices produced by
differences of air flow in veloc_ty i:~ the blowoff opening 610, function
to el ovate bioweif wind velocity, and at the same time, prevent from
touches by human. fingers with respect to movablz parts of the fan. As a
resLlt of measurement for the presence of the current p1a tes o20 in   16
October 2002 69 the trial product, it has been found that the trial
pro~'~,:ct provided with the current plates 620 exhibits 20% i~~~proved
result in wind velocity at a point which is I m apart from the blowoff
opening 610 in ccmparison with a prod~,:ct with no cur~zn~ plate. Thus, the
trial product is suitable for the fan 5~2 for forming an air curtain. A
direction of jet can be simply set by rotating suitably the nozzle frame
617 during a course extending from the front side to the back side. In this
occasion, since the nozzle 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 Embodiment: The present
embodiment illustrated in Figs. 33 through 38 relates to a blower and fan
system composed of a row 622 of the fans obtained by arranging a plurality
of the fa.^.s ' 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 compo::ents as those of the ninth
embodiment aye represented by the same reference numerals as those o. the
ninth embodiment, and the explanation therefor is omitted. The fan system
cf the present embodimer_t is ccr.stituted by such a manner that a plum=ity
(three is an example show: in Fig. 33 and Fig.34) of fans 502 illustra;.ed
in the ninth embodiment as a fan ~or Forming an air curtain a::e arranged
16 October 2002 70 in a rcw, and they are connected to each error t~ obtain
the faZ row 622. An essential struct~.:=a of ir.divid,.:a'_ fa.^. 502 ~s
the same as that of the ninth embodiment as shown in Fig. 35, bu t there is
no boundary s tru~=tune between the blcwoff open i ngs in adjacent fans
5C2. In this respect, a nozzle frame 617 is constituted in a series of
lengthy compo.^.ent extending ove; the blowoff openings 610 of the
respective fans 502 as shown in Figs. 36 and 37. Several supporting
structures 621 are disposed in the longitudinal direction with a suitable
spacing (see Figs . 3 6 and 3 7) . A suction grille 507 is disposed also so
as to cover tl;e 



whole range over the fans in the block, and on the back the_eor are
disposed partition 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 embodiment, 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 partition. me:~ber. Al
thcu,gh a protective material 505 capable ef ventilation disposed on the
front of the suction grille 507 acts disadvantageously ,,:pcn pressura loss
relating to suction, it is indispensable part fcr preventing from invasion
of foreign matters . Fcr the sake of reducing pressure loss as much as
possibye, the protective   16 October 2002 71 member 506 is made from a
punching meta'_ or the like having high permeability, but when such
protect=ve member ~s :.en7thv, it exhibits lack of rigidity so that there
is a tendency of impairing aesthetic appearance in its mounting state. In
order to eliminate such disadvantage, it is considered in the present
embodiment that the protective member 506 is held by the partition member
623. !ore specifically, the partition member 623 is provided with opposed
arm like parts 625 on the midway point of which is disposed a convex
portion 6Z:~ as shown in Fig. 38. The protective member 506 is forcibly in
contact with the convex portion 624 of the arm 1 ike parts 625, whereby'
rigidity of the protective member 50n' is elevated. Besides, since
dispersion in the profile of the suction grille 507 is absorbed by elastic
deflection of the arm like parts 625, its assembling performance is
improved. Functions other than that described above are those obtained by
adding the functions involved in the ninth embodiment, so that the
advantages cf 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 :pore suitable for forming
an air curtain. while a pl urality of the embodimer_ts hs~-e been descried
above, it is also possible by those skilled in the art to obtain a var iety
of blower and fa:~s as well as of fan systems having respective
characteristic features by co;nbini.^.g suitably these embodiments within
the scope of Lhe present invention.   16 October 2002 CL~_TMS 1. ~ blower
and fan comprising: a propeller fan, a fan casing, a first, thin
plate-Iik=, air duct member, a second air duct member, a wall and a 5
blowoff opening; wherein: the propell er fan is driven rotati vely by a
driving means to supply wind; the second air duct member is disposed around
the i 



