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BLOWER

BACKGROUND OF THE INVENTION '

The present invention relates to a blower, installed at
the entrance and/or exit of a building, for thermally
ineuiatihg the inside of.the building from the outside mainly
wheﬁ the building is air-cooled or heated.

Figs. 38 and 39 show a conventional'blower disclosed in
Published Unexamined Japanese Patent Appllcatlon No. Hei. 5-
106898. This machine will be descrlbed herelnafter

A box-like blower body 5 is installed on the inner wall

4 (in the interior 3 of a room) of a house 1. The blower body

5 includes an air inlet port 6 at a side opposite to the

installation side and an air outlet port 7 at a lower side.

Within the blower bodyhs, a motor 9 is mounted. The motor 9

with a single traverse vane 8 secured thereto receives air from
the inlet port 6 and forcefuily blowing the air to the outlet
port 7. A plural number of fiow-direction coﬁtrol.plates 7a
for.controlling the direction of a stream of the discharged air
are mounted at the outlet port 7. These vanes are swingable on
the upper ends thereof as fulcra.

In the blower thus constructed, the vane 8 is rotated
by the motor 9 to suck air throngh the inlet port 6 and to blow
the air through the,outlet port 7, thereby forming an air

curtain hanging down in the entrance/exit 2 of the house 1.
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In the blower, a single traverse vane 8 is used for the

air blowing. As a stream of air discharged from the outlet
port 7 proceeds, it pulls in surrounding air and expands as

shown in Fig. 39. 1In the air curtain formed by the expanded

‘air stream, the thermal isolating capability is reduced, and

the effective thermal-isolating height or length of the air

_curtain at the entrance/exit 2 of the house 1 as well is

restricted.

Also, to increase the effective thermal-isolating
length of the air cﬁrtain, a large vane must be used for the
vane 8. The result is to install the large and heavy, or
cumbeisome vane, on the wall 4.

Also, since the width of the air curtain is detérmined
by the length of the vane 8, in order that the air curtain is
formed so as to fit for various sizes of the entrance/exit 2,
the ;especﬁivé_blower with the vane 8 of different length must
be provided,

Also, when the traverse vane 8 is used, noise inherent

to the vane 8, such as a whistling sound, is large.

SUMMARY OF THE INVENTION

The present invention has been made in view of the
above circumstances and has ah object to imprdve the thermal
insulating capability of a blower by minimiéing the expansion
of the air stream in the form of a curtain, and to secure a

sufficiently long thermal-isolating length of the air curtain
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without increasing the size of the machine. Another object of

the.preSent invention is to provide a blqwer of low noise which
can selectively set the width of the air curtain at a desired
value of width for an arbitréry opening of the ehtrance/exit of
a.building without using different traverse vanes.

To achieve the above objects, there is provided an
blower having a housing with én air inlet port at one end and
an air outlet port at the other end, and a véne wheel and a
motor, located within the houéing, for sucking air through the
inlet port and forcefully blowing the sucked air through the
outlet port, wherein the inlet port is shaped like a bellmouth
in which the vane wheel is_disposéd,‘and the lower end portion
of the housing is uniformlf narrowed tow&rd the center of the
housing, thereby forming the outlet port.

Also, in the blower, mounting members, formed on the
outer surface of the housing, fétatébly supports the.housing,

Also, a movable lou&er is disposed within the outlet
port. |

Also, the outlet port is formed by g:adually and
uniformly narrowing the lower end portion of the hopsing toward
the center of the housing and is bifurcated to have an X-shape.

Also, a blower comprises blowing means including a
housing with an air inlet port.at oﬁe eﬁd and an air outlet
port at the other end, and a vane wheel and é motor, located
within the'housing, for sucking air through the ihlet port and

forcefully blowing the sucked air through the outlet poft, and
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a guide is disposed within the outlet port, thereby forming a
pafallel multi-nozzle. '

Also, the guide is a tubular member substantially
triangle

S in cross section having the base at the blowing side, the

corners of the guide being rounded, and the lower end.ef the
housing is folded inward to form a round circumferential edge
of the outlet port.

Also, the guide is rotatable within the outlet port.

10 = Also, the vane wheel of the blowing means is an axial
vane wheel, and a plural number of blowing means are disposed
side by side Qithin the housing.

Also, a first air flow rectifying plate located at
almost the center of the vane wheel and between the blowing

15 means and the outlet port, and a second air flow rectifying
plate partitioning the adjacent blowing means are disposed

- within the housing.
Also,'a heater of a_lighting.means,.covered with e
cover, is provided within the guide.

20 . In the construction of the invention, the inlet port
within which a vane wheei is disposed is shaped like a
bellmouth. The outlet portlis formed by unifofmly bending the
lower end portion of the wall of the housing toward the center
thereof. Accordingly, when the motor is driven and the vane .

”theel turns, air is blown from the inlet port to the outlet

port, thereby forming an air curtain.
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Also, the mounting members, 'fermed on the outer
surface of the housing, rotatably supposts the housing. Wiﬁh
‘the provision of the mounting member, the housing can be swung
as desired. |
5 . Also, the movable louver is disposed within the outlet
port. Thus, the direction of the air stream discharged through
the outlet port can be arbitrarily changed by the movable
louver.
' Also, the outlet port is formed by gradually and

10 uniformly narrowing the lower eﬁd portion of the housing toward
the center of the housing and by bifurcating the lower end to
have an x-shape. Thus, two outlet ports are obtained and two
air streams cah be output from the outlet ports.

Also, the guide is disposed within the outlet port,

15 thereby forming a parallel multi-nozzle. A plural number of
parallel air streams are discharged through the outlet'port._
‘A negative pressure is created between the adjacent air Jet_
streams. Under the negative pressure, the jet streams proceeds
and are inwardly bent to meet into one jet stream.

20 Also, the guide is a tubular member substantlally
triangle in cross section. The guide and the outlet port are
rounded at the corners. The parallel multi-nozzle is formed in
the outlet port so that a plurality of parallel air streams are
discharged from the outlet port. The roﬁnd parts of the guide

25 and the outlet port greatly attenuate the turbulence in the air

streams when they are discharged from the outlet port.
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Also, the guide can be movable at the outlét port.

Accordingly, the direction of a flow pattern of the air stream
can'flexibly be changed as desired.

Also, the vane wheel is the axial vane wheel. With the

5 use of the axial vane wheel, the flow coefficient is large. 1In

an operating state free from a static pressure, the highest

efficiency is obtained. As a result, nbise caused by the drive

power source and the turning of the vanes is reduced. Further,

provisidn of the plural number of blowing means enables one to

10 ‘adjust, as intentionally, the width of the air curtain formed.

Also, the air curtain stream Eontaining _turhing

components, generated.by the axial vane wheel, is .converted

into a linear air curtain stream by the air flow rectifying

plate.

15 _Also, the heater or the lighting.means,_contained in

the guide to Dbe covered with the cover) provides an

illuminating light beam or a hot stream in parallel with the

air stream.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Fig. 1 is a side and plan view of anlblower according
to én embodiment 1 of the present invention,
Fig. 2 is a sectionalnview shéwing the blower of the
embodiment 1,
Fig. 3 is a view showing an example of the instailation

25 of the blower of the embodiment 1 in a house,
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Fig. 4 is a view showing a profile of a jet stream of
air discharged from the blower of the embodiment 1;
Fig. 5 is a view showing the installation accofding td
embodiment 2, | |
5 ‘Fig. 6 is a side view showing an blower according to an
embodiment 3 of the present invention;
Fig. 7 is another side view showing an blower acéording
| to the embodiment 3 of the present invention, |
Fig. 8 is a view.showing an example of the installation
10 of the blower of the embodimént 3 in a house,
Fig. 9 1is a view showing 'anothe: example  of the
installation of the blower of the embodiment 3 in a house,
Fig. 10 is a side and plan view of an blower according
to an embodiment 4 of the present invention, |
15 _ -Fig. 11 is a front and side sectional view showing the
biower of the embodiment 4, |
Fig. 12 is a view showing an example of the
installation of the bloWef of the embodiment 4{
Fig. 13 is a view showing' another example of the
20 installaﬁion of the blower of the embodiment 4,
Fig. 14 is a side and plan view of an blower according
to an embodiment 5 of the present invention,
Fig. 15 is a sectional view showing the blower of the
embodiment 5, |
25 - Fig. 16 is a view showing' an examﬁle ~of. the

installation of the blower of the embodiment 5, °
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Fig. 17 is a view showing another 'example of the

installation of the blower of the embodiment 5,

Fig. 18 is a side and plan view of an blower according
to an embodiment 6 of the present invention,
'Fig. 19 is a sectional view taken on line A - A in Fig.

-

18.

Fig. 20 is a diagram showing the prdfile of the air
stream formed by the blower of the embodiment 6,

Fig. 21 is a side view showing an outlet port in the
machine of the embodiment 6,

| Fig. 22 is a cross.sectional view showing the outle£
pért in the machine of the embodiment 6,

Figs. 23(a) to 23(c) are diagrams showing flow patterns
of the air stream blown from the blower of thé embodiment 6,

Figs. 24(a) to 24(c) aré additional flow patterns of
the air stréam blown from the blowé: of the embodiment 6,

Figs. 25(a) and 25(b) are cross sectional views showing
an outlet port of an blower according to an embodiment 7.of the
present invention,

Figs. 26(a) and 26(b) are cross sectional views showing
another outlet port of an blower according to the-embodiment 7
of the present invention, |

Fig; 27 is a perspective view showing an blower
according to an embodiment_s of the present inventiﬁn,

Fig. 28 is a side and plan view of an blower according

to an embodiment 9 of the present invention,
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Fig. 29 is a cross sectional view taken on line A - A

in Fig. 28,
'Fig. 30 is a cross sectional view taken on line B - B
in Fig. 29,
5 Fig. 31 is a side énd plan view of an blower'according
to an émbodiment 10 of the present invention,
Fig. 32 is a sectional view showing the blower of the
embodiment 10,
Fig. 33 is a view showing an example of the
10 installation of the blower of the embodiment 10 in a house.
Fig. 34 is a side and plan view of an blower acéording
to an embodiment 11 of the preseht invention,
Fig. 35 is a sectional view showing the blower of the
embbdimentjll,
15 Fig. 36 is a view showing an  example of the
installation of the blower of the embodiment 11 in a house,
Fig. 37 is a view showing another example' of the
installation of the blower of the embodiment 11 in a house,
Fig. 38 is a cross sectional view showing a structure
20 where a conventional blower is iﬁstalled, and
Fig. 39 is a diagram showing a model of a stream of air

forcefully discharged from the conventional blower.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1
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Figs. 1 to 4 shows an embodiment 1 of the present

invention. In the flgures, reference numeral 10 des;gnates a

blower and numeral 11 designates a housing of the blower. The

hdusing 11 is provided with an inlet port 12 at the upper

5 portion and an outlet port at the opposite lower portion. The

details of the outlet port will be described later.. A plural

number of bellmouths 13, to.be inserted into the inlet port 12,

are formed in a plate 14 covering the inlet pdrt 12 of the

housing 11 in a state that the bellmouths are equidistantly

10 arrayed as shown. The plate 14 has a numbeﬁ: of legs 15

standing upright thereon. The plate 14 is securéd to the

housing 11 by means of the legs and screws 16. An outlet port

17 is formed by uniformiy narrowing the lower part of the

housing 11 toward the center L of the houwing 11 to be shaped

15 like a sector in cross section, and includeé a small outlet
port 18 at the apex. |

A plural number of mqtors'19, equal in number to the

bellmouths 13, are secured to the iﬂside of the housing 11 by

means of mounting legs, not shown. A vane wheel 20 with the

20 axial vanes is mounted on the'rotary shaft 20a of each motor.

- The vane wheels 20 are dispo#ed within the bellmouths 13,

respectively when assembled. A fitting flange 21 is attached

to the wall of the housing 11. Referénce numeral 22 indicates

a house; 23,lan entrance of the house; 24, the interior of a

25 YOOm; 25, the outside of the houée; A, the outer diameter of

the small outlet port 18; B, an angle of the spread of an air

- 10 -
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stream discharged from the small outlet port 18; H, the
distance the air stream reaches; and W; the width of iﬁe air
stréam at a location where the air stream reaches.

The blower thus constructed is mounted on the wall
above the entrance 23 of the house 22 as shown in Fig. 3 by
means oé the fitting flange 21. Each vane wheel 20 is turned
by its associated motor 19 to suck air thrdugh the inlet port
12 to impel the air outside through the outlet port 17. In the
air stream blown out from the small outlet port 18, the center
velocity of the air stream is little reduced and the initial
velocity of the air stream is high, since the outlet port 17 is
formed into a narrowed-shape. 1In the experiment conducted by
the inventors, the small outlet port 18 of the diaﬁeterlA of 50
mm could form an air curtain specified: B = 20°, H = 1500 mm,
and W = 660 mm. The air curtain formed was longer and wider
than the conventional one. Thus, the air curtain of a high
wind velocity and a long thermal-insulating length can be

formed.

Embodiment 2

In the embodiment 2, the blower 10 is mounted at the
ceiling 26 of the house 22, aé shown in Fig. 5, while it is
mounted on the wall above the entrance 23 in the eﬁbodiment 1.
The blower 10 thus mounted circulates air in a room, thereby
providing a uniform distribution of temperétﬁre'in the room.

In heating the room, the temperature difference between the

- ceiling and the floor is generally 7°C to 10 °C. The

" This Sheet Has Been Replaced
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embodiment 2 succeeds in eliminating this temperature

differehce.

Embodiment 3

Figs. 6 through 9 show an embodiment 3 of the present
invention. In the figure, a U-shaped mounting member 30 with

legs 31 is mounted on the housing 11 in a swingable manner.

Specifically, bearings (not shown) are formed in the leg 31 of

" the bent end portions, respectively. Support shafts (not

shown) protruded from the housing 11 are inserted into the
bearings, respectively. The combinations of the suppoit shafté
and the bearings form supports 29. The housing 11 is éwung
about the supports 29. Pitch hbles 32 formed in the outer wall
of the housing 11, are semicircuiarly arrayed with the center

of the support at giwven pitches. Positioning holes 33 are

formed in the legs 31 of the mountlng member 30, which are to

‘be aligned with the pitch holes 32. Set screws 34 are screwed

into the positioning holes 33 and the pitch holes 32 when those
are aligned with each other. |
.The blower thus constructed is installed on the wall of
the room above the entrance 23.of the house 22, like the blower
of the embodiment 1. In installing the blower, the angle of
the blower is set to a desired value of angle, énd the housing
11 is secured to the mounting member 30 by means of the set
screws 34. Accordingly, the bléwer can be installed in a state
that the outlet port 17 is set in a desired direction.. The

blower thus set at the direction is'driven'by the motors 19 to

This Sheet Has Been Replaced
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blow air. The blower may be installed on the floor 27 or the

ceiling 26 of the room, as shown in Fig. 9. The blower set on
the floor 27 blows up air on the floor toward the ceiling to
circulate the air in the room. In cooling the room, for
5 example,, it blows up the cooled air staying in the lower
portion of the room, thereby uniformizing temperature in the
room. The blower set on thé_ceiling 26 blows down air in the
upper portion of the room toward the floor 27. Particularly,
in heating the room, the machine blows hot air.staying in the
10 upper portion of the room toward the floor 27, ‘thereby

providing a temperature uniformity in the room.

Embodiment 4

| In Figs. 10 to 13 showing an embodiment 4 of the
present invention, a louver.motor 40 is located under thé motor
15 19 disposed at the side of the-outlet port 17 of fhe housing
11. The louver motor 40 forwardly and reversely turns a rotary
shaft 41. A crank 42 is coupled with the rotary shaft. .A
louver 43 is rotatably supported at one end by a'suppoft 44
provided at the small outlet port 18. The other end is coupled
20 with the crank 42. When the louver motor 40 operates, thel
louver 43 is horizontally swung about the support 44 to change
the direction of the air stream discharged from the small

outiet port 18.
The blower of the embodiment 4 is installed as in the
25 embodiment 1. By driving the motors 19 and the louver motor

40, the direction of the air stream from the outlet port 17 can

is Sheet Has Been Replaced
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" be changed as desired. A more effectivé circulation of the air
is secured. When set as shown in Fig. 13, the blower functions
also as an electric fan.

Embodiment 5
5 _ In Figs. 14 through 17 showing a blower according to an
emboqiﬁeht 5 of the present invention, the outlet port 17 is
gradually and uniformly narrowed toward'the center L of the
housing 11 and is bifurcated to have x-shaped outlet ports 50;
The blower thus constructed is installed as in the
10 embodiment 1. When driven by the motors 19, the blower sucks
air and blows twin air streams through the bifurcated x-shaped
outlet'ports 50. Accordingly, when the blower is used for tne
thermal isolating purposes, the air curtain is double and wide,
and isolates the interior; of the house from the outside,
is theréby providing improved thermal isolating effects. When the
blower is installed on.the ceiling 26 as shown in Fig. 17; the
air stream blown from one of the x-shaped ontlet'ports 50
strikes the ceiling and flows forward. Accordingly, hot air of
the highest temperature in the space about 10 cm below the
20 ceiling is forcibly moved to circulate in the room. ‘This
‘results in excellent air conditioning.

Embodiment 6

In Figs. 18 through 24 shoWing a blower according to an
- embodiment 6 of the present invention, reference numeral 55 is
25 representative of a housing, and numeral 56 designates inlet

ports formed in the top of the housing 55. The upper end of
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the housing is folded at the round part 57 toward the inside of

the housing 55, thereby to form a bellmouth 13. Mounting
members 58 hold each motor 19.therebetween, with the_shape of
band. The respective ends of the mounting members 58 are
5 securéd to the inner wall of the housing 55. A vane wheel 20
with axial vanes 59 is secured to the rotary shaft 20a in a
state that it is located within the bellmouth 13.
" A plural number of blower means 54 each including the
" motor 19, the vane wheel 20, and the bellmouth 13 are mounted
10 on the housing 55 while being equidistantly spaced from one
another. An outlet port 60 is provided at the lower portion of
the housing 55, and is communicatea with the inlet port 56.
The lower end of the housing is folded at the round part 57
toward the inside of the housing and reaches the bottom edge of
15 the folded portion of the inlet port 56. Those folded portions
are jointed together to form the smooth inner wall of the
housing 55, which defines a éméoth wind path 61 ranging from
the inlet pdrt 56 to the outlet port 60. |
"A guide 62, located near at the center of the outlet
20 port 60, is shéped like a triangle in cross section of which
the vertex is located atlthe side of the inlet port 56 and the
base is located at the side of the outlet port 60. The corners
of the triangle are curved as indicated by reference numeral
57; " The outlet port 60 including the guide 62 thus located
25 therein functions as a parallél multi—nozzle 63. The guide 62

is an elongated and tubular member with the ends having
: I
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threaded holes. The guidel62 is mountea oﬁ the hbusing 55 in

a.state_that both ends of the guide are brought into contact

‘with the opposed inner walls of the housing 55 and fastened to

the latter.by means of adjust screws 64. A T-groove 65 is

5 formed in the portion of the outer wall of the housing 55,

which corrésponds to the portion with which each end of the

guide 62 contacts. Each adjust screw 64 is inserted into and

slidably guided by the T-groove 65. In Fig. 20, H indicates

the cut height of the air curtain; W, the width of the air

10 curtainlat the cut hight H; h, the length of the air curtain

befofe it expands in the profile; and Z, a jet stream of air

discharged from the outlet port 60.

In the thus constructed blower of the embodiment 6, the

guide 62 is placed within the outlet port 60 and féstened to a

15 desired position on the inner wall of the housing 55 by means

of the adjust screws 64 that is inserted through the T-groove

65. The axial vane wheels 59 are turned by the motors 19 to

suck air through the inlet port 56 and to emit jet streams of

_aif through the outlet pért 60. More exactly,.two parallel jet

20 steams 2 are discharged thfough the'parallél mﬁlti-nozzle 63

parted by the guide 62 located.within the out;ét.port 60, as
shown in Fig. 20. |

| A negative pressure_is created in the space between the

two jet.streams discharged from the twd nozzle openingslsince

25 the inducing action takes place therein. Under the negative

pressure, the two jet streams proceed and are inwardly bent to

- 16 -
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meet into one jet stream Z. Accordingly, the jet stream z
starts to expand at a location disténced.g_from the outlet port
60. Thus, the expansion of the width.W of the air cﬁrtain at
the cut height H can be reduced, and the center velocity df the
5 jet stream is little reduced. That is, the air curtain formed
by a multiple of nozzles with the small'nozzle width is more
effective than that by a single nozzle with a large_nozzlé
width. Therefore, the blower_éf the invention can attain the

thermal isolating capability 'comparable With that of the

10 conventional one, with a more reduced velocity of the jet
stream 3. Such a jet stream is less sensed bodily by a
passenger.

The round parts 57 of the guide 62 and the outlet port
60 greatly attenuate the turbulence in the air stream % when it
15 is discharged from the outlet port 60, effectively holding down
the expansion of the jet stream Z.
In a case where the wide width of the jet stream of air
‘rather than the high velocity thereof is required, the guide 62
is moved, guided by the T-groove 65, to a location lower than
20 the level of the outlet éort 60, as shown in Figs. 23(a) tb
23(c). When the guide 62 is mQVedldownward, the jet stream 2
is widened. The direction of the jet stream 2 canlbe turned to
the right or left as shown in Fig. 24. When the guide 62 is.
moved through the T-groove 65 to the fight, ﬁhe jet stream is
25 turned to the right by an angle 6, as shown in Fig. 24(a).

When the guide 62 is moved through the T—groove'65'to the ieft,

- 17 - : This Sheet Has Been Replaced
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‘the jet stream is turned to the left by an angie 0, as shown in
. Fig. 24(c). Thus, the jet stream can be flexibly set in a
desired direction since the guide 62 is horizontally and
verticaliy movable at the 6utlet port 60. This can be realized
5  with a simple structure without using the louver or the like.
A series of blower means 54 each including the axial
 vane wheel 59 are contained in the blower 10. With the plural
number of blow means 54, the flow coefficient is large. When
comparing with the use of the traverse vanes, the highest
10 efficiency is obtained in an bperating state free from a static
pressure, that is, in the state of the maximum air flow. The
result is reduction of noise generated when the blower 10
operates. Further, the width 6f the air curtain can be
adjusted by properly selecting the number of blower means 54.

15 Embodiment 7 ‘

Figs. 25 through 26 show a blower according to an
embodiment 7 of Ehe present inventioﬁ. In this embbdiment,_the
guide 62 is automatically moved at.the outlet port 60 while in
the embodiment 6, it is manually moved.by the combination of

20 the adjust screws 64 and the T-grooves 65. As shown, servo
motors 70 are mounted on;the inner walis of both ends of the
housing 55. A pinion 72 is fastened to the rotary shaft 71 of
each servo motor 70. A rack 73 to be in mesh with the pinion
72 is vertically or horizontally disposed within the guide 62.