propeller fan to guide the supply wind produced by tha ~0 propeller fan
from the proximity of an end of the propellein a radial direction, the
second air duct member also'beincr for separating a suction side of the
propeller fan .from a blowoff side of the propeller far.; the fan casing is
connected to the second air duct member, 1~ the fan casing being a
substantially semicylindrical surface .that is coaxial with the axis of the
propeller fan; the first air, duct member is housed in the fan cas'_ng,
disposed around the axis of the propeller fan with a predetermined spacing
between the first air duct member and 20 the propeller fan so as to oppose
the vanes of the propeller fan, and defir_ing a diffuser air duct together
with the second air duct member for guiding the supply wind away from the
axis of the propeller fan; the blowoff opening, defining an end of the
diffuser air duct, is prOVld2d 50 a5 t0 ~7iOw Off the supply wind in a
direction perpendicula r to the axis of the propeller fan; and the wall is
opposed to the first air duct member and or. the opposite side of the first
air duet member to the second air duct member, the blowoff opening formed
adjacent to the 30 wall, and supply% wind derived from the di_fuser a=r
duct Zs blown off from the blowoff opening through a space between   16
October 2002 73 the first air duct member and the wa'_1. 2. A blower and
far_ according to claim 1, wherein a plurality of wind directing plates are
disposed in the blowoff opening to supply- wind in a desired direction. 3.
A blower and fan acccrding to claim 2, wherein the wind directing plates
are disposed so as to change a revolving stream of the supply wind into a
straight stream. 4. A blower and fan according to any one of claims 1
through 3, w>,.erein a bell-mouth casing is disposed around the 10
propeller fan and connected to the second air duct member, the bell-mouth
casing introducing air into the propeller far_. 5. A blower and fan
according to any one of claims 1 through 4, wherein an outer edge of the
first air duct member is over the outer radia2 edge of the propeller fan.
1~ 6. A blower and fan according to any one of claims 1 through 5 wherein a
distance between the blowoff erd of the blowoff opening and an outer radial
edge of the propeller fan is substantially equal to a distance between the
semicylindrical outer circumferential surface of the fan 20 casing and an
outer radial edge of the propeller far,. 



7. A blower and fan according to claim 1, 2, 3, 4 or 6 wherein the width cf
the first air duct member in a direction perpendicular to the axis of the
propeller fan is approximately the same as or smaller than the radial edge
='~ diameter of the propeller fan. 8. A blower and fan according to any one
of claims 1 through 6 where;n the fi=s~ air duct mefiber has a different
96 October 2002 ,, shape at t he bl owof f openi.^.g side of the ce.^.ter
cf the propeller fan than on the side of the closed space opposite to the
blowoff opening side, so that the surface area of the first air duct member
on the closed space side of the propeller fan axis is smaller than that of
the blowoff opening side. 9. A blower and fan according to claim 8, wherein
a contour of the first air duct member is over an outer radial edge of the
propeller fan at the blowoff opening side, and is over an 10 outer edge of
the driving means at the closed space side. 10. 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 9, the fans being connected and in
contact with each other. 1~ ~11. A blower and fan system according to claim
l0, wherein the plurality of fans are connected in such a manner that backs
opposed to suction openings of the fans are in co:~tact with each other,
and blowoff openings of the fans are in the same direction. ?0 12. A blower
and fan system according to claim 10, wherein the plurality of fans are
disposed in such a manner that suction openings and blowoff openings of the
fans are adj scent to each other respect~,.-ely so that air i n each fan is
sucked in the same direction, and the air in each fan is blown off in the
same direction. I3. A method for supplying wind using a plurality of blower
and fan systems claimed ~r_ claim 12, wherein the plurality of systems are
arranged so that supply wind from blowoff openings cf one set of the
systems flow toward suction   16 October 2002 



75 openings of the other set cf the systems, and continuous supply wind is
produced in a plurality of planes each having a different angle. 14. A
method according to claim 13, wherein 5 rotatable wind directing plates are
disposed in the blowoff openings, and angles of the wind directing plates
are changed to modify a direction of the supply wind. 15. A blower and fan
system constructed and arranged to operate substantially as hereinbefore
described with 10 reference to and as illustrated in Figures 1 to 38 of the
accompanying drawings. .AA@,.A{_.Ah%.A{.AU%.AhL.A
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