25 ' wWhen the servo motors 70 are driven by operating a

switch, not shown, the guide 62 is vertically or horizontally
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moved in the outlet port 60 through the engagement of the rack

73 and the pinion 72. In this embodiment, in addltlon to the

" effects as in the embodiment 7, the direction of the eir'jet

stream can be remotely adjusted by means of the operation

switch so that the operation property is further improved.,
Embodimeht 8 |
In Fig. 27 showing a blower according to an embodiment

8 of the invention, a blower 81 is constructed with a hohsing
80 containing a single blower means 54. An optional number of
blowers 81 are coupled, by means of a coupling memberg82, into
e single unit. A blower unit of L x n long can simply be
formed by coupling an n number of blowers 81 each of L long by
means of the coupling member 82 of the corresponding length.
Accordingly,lthe blower unit may be constructed aceording to
the width of the entrance of a building. The coupling member
82 may also serve as a dressed panel.
Embodiment 9

Figs. 28 through 30 show a blower according to an
embodiment 9 of the present invention. In the figure,
referenee humeral 90 designates a first air flow rectifying
plate made of a plate located just uhder the center of the
axial vane wheel 59, which is under each motor 19 in the
housing 55. The first air flow rectifying plate 9O consists of
paired partition plates 92} One end of the partition plate is
jointed to the inner wall of the outlet port 60, and the other

end thereof is jointed to the side face 91 of the guide 62. A

- 19 -
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second air flow rectifying plate 93 as a single plate

partitions the adjacent blower means 54 in the housing 55. The
upper end of each second air flow rectlfylng plate 93 and the
inner wall of the inlet port 56 are jointed together, while the
5 portion of the lower end thereof correeponding to the guide 62
is cut and the lower end is jointed with the inner wall of the
outlet port 60.and the side face 91 of the guide 62.
| In the blower thus constructed, the blower means 54 are
operated to suck air through ;he inlet poft 56 and forcefully
10 | send the eir through the outlet poxrt. 60. The jet stream
containing turning components, caused by the axial vane wheel
59,_is converted into a linear stream of air by the coﬁbination
of the first and second air flow rectifying plates 90 and 93.
Accordingly, this greatly.eontributes to ihe formation of the
15 | air curtain used in the present'inventioh which is directed to
reduce the spread of the jet stream of air, and the width of
the jet stream of air can reliably be reduced. “

Embodiment 10

Figs. 31 to 33 show a blower of an embodiment 7 of ﬁhe

20 present invention. In the embodiments 6, 8 and 9, the guide 62
is a tubular member substantially triangle in cross section.

In the embodiment 10, the guide 62 is opened in the bottom
located in the outlet port 60, as shown in Fig. 32. Reference
numeral 95 designates a lighting means such as a fluorescent

25 lamp, which is disposed in the guide 62.
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expansion of the air streamin the formof a curtain, and to secure a
sufficiently long thermal-isolating length of the air curtain
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The blower of the embodiment 10 is installed as in the
embodiment 1.. When the motors 19 and thé lighting means 95 are
turned on, the blower forms an air curtain in the entrance 23
while 1lighting there. This embodiment has the 1lighting

5 function in addition to the thermal isolation function so that
the oper;tion property is further improved.
Embodiment 11

Figs. 34 through 37 show a blower accorxding to an

embodiment 11 of the pfesent invention. In the figure,
10 reference numeral 96 designaﬁes a heater,_for_example, an
electrical heater shaped like a bar. The heater 96-is disposed
within the guide 62. A heafer cover 97 for covering the heater
96, is semicircular in shape, and serves also as a reflector,
The blower of the embodiment 11 is installed as in the
15 embodiment 11. When the motors 1S and the heater 96 are turned
on, a hot air curtain is formed, eliminating a sense of
coolness at the entrance 23. When the blower is provided with
"a support 97, and set upright és shown in Fig. 37, it can be
used as a motor fan in summer and as a heater in winter. The

20 blower can be used multifunctionally. |

The present invention thus constructed h&s the
following useful effects.

In the construction of the blower according to a first
aspect_of the present invention, the inlet port within which a

25 vane wheel is disposed is Shaped like a bellmouth, and'éuﬁlet

port is formed by uniformly bending the wall of-the-houéing
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toward the center thereof. The resultant air curtain is high

o
e

in velocity and long in its length.

In the construction of the blower according to a
second aspect of the presnet invention, the mounting members,
formed on the outer surface of the housing, rotatably supports
the housing. With the provision of the mounting member, the
air stream discharged from the blower can be set in a desired
direction. Thus, the flexible use of the blower is secured.

In the construction of the blower according to a third
aspect of the present invention, a movable louver is'disposed
within the outlet port. With this, the air can be blown in a
wide range. Thus, the product performances are further
improved. '

In the construction of_the blower according to a fourth

aspect of the presnet invention, the outlet port is formed by

. gradually and uniformly narrowing the lower end portion of the

housing toward the center of the housing and is bifurcated to
have an x-~shape. The resultant air curtain is double and wide,
and isolates the interior of the house from the outside.

In the construction.of the blower according to a fifth
aspect of the present invention,'the guide is.diSPOSed within
the outlet port, thereby forming a parallel multi-nozzle.
Thus, the expansion of the width of the air curtain can be
suppressed and the thermal isolating capablllty is improved.
TherefOre, the blower of the invention can attain the thermal

isolating capability comparable with that of the conventional
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one, with a more reduced'velogify of the jet stream. Such a
jet stream is less sensed bodily by a passanger; The blower is
émall in size, light in wieght and excellent in power saving.

‘In the construction of the blower éccordiﬁg.to a sixth

5 aspect of the present invention/ the parallel multi-nozzle is
formed in the outlet port. Further, the round parts 6f the
guide and the outlet port greatly atﬁenuate the turbulence in.
the air stream when it is discharged from the outiet port. As
a result, the expansion df the jet stream can be effectively

10 held down and the capacity of thermal insulation is ;mproved.

| In the construction of the blower according to a
seventh aspect of the present invention, the flow pattern of
the air stream blown from the blower can flexibly be changed as
desired.  Accordingly, the .air curtain can be formed as

15 desiréd. |

lIn'the construction of tﬁe blower accoxrding to a'eighth
aspect of the present invention, use of the axial vane wheel
reduces ﬁoise generated. With the feature of a plural number
.of blowing means arrayed side by side into the blower unit; the

20 size of_the blower unit may be constructed according to the
size of the location where the blower unit is installed.

In the construction of the:blower according to a ninth
aspect of the present invention, the aii stream within the
housing is converted into a,linear air stream by the air flow

25 - rectifying plate. THis results in holding down the'eX§ansion

of the air stream.
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of the present invention is to provide a blower of |ow noise which can
sel ectively set the mﬁdtﬁ\of the air curtain at a deS|ﬁEE value of width
for an arbitrary L
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In the construction of the blower according to a tenth
aspect of the present invention, the guide contains a heater or

a lighting means. Thus, a multi-functional blower is realized.

- 24 - : . This Sheet Has Been Replaced
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opening of the entrance/exit of a building without using different
transverse vanes. According to the present invention there is

.

WHAT IS CLATMED IS:

1 1. A blower comprising a housing with an air inlet
2 port at one end and an air outlet port at the other énd; and a
3 vane wheel and a motor, located within'said housing, for
4 sucking air through said inlet port and fércefully blowing the
5 Sucked air through said outlet port, wherein said inlet port is
6 shaped like a bellmouth in which said vane whee; is disposed,
7 and a lower end portion of said housing is uniforxﬁly nai:rowed
8 towaxrd thé center of said housing, thereby forming said outlét
9 port. |

1 2. The blower according to claim 1, further
2 comprising mounting members for rotatabiy supporting said
3 housing, said mounting members being disposed on an outer
4 surface of said housing. | |

1 3. The blower according to claim 1, further
2 comprising a movable louver disposed in said outlet port.

1 4. The blower according to claim 1,' wherein said
2 outlet port has an x-shaped' end formed by gradually and
3 uniformly narrowing the lower end portion 6f said housing
4 toward thé center of sa’id housing and by bifurcating the lower
5 end portion. |

[
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wa ng nmeans-including a housing wwth an air inlet port

mmmm n alr ouH et port at the other end, and—a vane wheel and a

TH;O oiiknd HAD BEEN |
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1 5. A blower comprising blowing means including a
2 housing with an air inlet port at one end and an air outlet
3 port at the other end, and a vane wheel and a motor, located
4 within said housing, for sﬁcking air through said inlet poft
5 and forcefully blowing the'suckéd air ﬁhrough said outlet port;
6 and a guide, being disposed within said outlet port, for
7 forming a parallel multi-nozzle.
1 ' 6. The blower according to claim 5, wherein said
2 gﬁide is a tubular member substantially triangle in cross
3 section with a base at a side of said outlet port, corners of
4 said guide are rounded, and the.lower end of said housing is
5 = folded inward to have a round bent portion.
1 7. The blower acéording to claim 5, wherein said
2 guide is movable within said outlet port.
1 8. The blower éccording to claim 5, wherein éaid
2 vane wheel of said blowing means is an axial vane wheel, and a
3 plurai number of blowing meéns are disposed side by side within
4 said housing.
1 . 9. The blower according to claim 5, further
2 cqmprising a first air flow rectifying plafe located at almost
3 the center of said vane wheel and between said blowing means
4 and said outlet port, and a second air flow réctifying plate

l Thls Sheet Has Been Replaced-
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sald housing, for sucking air through said inlet port and blow ng the
sucked air throu h said outlet port; and a guide disposed within said
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5 partitioning the adjacent bJ_.owing'means and disposed within
6 said housing.
1 10. The blower according to claim 5, "~ further
2 comprising a heater or a lighting means, covered with a cover,
3 within said guide.
;________________;_
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a parallel: mul ti-nozzle, the guide being a tubular nenber substantially
triangular in cross section oriented Mﬁth its base on the outlet port
si de, and wherein corners of said :

75 /\
- . . e,
S S

=34

ABSTRACT OF THE DISCLOSURE
In a housing with an inlet port (12)-opened upward and
an outlét port (17) opened dowhward, a plate having a plural
number of bellmouths (13). is mounted on the side of each
5 housing having the inlet port (12). The outlet port kl?) is
narrowed toward the center of the houéing (11), thereby forming
a small outlet port (18). A motor (19) with a vane wheel (20)

is located within the housing (11).
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gui de are rounded, and the |ower end of said housing is bent i nwards to
round the edges of the outlet port. The guide may be rotatable within
‘the putlet port to .. : '
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change as desired the flow pattern of the air stream The vane wheel

of the blow ng neans may be an axial fan, and a he
bl owi ng neans may be THIS SHEET HAS B N
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di sposed side by side within the housing.- Wth the use of the axial fan,
the flow coefficient is large. In an operatlng state free froma static

pressure, the highest CTHS & VHEET Fid oceiv |
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efficiency is obtained. As a result, noise caused by the drive power
source and the turning of the vanes is reéeduced.
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- 4. Further, provision of the plural nunber of blow ng means
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enabl es one to adjust,
f or med.

as intentionally,

This Sheet Has Been R laced

the width of the

air curtain

The apparatus may al so incl'ude a first air flow
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rectlfyl ng plate located at al nbst the center of the vane wheel and
bet ween the bl ow ng neans and the outl et port - and a second air flow

tif | at tit th
rectifying plate partitioning the THIS SHEET HAS BEEN
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adj acent bl owi ng means di sposed within the housing. Thus, the air curtain
stream contai ni ng turning conponents, generat ed by the axial fan, is

converted into a linear air" THIS SHEET HAS BEEN
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curtain streamby the air flow rectifying plate
l'ighting neans,

A heater or a
covered with a cover, nmay be provided wythro-tin o)
provide illumnation or ' THIé SH.L.%T%A{%]%EE!Q
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hot air in parallel wth the air stream Wth the invention parallel
air-streans are discharged through the outlet port and negative pressure
is created B
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bet ween the adjacent air jet streans which bends them inwardly to neet
into one jet stream The round parts of the guide and the outlet port
greatly attenuate the . - '
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turbulence in the air streans when they are discharged from the outl et
port: The invention will be further. described by way of non-

_
This Sheet Has Been

L 1

S B&EN
REPLACED

13722

FIG. 23(a)

FIG. 23(b)

-62
LE/SS

e

FIG. 23(c)

’ U

//@\\c



L ]
limtative exanple, with reference to the acconpanying draw ngs, in

whi ch: - Fig. 1is a si_de and pl an view of a bl ower Wrﬁ_’l’ggﬁ HAS BEEN
. - ' REPLACED
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FIG. 24(a)

FIG. 24(b)

FIG. 24(c) L
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to an enbodi nent 1 of the present invention, Fig. 2 is a sectional
view taken on line A- Ain Fig.
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Fig. 3 is a diagramshowing the profile of the air
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stream forned by the bl ower of the enbodinment 1, Fig. 4 is a side
vi ew show ng an outlet port in the machine of the enbodi nent 1,
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Fig. 5is a cross sectional view showing the outlet port in-the-nachine of

t he embodi ment 1, Fig. 6(a) to 6(c) are diagranms showirigil$ ISHEET HAS BEEN
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of the air streamblown fromthe bl ower of the enbodi nent 1,
7(a) to 7(c) are additional flow patterns of the

Fi g.
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air streamblown fromthe bl ower of the enbodinment 1, Fig. 8(a) and
8(b) are cross sectional views showing an outlet port of an bl ower:
according to an enbodi nent 2 of ‘
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t he present invention, Fig. 9(a) and 9(b) are cross sectional views
showi ng anot her outlet port of an blower according to the
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'enbodinent 2 of the present invention,
Fﬁﬁomﬁng,an,blower_ according to the enbodi nent 3 of the present invention,

REPLACEMENT SHEET
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BACKGROUND OF THE INVENTION
The present invention relates to a blower, installed at

the entrance and/or exit of a building, for thermally

insulating the inside of the building from the outside mainly

~ when the building is air-cooled or heated.

Figs. 38.and 39 show a conventional blower disclosed in
Published Unexamined Japanese Patent Application No. Hei. 5-
106898. This machine will be described hereinafter.

A box-like blower body 5 is installed on the inner wall
4 (in the interior 3 of a room) of a house 1. The blower body
5 includes an air inlet port 6 at a side opposite to the
installation side and an air outlet port 7 at a lower side.
Within the blower body 5, a motor 9 is mounted. The motor 9

with a single traverse vane 8 secured thereto receives air from

the inlet port 6 and forcefﬁlly blowing the air to the outlet

port 7. A plural number of flow-direction control plates 7a
for controlling the direction of a stream of the discharged air
are mounted at the outlet port 7. These vanes are swingable on
the upper ends thereof as fulcra.

In the blower thus constructed, the vane'8 is rotated
by the motor 9 to suck air thxough the inlet port 6 and to blow
the air through the outlet port 7, theréﬁ& forming an air

curtain hanging down in the entrance/exit 2 of the house 1.

This Sheet Has Been Replaced
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Fig. 10 is a perspective view
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Fig. 11 is a side afd. icRy SHEEEN] bl ower accor di ng t.p an enmbodi nent 4
of the present invex?ﬁgﬂﬁwEME He1 12 is a .cross sectional view taken on
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In the blower, a single traverse vane 8 is used fof the
air blowing. As a stream of.air discharged ffom the outlet
port 7 proceeds, it pulls in surrounding air and expands as
shown in Fig. 39. 1In the air curtain formed by the expanded
air stream, the thermal isolating capability.is reduced, and
the effective thermal-isolating height or length of the air
curtain at the entr.:ance/ex.‘i.t 2 of the hou.se 1 as well is

' restricted.

Also, to increase the effective thermal-isolating
length of the air curtain, a large vane must be used for the
vane 8. The result is to install the large and heavy, or
cumbersome vane, on the wall 4. |

Also, since the width of the air curtain is determined
by the length of the vane 8, in order that the air curtain is
formed so as to fit for various sizes of the entrance/exit 2,
the respective blower with the vane 8 of different length muet
be pfovided.

Also, when the traQerse Qane 8 is used, noise inherent

to the vane 8, such as a whistling sound, is large.

SUMMARY OF THE INVENTION

The present invention has been made in view of ﬁhe
above circumstances end has an object to impfove the thermal
insulating capability of a blower by minimizing the expansion
of the air stream in the form of a curtain, and to secure a

sufficiently long thermal-isolating length of the air curtain
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in Fig. 11, Fi

g.REPRACEMENTC SHEET decti onal view taken on line B- B in
Fig. 11, . | .
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without increasing the éize of the machine. Another object of
‘the present invention is to provide a blower of low noise which
can selectively set the width of the air curtain at a desired
value of width for an arbitrary opening of the entrance/exit of
a building without using different traverse vanes.

To achieve the above objects, there is provided an
blower having a housing with an air inlet port at one end and
an air outlet port at the other end, and a vane wheel and a

‘motor, located within the housing, for sﬁcking air through the
inlet port and forcefully blowing the sucked air ﬁhrdugh the
outlet port, wherein the inlet port is shaped like a bellmouth
in which thé vane wheel is disposed, and the lower end portion
of the housing is uniformly narrowed toward the center of the
housing, thereby forming the outlet port.

Also, in the blower, mounting members, formed on the
outer surface of the housing; rotatably supports the ‘housing.

Also, a movable louver is disposed within thé outlet
port. N

Also, the outlet port is formed by gradually and
uniformly narrowing the lower end portion of the housing toward
tﬁe center of the housing:and is bifurcated to have an X-shape.

Also, a blower comprises blowing ﬁeans including a
housing with an air inlet port at. one end.and an air outlet
port at the other end, and a ﬁane wheel and a motor, located
within the housing, for sucking air through the inlet port and

forcefully blowing the sucked air through the outlet port, and
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a guide is disposed within the outlet port, thereby forming a
parallel multi-nozzle. '

Also, the guide is a.7tubular’ member . substantially
triangle |
in cross section having the base at the blowing side, the
corners of the guide being'founded, and the lower end of the
housing is félded inward to form a round circumferential edge
of the outlet port. | |

Also, the guide is rotatable withih the outlet port.

Also, the vane wheel of the blowing means is an axial
vane wheel,.and a plural number of blowing means are disposed
side by side within the housing.

Also, a first air flow rectifying plate located at
almost the center of the vane wheel and between the blowing
means and the outlet port, and a second air flow rectifying
plate partitioning the adjacent bloﬁing means are disposed
within the housing.

Also, a heater or a 1ightihg means, covered with é
cover, is provided within the guide.

. In the construction of the invention, the inlet port
within which a vane wheel is disposed is shaped like a.
bellmouth. The outlet port is formed by uniformly bending the
lower end portion of the wall of thé housing toward the center
thereof. Accordingly, when the motor is driven and the vane
wheel turns, air is.blown frém the inlet port to the outlet

port, thereby forming an air curtain.
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Also, the mounting members, formed on the outer
surface of the housing, rotatably supports the housing. With
the provision of the mounting member, the housing can be swung
as desired.

Also, the movable louver is disposed within the outlet
port. Thus, the direction of the air stream discharged through
the outlet port can be arbitrarily changed by the movable
louver. | |

Also, the outlet port is formed by gradually and
uﬁiformly narrowing the lower end portion of the hoqsing toward
the center of the housing and by bifurcating the lower end to
have an x-shape. Thus, two outlet ports are obtained and two
air streams can be output from the outlet ports.

Also, the guide is disposed within the outlet port,
thereby forming a para;lel multi-nozzle. A plural number of
parallel air streams are discharged through the outlet port.
.A negative preésure is created between the adjacent air Jjet
streams. Under the negative pressure, the jet streams proceeds
and are inwardly bent to meet into one Jjet stream.

Also, the guide 'is a tubular member substantially
triangle in cross section. The guide and the outlet port are
rounded at the corners. The parallel multi-nozzle is formed in
the outlet port so that.a plurality of parallel air streams are
discharged from the outlet port. The round parts of fhe guide
and the outlet port greatly attenuate the turbulence in the air

streams when they are discharged from the outlet port.
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where a conventional| HEGWCEMENT BHEE I]led, and Fig. 15 is a diagram
showi ng a nodel of & sgreamof—air {fdrceful ly di geh
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Also, the guide can be movable at the outlet port.
Accordingly, the directibn of a flow pattern of the air stream
can flexibly be changed as desired.

Also, the vane wheel is the axial vane wheel. With the
use of the axial vane wheel, the flow coefficient is large. 1In
an operating state freé from a static pressure, the highest
efficiency is obtained. As a result, noise caused by the drive
power source and_the turning of the vanes is reduced. Further,
provision of the plural number of blowing means enables one to
adjust, as intentionally, the width of-the air curtain formed.

Also, the air curtain. stream -cpntaining turning
components,'generated'by the axial vane wheel, is converted
into a linear air curtain stream by the air flow rectifying
“plate.

Also, the heater or thg lighting means, contained in
the guide to be covered with the cover, .provides - an
illuminating light beam or a hot stream in parallel with the

air stream.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side and plan view of an blower according
to an embodiment 1 of the p#esent invention, |
Fig. 2 is a sectional view showing the blower of the
embodiment 1,
Fig. 3 is a view showing an example of the installation

of the blower of the embodiment 1 in a house,

_'\
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Fig. 4 is a view showing a profile of a jet stream of
air discharged from the biower of the embodiment 1,

Fig. 5 is a view shoﬁing the installation according to
embodiment 2,

Fig. 6 is a sidelview showing an blower according to an
embodiment 3 of the present invention,

Fig. 7 is another 51de view showing an blower according
to the embodiment 3 of the present invention,

Fig. 8 is a view showing an example of thé installation
of the blower of the embodiment 3 in a house,

Fig. 9 is a view showing another example of the
installation of the blower of the embodiment 3 in a house,

| Fig. 10 is a side and plan view of an blower according'

to an embodiment 4 of the present invention,

Fig. 11 is a front and side sectional view showing the
blower of the embodiment 4,

Fig. 12 is a view showing an example of the
installation of the blower of the embodiment 4,

Fig. 13 1is a view showing another example of the
installation of the blower of the embodiment 4,

Fig; 14 is a side_ahd plan view of an blower according
to an embodiment 5 of the present invention,

Fig. 15 is a sectional view showing the blower of the
embodiment 5,

Fig. 16 is a view showing an example of the

ihstallation of the blower of the embodiment 5,
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Fig. 17 is a view showing another example of the
installation of the blower of the embodimentls,

Fig. 18 is a side and plan view of an blower according
to an embodiment 6 of the present invention,

Fig. 19 is a sectional view takeﬂ on line A - A in Figq.
18. |

Fig. 20 is a diagram showing the.profile of the air
stream formed by the blower of the embodiment 6,

Fig. 21 is a side view showing an outlet port in the
machine of the embodiment 6, |

Fig. 22.is a cross sectional view showing the outlet
port in the machine of the embodiment 6,

Figs. 23(a) to 23(c) are diagrams showing flow patterns
of the air stream blown from thé blower of the embodiment 6,

Figs. 24(a) to 24(&) are additional flow pafterns of
the air stream blown from the blower of the embodiment 6,

Figs. 25(a) and 25(b) are cross sectional views showing
an outlet port of an blower according to an embodiment 7 of the
present invention,.

Figs. 26(a) énd 26 (b) are cross sectional views showing
another outlet port of an blower adcording to the embodiment 7
of the present invention,

.Fig. 27 1is a perspective view 'showiné an blower
according to an embodiment 8 of the present invention,

Fig. 28 is a side and pian view of an blower according

to an embodiment 9 of the present invention,
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Fig. 29 is.a cross sectional view taken on line A - A
in Fig. 28,
Fig. 30 is a cross sectional view téken on line B - B
in Fig. 29,
Fig. 31 is a side and plan view of an blower according
' to an embodiment 10 of the present invention,
Fig. 32 is a sectional view showing the blower of the
embodiment 10, |
Fig. 33 is a view showing an example 'of the
installation of the blower of the embodiment 10 in a house.
Fig. 34 is_a side and plan view of an blower according
to an embodiment 11 of the present invention,
Fig. 35 is a sectional view showing the blower of the
embodiment 11,
Fig. 36 1is a view showing an example of the
installation of the blower of the embodiment 11 in a house,
fig. 37 is a view showing another example of the
installation of thelblower of the embodiment 11 in a house,
Fig. 38 is a cross sectional view showing a structure
where a conventional blower is installed, and
| Fig. 39 is a diagram showing a model of a stream of air
forcefully discharged from the conventional blower.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
. Embodiment 1
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Figs. 1 to 4 shows an embodiment 1 of the present
‘invention. In the figures, reference numeral 10 designates a
blower and numeral 11 designates a housing of the blower. The
housing il is provi&ed with an inlet port 12 at the upper
portion and an outlet port at the opposite lower portion. The
details of the outlei port will be described later. A plural
number of bellmouths 13, td be inserted into the inlet port 12,
are formed in a plate 14 covering the inlet port 12 of the
housing 11 in a  state that the bellmouths are equidistantly
arrayed as shown. The plate 14 has a number of legs 15
standing upright thereon. The plate 14 is secured to the
housing 11 by means of the legs and screws 16. An outlet port
17 is formed by_un;formly'na;rowing the lower part of the
housingﬁll toward the cénter L of the houwing 11 to be shaped
like a sector in cross section, and includes a small outlet
port 18 at the apex.

A plural number of motors 19, equal in ﬁumber to the
bellmouths.l3, are secured to the inside 9f the housing 11 by
means of mounting legs, not shown. A vane wheel 20 with the
axial vanes is mounted on the rotary shaft 20a of each motor.
Tﬁe vane wheels 20-a;e disposed within the bellmouths 13,
respectively when assémbled. A fitting flange 21 is atfached
to the wall of the housing 11. Reference numeral 22 indicates
a house; 23, an entrance of the house; 24, the interior of a
room; 25, the outside of the house; A, the outer diameter of
the small outlet port 18; B, an angle of the spread of an air
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stream discharged from the small outlet port 18; H, the
distance the air stream reaches; and W, the width of the air
stream at a location where the air stream reaches.

The blower thus constructed is mounted on the wall

i above the entrance 23 of the house 22 as shown in Fig. 3 by

means of the fitting flange 21. Each vane wheel 20 is turned
by its associated motor 19 to suck air through the inlet port
12 to impel the air outside through the outlet.port 17. 1In the
air stream blown out from the small outlet port 18, the center
velocity of the air stream is little reduced and the initial
velocity of the air stream is high, since the outlet port 17 is
formed into a narrowed-shape. 1In fhe experiment conducted by
the inventors, the small outlet port 18 of the diameter A of 50
mm could.form an air curtain specified: B = 20°, H = 1500 mm,
and W = 660 mm. The air curtain formed was longer and wider
than the conventional one. Thus, the air curtain of a high
wind velocity and a long thermal-insulating length can be
formed. |
Embodiment 2

In the embodiment 2, the blower 10 is mounted at the
ceiling 26 of ﬁhe house 22, as shown in Fig. 5, while it is
mounted on the wall above the entrance 23 in the embodiment 1.
The blower 10 thus mounted circulates air in a room, thereby
providing a uniform distribution of temperature in the room.
In heating the room,.fhe temperature difference between the

ceiling and the floor is generally 7°C to 10 °cC. The
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embodimenﬁ 2 succeeds in eliminating this temperature
- difference. |
Embodiment 3

Figs. 6 through 9 show an embodiment 3 of the present
invention. In the figure, a U-shaped mounting member 30 with
legs 31 is mounted on the housing 11 in a swingable manner.
Specifically, bearings (not shown) are formed in the leg 31 of'
the bent end portions, respe¢tively. Support éhafts (not
shown) protruded from the housing 11 are inserted into the
bearings, respectively. The combinations of the support shafts
and the bearings form supports 29. The housing 11 is swung
about the supports 29. Pitch holes 32 formed in the outer wall
of the housing 11, are semicircularly arrayed with the center
of the support at given_pitches.'_Positioning holes 33 are
formed in the legs 31 of the mounting member 30, which are to
be aligned with the pitch holes 32. Set screws 34 are screwed
into the positioning holes 33 and the pitch holes 32 when those
are aligned with each other.

The blower thus constructed is installed on the wall of
the room above the entrance 23 of the house 22, like thé blower
of the embodiment 1. 1In installing the blower, the angie of
the blower is set to a desi;ed value of angle, and the housing
11 is secured to the mounting member 30 by means of the set
sciews 34. Accordingly, the blower can be installed in a state
that the outlet port 17 is set in a desired direction. The
blower thus set at the direction is driven by the motors 19 to

-
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blow air. The blower may be installed on the floor 27 or the
ceiling 26 of the room, as shown in Fig. 9. The blower set on
the flqor 27 blows up air on the floor toward the ceiling to
circulate the air in the room. In cooling the room, for
example, it blows up the cooled air staying in thel lower
portion of the room, thereby uniformizing temperature in the

- room. The blower set on the ceiling 26 blows down air in the
upper portion of the room toward the floox 277 Particularly,
in heating the room, the machine blows hot air staying in the
upper portion of the xroom .toward the floor 27, thereby
providing a temperature uniformity in the room.

Embodiment 4

In Figs. 10 to 13 showing an -embodiment 4 of the
present invention, a louver motor 40 is located under the motor
19 disposed at the side of the outlet port 17 of the housing
11. The louver,motor 40 forwardly and reversely turns a rotary
shaft 41. A crank 42 is coupled with the rotary shaft. A
louQer 43 is rotatably supported at éne end by a support 44
provided at the small outlet port 18. The other end is coupled

"~ with the crank 42. When the louver motor 40 operates, the
louver 43 is horizontally swung about the support 44 to change
the direction of the air stream discharged from the small
outlet port 18.

The blower of the.embodiment 4 is installed as in the

- embodiment 1. By driving the motors 19 and the louver motor

40, the direction of the air stream from the outlet port 17 can
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be changed as desired. A more effective circulation of the air
is secured. When set as shbwn.in‘Fig. 13, the blower functions
also as an electric fan.
Embodiment 5

In Figs. 14 through 17 showing a blower according to an
embodiment 5 of the present invention, the outlet port 17 is
gradually and uniformly narroﬁed toward the center L of the
housing 11 and is bifurcated to have x-shaped outlet ports 50.

The blower thus constructed is installed as in the
embodiment 1. When driven by the motors 19, the blower sucks
air and blows twin air streams through the bifurcated x-shaped
outlet.ports 50. Accordingly, when the blower is used for the
thermal isolating purposes, the air curtain is double and wide,
and isolates the interior of the hoﬁse from the outside,
thereby providing improved thermal isolating effectsf When the
blower is installed on the ceiling 26 as shown in Fig. 17, the
air stream blown from one of the x-shaped outlet ports 50
strikes the ceiling and flows forward. Accordingly, hot air of
the highest temperature in the space about 10 cm below the
ceiling is forcibly moved to circulate in the room. This
results in excellent air conditioning.

Embodiment 6

In Figs. 18 through 24 showing a blower according to an
embodiment 6 of the present invention, reference numeral 55 is
representative of a housing, and numeral 56 designates inlet

ports formed in the top of the housing 55. ' The upper end of
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the housiné is folded at the round part 57 toward fhe inside of
the housing 55, thereby to form a bellmouth 13. Mounting
members 58 hold each motof 19 therebetween, with the shape of
band. The respective ends of the mounting members 58 are
secured to the inner wall of the housing 55. A vane wheel 20
with axial Vanes 59 is secured to the rotary shaft 20a in a
state that it is .located within the bellmouth 13.

A plural number of blowerlmeans 54 each including the
motor 19, the vane wheel 20, and.the bellmouth 13 are mounted
on the housing 55 while being equidistantly spaced from one
another. .An outlet port 60 is provided at the lower portion of
the.housing 55, and is communicated with the inlet port 56.
The lower end of the housing is folded at the round part 57
toward the inside of the housing and reaches the bottom edge of
the folded portion of the inlet port 56. Those folded portions
are jointed together to form the smooth inner'wall of the
housing 55,'which defines a smooth wind pafh 61 ranging from
the inlet port 56 to the outlet port 60.

A guide 62, located near at the center of the outlet
port 60, is shapéd like a triangle in cross section of which
thé vertex is located at.the side of the inlet port 56 and the
base is located at the side of the outlet port 60. The corners
of the triangle are curved as indicated by reference numeral
57. The outlet port.GO including the guide 62 thus located
therein functiong as a parallel multi-nozzle 63. The guide 62

is an elbngated and tubular member with the ends having
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threaded holes. The guide 62 is mounted on the housing 55 in
a state that both ends of the guide are brought into contact
with the opposed inner walls of the housing 55 and fastened to
'the latter by means of adjust screws 64. A T-groove 65 is
formed in the portion of the~outer wall of the housing 55,
which corresponds to the portion with which each end of the
.guide 62 contacts. Eacﬁ adjust screw 64 is inserted into and
slidably guided by the T-groove 65. 1In Fig. 20, H indicates
the cut height of the air curtain; W, the-width of the air
curtain at the cut hight-H; h, the length of the air curtain
before it expands in the profile; and 2, a jet stream of air
discharged from the outlet port 60.

In the thus constructed blower of the embodiment 6, the
guide 62 is placed within the outlet port 60 and fastened to a
desired position on the inner wall of the housing 55 by means
of the adjust screws 64 that is ihserted thrqggh the T-groove
65. The axial vane wheels 59 are turned by the motors 19 to
suck air through the inlet port 56 and to emit jet streams of
air through the outlet port 60. More exactly, two parallel jét
steams Z are discharged through the parallél multi-nozzle 63
parted by the guide 62 locatéd within the outlet port 60, as
shown in Fig. 20.

A negative pressufe is created in the spaée betweén the
two jet streams discharged from the two nozzle openings since
the inducing action takes place therein.. Under the negative
pressure, the two jet streams proceed and are inwardly bent to
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meet into one jet stream Z. Accordingly, the jet stream 2z

starts to expand at a location distanced h from the outlet porﬁ
60. Thus, the expansion of the width W of the air curtain at
the cut height H can be reduced, and the center velocity of the
jet stream is little reduced. That is, the air curtain formed
by a multiple of nozzles with the small nozzle width is more
effective than that by a single nozzle with a large nozzle
width. Therefore, the blower of the invention can attain the
thermal isolating capability comparable with that of the
conventional one, with a more reduced velo;ity of the jet
stream 2. Such a jet stream is less sensed bodily by a
passenger. |

The round parts 57 of the guide 62 and the outlet port
60 greatly attenuate the turbulence in the air stream Z when it
is discharged from the outlet port 60, effectively holding down
the expansion of the jet stream Zz.

In a case where the wide width of the jet stream of air
rather than the high velocity thereof is required, the guide 62
is moved, guided by the T-groove 65, to a location lower than
the level of the outlet bort 60, as shown in Figs. 23{a) to
23(c). When the guide 62 is moved downward; the jet stream Z
is widened. The direction of the jet stream Z can be turned to
the right or left as shown in Fig. 24. When the guide 62 is
moved through the T-groove 65 to the right, the jet stream is
turned to the right by an anglé 6,'as shown in Fig. 24(a).
When the guide 62 is moved through the T-groove 65 to the left,

\\_
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the jet stream is turned to the left by an angle 6, as shown in
- Fig. 24(c). Thus, the jet stream can be flexibly set in a
desired direction since the guide 62 is horizontally and
vertically movable at the outlet port 60. This can be realized
with a simple structure without using the louver or the like.

A series of blower meané 54 each including the axial.
vane wheel 59 are contained in the blower 10. With the plural
number of blow means 54, the flow coefficient is large. When
comparing with the use of the traverse vanes, the highest
efficiency is obtained in an operating state free from a static
pressure, that is, in the state of the maximum air flow. The
result is reduction of noise generated when the blower 10
operates. Further, the width of the air curtain can be
adjusted by properly selecting the number of blower means 54.
Embodiment 7 _

Figs. 25 through 26 show a blower aggording to an
embodiment 7 of the present invention. 1In this embodimént, the
guide Gé is automatically moved at the outlet port 60 while in
the embodiment 6, it is manually moved by the combination of
the adjust screws 64 and the T-grooves 65. As shown, servo
motors 70 are mounted on the inner walls of both ends of the
housing 55. A pinion 72 is fastened to the rotary shaft 71 of
each servo motor 70. A rack 73 to be in mesh with the pinion
72 is vertically or horizontally disposed within the guide 62.

When the servo motors 70 are driven by operating a

switch, not shown, the guide 62 is vertically or horizontally
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moved in the outlet port 60 ;hrough the engagement of the rack
73 and the pinion 72. In this embodiment, in addition to the
effects as in the embodiment 7, the direction of the air jet
stream can be remotely adjusted by means of the operation

switch so that the operation property is further improved.

Embodiment 8

In Fig. 27 showing a blower according tolan embodiment
8 of the invention, a blower 81 is constructed with a housing
80 containing a single blower means 54. An optional number of
blowers 81 are coupled, by means of a coupling member 82, into
a single unit. A blower unit.of L x n long can simply be
formed by coupling an n number of blowers 81 each of L long by
means of the coupling member 82 of the corresponding length.
Accordingly, the blower uqi; pgg_be.coqs;rgqted according to
the width of the entrance of a building. The coupling member
82 may also serxve aé a dressed panel.

Embodiment 9

Figs. 28 through 30 show a blower according to an
embodiment 9 of the present invention. In the figure,
reference numeral 90 designates a first air flow rectifying
plate made of a plate located just under.the center of the
axial wvane wheel 59, which is under each motor 19 in the
housing 55. The first air flow rectifying plate 90 consists of
pairéd.partition plates 92. One end of the partition plate is
jointed to the inner wall of the outlet port 60, and the other

end thereof is jointed to the side face 91 of the guide 62. A
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second air flow rectifying plate 93 as a single plate
partitions the adjacent blower means 54 in the housing 55. The
upper end of each second air flow rectifying plate 93 and the
inner wall of the inlet port 56 are jointed together, while the
portion of the lower end thereof corresponding to thelguide 62
is cut and the lower end is jointed with the inner wall of the
outlet port 60 and the side face 91 of the guide 62.

In the blower thus constructed, the blower means 54 are
operated to suck air through the inlet port 56 and forcefully
send the air through the outlep port 60. The jet stream
containing turning components, caused by the axial vane_wheel
59, is converted into a linear stream of air by the combination
of the first and second air flow rectifying plates 90 and 93.
Accordingly, this greatly contributes to the formation of the
air curtain used in the present invention which is directed to
reduce the spread of the jet stream of air, aqq the width of
the jet stream of air can reliably be reduced.

Embodimenﬁ 10

Figs. 31 to 33 show a blower of an embodiment 7 of the
present invention. In the embodiments 6, 8 and 9, thé guide 62
is a tubular member substantially trianglé in cross section.
In the embodiment 10, the guide 62 is opened in the bottom
located in the outlet port 60, as shown in Fig. 32. Reference
numeral 95 designaées a lighting means such as a fluorescent

lamp, which is disposed in the guide 62.

-\'
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The blower of the embodiment 10_is installed as in the
embodiment 1. When the motors 19 and the lighting means 95 are
turned on, the blower forms an air curtain in the entrance 23
while lighting there. This embodiment has the lighting
function in addition to the thermal isolation function so that
the operation prdperty is further improved.

Embodiment 11

Figs. 34 through 37 show a blower according to an
embodiment 11 of the present invention. In the figure,
reference numera; 96 designates a heater, for example, an
electrical heater shaped ;ike a bar. The heater 96 is disposed
within the guide 62. A heater cover 97 for covering the heater
96, is semicircular in shape, and serves also as a reflector.

The blower of the embodiment 11 is.insﬁalled as in the
embodiment 11. When the motors 1§ and the heater 96 are turned
on, a hot aif curtain .is. formed, eliminating & sense of
coolness at the entrance 23. When the blower is provided with
a support 97, and set upright as shown in Fig. 37, it can be
used as a motor fan in summer and as a heaﬁer in wintexr. The
blower can be used multifunctionally.

| The present invention thus constructed has the
following useful effects.

In the construction of the blower according to a first
aspect of the present invention, the inlet port within which a
vane wheel is disposed is shéped like a bellmouth, and outlet

port is formed by uniformiy bending the wall of the housing

—_—
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toward the center thereof. The resultant air curtain is high
in velocity and long in its length. |

' In the construction of the blower according to a
second aspect of the presnet invention, the mounting members,
formed on the outer surface of the housing, rotatably supports
the housing. With the provision of the mounting member, the
air stream discharged from the blower can be set in a desired
direction. Thus, the flexible use of the blower is secured.

In the construction of the blower according to a third
aspect of the present invention, a movable louver is disposed
within';hg outlet port. With this, the air can be blown in a

- wide range. Tpus, the product performances are further
improved.

In the construction of the blower according to a fourth
aspect of the presnet invention, the outlet port is formed by
gradually and uniformly narrowing the lower end portion of the
housing toward the center of the housing and is bifurcated to
have an x-shape. The resultant éir cgrtain is double and wide,
and isolates the interior of the housé from the outside.

In the.constructiop of thg blqwer a;cprding to a fifth
aspect of the present invention, the guide is disposed within
the outlet port, thereby forming a parallel multi-nozzle.
Thus, the expansion of the width of the air curtain can be

'suppresséd, and the thermal isolating éapability is improved.
Therefore, the blower of the invention can attain the thermal
isolating capability comparable with that of the conventional

- e
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jet stream is less sensed bodiiy by a passanger. The blower is
small in size, light in wieght and excellenf in power saving.

In the construction of the blower according to a sixth
aspect of the present invention, the parallel multi-nozzle is
formed in the outlet port. Further, the round parts of the
guide and the outlet port.greatly attenuate thé“turbulence in
the air;stream when it is discharged from the outiet port. As
a result, the expansion of the jet stream can be effectively
held down and the capacity of thermal insulation is_impro#éd.

In the construction of the blower aécording to a
seventh aspect of the present invention, ;hg flow pattern of
the air stream blown from the blower can flexibly be changed as
desired. Accordingly, the air curtain can be formed as
desired.

In the cqnstruction_of_the blowe; accor@ing_tp a eighth
aspect of the present inveﬁtion, use of the axial vane wheel
reduces noise generated. With the feature of a plural number
of blowing means arrayed side by side into the blower unif, the
size of the blower unit may be constrﬁcted accoxrding to the
size of the location where the blower unit is installed.

~ In the construction of the blower acéording to a ninth
aépect of the present invention, the air stream within.the
housing is converted into a linear air stream by the air flow
rectifying plate. This results ig holding dowﬁ the gxpansion

of the air stream.
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slidably guided by t 'eBEEId\CgWNTG%EETI h Fig. 3, Hindicates the cut
hei ght of the air cu tTi n; W the w§ith of the air curtdin at the cut

hight H h, the | engfh|ofpyhGCRit99&ult fi n
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In the construction of the blower according to a tenth

aspect of the present invention, the guide contains a heater or

a lighting means. Thus, a multi-functional blower is realized.
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WHAT IS CLAIMED 1IS: :
1 1. A blower comprising a2 housing with an air inlet
2 port at one end and an air outlet port at the other end; and a
3 vane wheel and a motor, located within said housing, for
4 sucking air through said inlet port and forcefully blowing the

Y|

sucked air through said outlet port, wherein said inlet port is

6 shaped like a bellmouth in which said vane wheel is disposed,
7 and a lower end portion of said housing is uniformly narrowed
] toward the center of said housing, thereby forming said outlet
¢ port. |

2, The blower according to claim 1, further

ro

comprising mounting members for rotatably supporting said
housing, said mounting members being disposed on an outer

4 surface of said housing.

i 3. The blower according to «claim 1, further

(3

comprising a movable louver disposed in said outlet port.

1 4. The blower according to claim 1, wherein said
2 outlet port has an x-shaped end formed by gradually and
% uniformly narrowing the lower end portion of said. housing
4 toward the center of said.housing and by bifurcating the lower

. end portion.
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guide 62 is placed int-ACEMENToSHERR Jpor t desi red
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5. A blower compfising blowing means including a
housing with an air inlet port at one end and an air outlet
port at the other end, and a vane wheél and a motor, located
within said housing, for sucking air through said inlet port
and forcefully blowing the sucked air through said outlet port;
and a guide, being disposed within. said outlet port, for

forming a paral-l_-él multi-nozzle.

6. The blower according to claim 5, wherein said
guide is a tubular member subsi:antially triangle in cross
section with a.base at a side of said outlet port, corners of
said guide are rounded, and the lower end of s;id housing is

folded inward to have a round bent portion.

7. The blower according to claim 5, wherein said

guide is movable within said outlet port.

8. The blower according to claim 5, wherein said
vane wheel of said blowing means is an axial vane wheel, and a
plural number of blowing means are disposed side by side within

‘ said housing.

9. The blower according to claim 5, further
comprising a first air flow rectifying plate located at almost
the center of said vane wheel and between said blowing means

and said.outlet port, and a second air flow rectifying plate

-
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partitioning the adjacent blowing means and disposed within

said housing.

10. The blower

according to

claim 5, further

comprising a heater or a lighting means, covered with a cover,

within said guide.
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éteams Z are disg¢h Etm QU hg¢ parallel nulti-nozzle 63 arted by the
gui de 62 | ocated vmﬁtt.gleg;t..e OtH !Eg‘rt port 60, as shown in Fig. g y
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BLOWER

ABSTRACT OF THE DISCLOSURE

In.a'housing With an inlet port (12) opened upward and
an outlét poxrt (17) Openéd downward, a plate having a plural
number of bellmouths (13) is mounted on the side of each
housing having the inlet port (12). The outlet port (17) is
narrowed toward the center of the hodsing (11), thereby forming
a small outlet port (18). A motor (19) with a vane wheel (20)

is located within the housing (11).

'FIGURE 3
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pressure, the two jet streams proceed and are inwardly bent to
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rreet ‘into one jet streamZ. Accordingly, the jet streamZ starts to
expand at a | ocati pA—~ei-staheed-h-framthe outlet port
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by a‘rrultiple of nozzles with the small nozzle width is nore effective
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thernmal isolati ng capability conparable with that of the conventi onal
one, with a nore -V ED] f the jet stream Z. Such a jet
streamis less s né’&(ﬂ‘-mlwgbé .
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passenger @@" ts 57 of the guide 62 and the outlet:port
60 greatly atte‘ REPLA péhﬁﬂs go'grce I n the air streamZ when it.
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rather than the hi gh velocity thereof is required, the guide 62 is noved,

gui ded by the T 1.%
outlet port 60, gg?ﬁﬁ@ﬂ@ﬁlﬂ.ﬁﬁgg.
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6(c).” Wen the gui de 62 is noved downwar d,
The direction of t

shown in

Fig. 7.
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the jet streamZ is w dened.

can be turned to the right or left as
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rmved_through the T-groove 65 to the right, the jet streamis turned to
the .right by an angle—fe+rl.—as shown in Fig. 7 (a) When the guide 62 is
moved through the T}gRERDMEERENT GHERE | ef t, '
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-10- the jet streamis turned to the | eft by an angle [err], as shown in
Flg 7 (c). Thus, the jet streamcan be flexibly set in a
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desired direction since the guide 62 is horlzontally and vertically
novabl e at the outl et port 60. ThIS can be realized wth a S|nple

structure without FURTIg the Fou SHEET " the like.
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A series of blower neans 54 each including the axial vane wheel 59 are
th the plural nunber of bl ow neans 54, the
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result is reduction of noise generated when the bl ower 10 operates.
Further, the w dth of+the—atT Eﬁa I n can be adjusted by properly
sel ecting the nunbeRERLACEMENES as 54. '
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Enbodi ment 2 : Figs. 8 through 9 show a bl ower accord| ng to an
enbodl ment 2 of the present invention. In this enbodinment, the
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gwde 62 is automatlcally rmved at the outl et port 60 while in the
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motors 70 are mounted on the inner walls of both ends of the housi ng 55. A |
pi-nion 72 is f%gjened to the rotary shaft 71 of each servo notor 70. A
n
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72 is vertically or horlzontally di sposed within the guide 62 When
the servo notors 70 are driven -by operating a swtch,” not shown, the

id 62 i calla—gr—hor [ . »
duide 62 is ver lREPLACEMENT SHEﬁ"‘F"_" y | THIS SHEET HAS BEEN
| 2 REPLACED
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The present invention relates to a blower,
installed at the entrance and/or exit of a building, for
thermally insulating the inside of the building from the
outside mainly when the buiid@ng is air-cooled or heated.

In the accompanying drawings, Figures 11 and 12
show a conventional blower disclosed in Published
Unexamined Japanese Patent Application No Hei 5-106898.
This machine will be described later:

‘A box-like blower body 5 is installed on the
inner wall 4 (in the interior 3 of a room) of a house 1.
The blowexr bbdy 5 includes an air inlet port 6§ at a side
opposite to the installation side and an air outlet port 7
at a lower side. Within the blower body 5, a motor § is
nounted. The motor 9 with a single traverse vane 8
secured thereto receives air from the inlet port § and
forcefully blows the air to the outlet port 7. A plurai
nuiber'of flow-direction control plates 7a for controlling
the direction of a stream of the discharged air are
mounted at the outlet port 7. These vanes are swingable

on the upper ends thereof as fulcra.

L

In the blower thus consﬁructed, the wvane 8 is
rotated by the motor 9 to suck air through the inlet port
€ and to blow the air through the outlet port 7, thereby
forming an air curtain hanging down in the entrance/exit 2

of the house 1.
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npved‘in the outlet port 60 through-the engagenent of the rack
REPLACEMENT SHEET
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In the blower, a single traverse vane 8 is used for the
air blowing. As a styeam of air discharged from the outlet
port 7 proceeds, it pulls in surrounding air and expands as
shown in Pig; 12. In the air curtain formed by the expanded
air stream, the thermal iscldii;g capability is reduced, and
the effective thermal-isolating height or length of the air
curtain at the entrance/exit 2 of the house 1 as well ..i's

restricted.

Also, to increase the effective thermal-isolating
length of the air curtain, a large vane must be used for the
vane B. The.result is installation of a large and heavy, or

cumbersome vane, on the wall 4.

| Als?, since the width of the air curtain is determined

by the length of the vane—8, in order that the air curtain is:
formed so as to fit for warious sizes of the entrance/exit 2,

respective blowers with the vanes 8 of different lengths must

be provided.

Also, when the traverse vane 8 is used, noise inherent

to the vane 8, such as 2 whistling sound, is large.

‘The present invention has been.made in view of the
zbove circumstances and has an object to improve the thermal
insulating capability of a blower by minimizing the expansion
of the air.sfream ip the form of a curtain, and to secure a

sufficiently long thermal-isolating length of the z2ir curtain
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73 and the pinion 72. In this enbodinment, in addition } CBE[PHQCE“@EN §H§E as
the embodinent 2, the direction of the air jet streanfcpn be renvtel
adj usted by neans of the operation ' 05 DEC 1997
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without increasing the size of the machine. Another object

of the present invention is to provide a blower of low
noise which can selectively'set the width of ﬁhe air
curtain at a desired value of width for an arbitrary
opening of the entrance/exig of a building without uéing
different transverse vanes.

According to the present invention there is provided a
blower comprising blowing means including a housing with an
air inlet port at one end and an air ocutlet port at the
other end, and a vane wheel and a motor, located within
said housi#g, for sucking air through said iglet port and
blowing the sucked air through said outlet port; and a
guide disposed within said outlet port for dividing it into
a parallel multi-nozzle, the guide being a tubular member
substantially triangular in cross section oriented with its
base on the outlet port side, and wherein corﬁers of said
guide are rounded, and the 1awer end of said housing is
bent inwards to round the edges of the outlet port.

The guide may be rotatableéwzthln the outlet port to.
change as desired the flow pattern of the air stream.

The vane.wheel of the blowing means may be an axial
fan, and a plural number of the bloﬁing means ﬁay be
disposed side by side within the housing. With the use of
the axial fan, the Elow coefficient is large. In an
operatiné state free from a static pressure, the highest
efficiency is obtained. As a result, noise caused by the

drive power source and the turning of the vanes is reduced.
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switch so that the operation property is further inproved. | [BEBDAGEMENT SHEET

I'n Fig. 10 showi ng a bl ower according to an enbodi nent
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Further, provision of the plural number.of blowing means
enables one to adjust, as intentionally, the width of the
air curtain formed.

The apparatus may also include a first air flow

rectifying plate located at almost the center of the vane

 wheel and between the blowing means and the outlet port,

and a second air flow rectifying plate partitioning the -
adjacent blowing means disposed within the housing. Thus,
the air curtain stream containing turning components,
generated by the axial fan, is converted into a linear air
curtain stream by the air flow rectifying plate.

A heater or a lighting means, covered with a cover,
may be provided within the guide to provide illumination or
hot air iam parallel with the air stream. .

With the invention parallel air streams are discharged
through the ocutlet port and negative pressure is created |
between the adjacent air jet streams which bends them
inwardly to meet into one jet stream. The round parts of
the guide and ﬁhe outlet port greatly atten;ate'the
turbulence in the air streams when they are discharged from
the outlet port.

The invention willlbe further described by way of non-
limitative example, with reférence to the accompanying
drawings, in which:- '

Fig. 1 is a side and pian view of a blower according
to an embodiment 1 of the present invention,

Fig. 2 is a sectional view taken on line A - A in Pig.
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ti.on, a blower 81 is constructed with a hougihg
L bl ower means 54. An optional nunber off RBPIAGEMENS ISHEET
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Pig. 3 is a diagram showing the profile of the air.
stream formed by the blower of the embodiment 1,

Fig. 4 is a sgide view's§9wing an outlet port in the
machine of the embodiment 1,

Pig. 5 is a cross sectional view showing the outlet
port in the machine of the émSodiment 1,

Fig. 6(a) to 6(c) are diagrams showing flow patterns

'of the air stream blown from the blower of the embodiment

1,

Fig. 7(a) to 7(c) are additional flow patterns of the .
air stream blown from the blower of the embodiment 1,

Pig. 8(a) ana 8 (b) are cross sectional views showing
#n outlétfbort of an blower according to an embodiment 2 of
the present invention,

?ig. 9(a) and 9(b) are cross sectional views showing
anothe; outlet port of an blower according to the
embodiment 2 of the present invention, |

Pig. 10 is a perspectiQe view showing an blower
according to the embodiment 3 of thélpresent invention,

Fig. 11 is a side and plan view of an blower according
to aﬁ embodiment 4 of the.present invention,

Fig. 12 is a cross secticnal view takeﬁ on liné A -2
in Pig. 11, | |

Fig. 13 is a cross sectional view taken on.line B -B
in Fig. 11,

FPig. 14 is a side and plan view of an blower according



a single unit.
coupling an n

menber 82 of the corresponding | ength.

A blower unit of L x nlong can sinply be__forned by
nunber of bl owers 81 each of L |ong by mefnﬁEﬂfAcEmNF%HﬂEﬂ'n

Sl
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to an embodiment 5 of the present invention,
FPig. 15 is a sectional view showing the blower of the
embodiment 5,

Fig. 16 is a view showing an example of the

installation of the blower of the embodiment 5 in a house.

Fig. 17 is a side and plan view of a blower accordigg
to an embodiment 6 of the present invention,

Fig. 18 is a sectional view showing the blower of the
embodiment 6, |

Pig. 19 is a view showing an example of the
installation of the blower of the embodiment 6 in 2 house,

Pig. 20 is a view.showihg another example of.the
installation qf the blower of the embodiment 6 in a house,

Fig. 21 is a cross sectional view showing a structure
where a conventional blower is installed, and

Fig. 22 is a'ﬁiagram showing a model of a stream of

air forcefully discharged from the conventional blower.

Embodiment 1

In Pigs. 1 through 7 showing a blower according to an
embodiment 1 of the present invention, refereﬁee aumeral 55
is representative of a housing, and numeral 56 designates

inlet ports formed in the top of the housing 55. The upper

end of

e
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Accordingly, the blower unit nmay be constructed accordi
t'he entrance of a building. The coupling nenber 82 may

dressed panel .
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the housing_is folded at the round part 57 toward the inside of

the housing 55, thereby to form a bellmouth 13. Mounting
members 58 hold each motor 19 therebetween, with the shape of
band. The respective ends of the mounting members 56 are
secured to the inner wall of the_housing 55. A vane wheel 20
with axial vanes 59 is secured to the rotary shaft 20a in a
state that it is located within the bellmouth 13.

A plural number of blower means 54 each ;ncluding the
motor 19,lthe vane wheel 20, and the bellmouth 13 are mounted
on the housing 55 while being'eguidistantly spaced from one
another. An outlet port 60 is provided at the lower portion of
the housing 55, and is communicated with the inlet port 586.
The lower end of the housing is folded at the round part 57
towerd the inside of the housing and reaches the boitom.edge of

folded portion of the inlet port 55. Those folded portions

(1)

th

jointed together to form the smooth inner wall of the

ar
housing S5, which defines 2 smooth wind path 61 ranging from
the inlet port 56 to the 6utlet port 60.

A guide 62, located near at the center of the outleﬁ'
port 60, is shaped like a triangle in cross section of which
the vertex is located at the side of the inlet port 56 and the
base is located at the side of the outlet porr 60. The corners
of the triangle afe curved as indicated.by reference numefal
57. The outlet port 60 including the guide 62 thus located
therein functions as a parallel multi-nozzle 63. The guide 62

is an elongated and tubular member with the ends having

_—
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Enbodi nent 4 Figs. 11 through 13 show a bl ower adc -
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threaded holes. The guide 62 is mounted on the housing 55 in

a state that both ends of the guide are brought into contact

with the opposed inner walls of the housing 55 and fastened to

the latter by means of adjust screws 64. A T-groove 65 is

formed in the portion of the outer wall of the housing 55,

which corresponds to the portion with which each end of the

guide 62 contacts. Each adjust screw 64 is inserted into and

slidably guided by the T-groove 5. 1In Fig. 3, H indicaﬁes

the cut height of the air curtain; W, the width of the air

curtzin at the cut hight H; h, the length of the air curtain

before it expapds in the profile; and Z, a jet stream of air
discharged from the outlet port 60.

In the thus constructed blower of the embodiment 1, the

guide 62 is placed within the outlet port 60 and fastened to a

- . desired position on the inner wall of the hoﬁsing 55 by means

¢ the adjust screws 64 that is inserted throuch the T-groove

65. The axial vane wheels 59 are turned by the motors 19 to

suck air through the inlet port 56 and to emit jet streams of

air through the outlet port 60 More exactly, two parallel jet

steams 2 are discharged through the parallel multi-nozzle 63

parted by the guide 62 located within the outlet port 60; as

shown in Fig. 3 .

A negative preésure is created in the space betweeﬁ the

two jet streams discharged from the two nozzle openings since

the inducing action takes §1ece therein. Under the negative

pressure, the two jet streams proceed and are inwardly bent to
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reference nuneral 90 designates a first air flow rectifying . plate made of
a plate located just under the center of the axial vane WEpLAGEMENTY SREET S

under each notor 19 in the
05 DEC 1997
THIS SHEET HAS BEEN
REPLACGED. _g-
meet into one jet stream 2. Accordingly, the jet stream 2

starts to expand at a2 location distanced h from the outlet port
60. Thus, the expansion of.the width W of the air curtain at
the cut height H can be feducéd, and thg center velocity of the
jet.strean is little reduced. -That is, the air curtain formed
by 2 multiple of nozzles with the small nozzle width is more
effective than that by a single nozzle with a large nozzie
width. Therefore, the blower of the invention can attain the
thermal isolating capability comparable with that of the
conventional one, with a more reduced velocity of the jet
stream Z. Such a2 jet stream is less sensed bodily by =2
passenger. |

The round parts 57 of the guide 62 and the outlet port
60 greatly attenuéte the turbulence in the air stream Z when it
is discharged from the outlet.port 60, effectively holding down
the expansion of the jet stream Z. L

In a case where the wide width of the jet stream of air
rather than the high velocity thereof ié required, the gﬁide 62
is moved, guided by the T-groove 65, to a location lower than
the level of the outlet port 60, as shown in Figs. 6 (a) to
6(c). When ihe guide 62 is moved downward, the'jet stream 2
is widened. The direction_of the jet stréam Z can be turned to
the right or left as shown in Fig; 7 . When the guide 62 is
moved through the T-groové.ss to the right, the jet stream is

turned to the right by an angle 6, as shown in Fig. 7 (2]).

When the guidé 62 is moved through the T-groove 65 to the left,

This Sheet Has Been Replaced
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the jet stream is turned to the left by an angle 6, as shown in
Fig. 7 (c). Thus, the jet stream can be flexibly set in 2
desired direction since the guide 62 is horizontally and
vertically movable at the outlet port 60. This can be realized
with a simple structure without using the louver or the like.

A series of blower means 354 each including the axial
vaﬁe wheel 59 are contzined in the blower 10. With the plu;a'1
number of blow means 54, the flow coefficient is large. When
comparing with the use of the traversé vanes, the highest
sefficiency is obtained in an operating state free from a static
pressure, that is, in the state of T.l';e maximum air flow. The
result is reduction of noise generated when thle_.blower 10
cpe&ates. 'Furthar, the width of the air curtain can be

adjusted by propérly selecting the number of blower means 54.

Embodiment 2 .

Figs. 8 through 9§ show a blower according to an
embodiment 2 of the present invention. 1In this gmbodiment, the
guide 62 is automatically moved at the outlet pért 60 while in
the embediment 6, it is manually moved by the ;::ombination of
the adjust screws 64 and the T-grooves 6§5. As shown, servo
motors 70 are mounted on the inner- walls of both ends of f.he
housing 55. A pinion 72 is fastened to the rotary shaft 71 of
each .servo motor 70. -A rack 73 to be in mesh with the pinion
72 is vertically or horizontally disposed within the guide 62.

When the servo motors 70 are driven by operating a

switch, not Shown. the guide 52 is vertically or horizontally

Sheet Has Been Replaced
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moved in the outlet port 60 through the engagément of the rack

73 and the pinion 72. 1In this embodiment, in addition to the

effects as in the embodiment 2, the direction of the air jet

stream can be remotely adjusted by means of the operation
" switch so that the operation property is further improved.

Embodiment 3

In Fig. 10 showing a blower according to an embodiment
3 of the invention, a blower Bl is constructed with a housing
20 containing a single blower means 54. An optional number of
blowers 81 are coupled, by means of a2 coupling member B2, into
2 single unit. A blower unit of L x n long can simply be
formed by coupling an n number of blowers Bl each of L long by
means of the coupling member 82 of the corresponding length.
Ac.cordingly', the blower unit may be constructed according to
the w.idth of the entrance of a building. The coupling member
82 may. elso serve as a dressed ‘panel. |

Ernbédiment 4

Figs. 11 chrough 13 show a blower according to en
embodiment ls. of t}ie present j.nventiion. In the figure,
referen.ce numeral 90 designates a first air flow rectifying
plate made of a2 plate located just under the center of the
axial vane wheel 59, which is under each motor 19 in the

~ housing 55. The first air flow :r:eétifyin.g platé 90 consists of
paired partition plates 92.. One end of the partition plate is
jointed to the inner wall of the outlet port 60, and the other

end theseof is jointed to the side face 91 of the guide 62. A

This Sheet Has Been Replaced
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second air flow rectifying plate 93 as a single plate
parcitions the adjacent blower means 54 in the housing 55. The
upper end of each second air flow rectifying plate 93 and the
inner wall of the inlet port 56 are jointed together, while the
portion of the lower end thereof corresponding to the guide 62
is cut and the lower end is jointed with the inner well of the
outlet port §0 and the side face 91 of the guide 62.

In the blower thus constructed, the blower means 54 are
operated to suck air through the inlet port 56 and forcefully
send the air ih:ough the outlet port 60. The jet stream
containing turning components, caused by the axial vane wheel
59, is converted into a linear stream of air by the combination
of the firleand second air flow rectifying plates 30 and 93.
Accordingly, this greatly contributes to the formation of the
air curtain used in the present invention which is dife&ﬁed to
reduce the spread of the jet stream of air, and the width of

the jet stream of air can reliably be reduced.

Embodiﬁent 5

Figs. 14 to 16 show a blower of an embodiment5 of the
preseni invention. In the embodiments 1, 2 and 3, the guide §2
is a tubular member substantially triangle in cross section.
In the embodiment 5 , the guide 62 is- opened in the bottom
located in the outléi port 60, as shown in Fig. 15 .- Reference
numeral 95 designates a lighting means such as a fluorescent

lamp, which is disposed in the guide 62.
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The blower of the embodiment 5 can be installed above
a doorway. When-the motors 19 and the lighting means 95
are turned on, the blower forms an air curtain in the
entrance 23 while lighting there. This embodiment has the
lighting function in addition to the thermal isclation
function so that the operation property is further
improved.

Embodiment 6

- Pigs. 17 through 20 show a.blower according to an
embodiment 6 of the present invention. In the figure,
reference numeral 96 designates a heater, for example, an
electrical heater shaped like a bar. The heater 96§ is
iisposed with the guide 6§2. A heater cover 97 for covering
the heatqr-ss, is semicircular is shape, and serves also as
a reflector.

The blower of the embodiment 11 may be installed above
a doorway. When the motors 19 and the heater 96 are turned
on, a bot air curtain is forﬁed, eliminating a sense of
coolne;s at the entrance 23. When Ehe blower is provided
with a.support 87, and set upright as shown in Fig. 20, it
can be used as a motor fan in summer and as a heater in
winter. The blower can be used multifunctionally.

With the present invention, the guide is disposed
within the outlet port, thereby forming a pﬁrallel multi-
nozzle. Thus, the expansion of the width of the air
curtain can be suppressed, and the thermal isolating

capability is improved. Therefore, the blower of the
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invegﬁion can attain the thermal isoléting capability with
that of the conventional one, with a more reduced velocity
of the jet strean. Such a jet stream is less sensed bodily
by a passenger. The blower'is small is size, light in
weight and excellent in power ‘saving. Further, the round
parts of the guide and the outlet port greatly attenuate
the turbﬁlence in the air stream when it is discharged from
the ocutlet port. As a result, the expansion of the jet
stream can be effectively held down and the capacity of
thermal insulation is improved.

The air flow rectifying plate can convert the air
stream wit?in the housing into a linear air stream. This
results in holding doﬁn the expansion of the air stream.

' Attention is drawn to copending application number 97
...... which was divided from this application and which
clains:' I

a blower comprising a housing w%ﬁh an air inlet port
at one end and an air outlet port at:the other end; and a -
plurality of wvane wheels and motors,ilocated within said
housi#g, for sucking air through said inlet port and
blowing the sucked air through said outlet port, wherein
said inlet port is covered by a plate formed with a
pluré;ity of ci;cular mouths each surrounding a respective
one of said vane wheels and converging curvedly inwﬁrdly

towards the respective vane wheel, and wherein a lower end

portzon of said housing is uniformly narrowed toward the

center of said houszng, theraby forming sa;d ggglgg_p_;xu____————
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CLAIMS

i. A blower comprising blowing means including a
bousing with an air inlet port at one end and an air outlet
port at the othe* end, and & vane wheel and a motor,
located within sa;d houszng, for sucking air through said
inlet port and blowing the sucked air through said outlet
port; and a guide disposed within said outlet port.for
dividing it into a parallel multi-nozzle, the guide being a
tubular member substantially triangular in cross section
oriented with its base on the outlet port side, and wherein
corners of said.guide are rounded, and the lower end of
said housing is bent inwards to round the edgeé of the

outlet poré.

2. The blower according to claim 1, wherein said

guide is movable within said outlet port.

3. The blower according to claim 1 or 2, wherein
said vane wheel of said blowing means is an axial fan, and
plural inlet and outlet ports, vane wheels and motors are

disposed side by side within said housing.

4. The blower according to claim 3, further
comprising a first air flow rectifying plate located
substanti;lly diametrally of said vane wheel between said

vane wheel and said outlet port, and a second air flow

AT N A A '
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rectifying plate partitioning adjacent blowing means and

disposed within said housing.

5. The blower according to claims 1, 2, 3 or 4,

further comprising a heater or a lighting means, covered

with a cover and disposed within said guide.

6. A blower constructed and arranged to-operate
substantially as hereinbefore described with reference to
and as illustrated in Figures 1 to 20 of the accompanying

drawings.

-
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The present invention relates to a blower,
inetalled et the entrance and/er exit of a building, for
thermally insulating the inside of the building from the
outside mainly'when the building is air-cooled or heated.

In the accompanylng drawings, Flgures 14 and 15
show a conventional blower disclosed in Publlshed
Unexamined Japanese Patent Applicatlpn'No Hei 5-106898.
This machine will be described later. B

" A box-like blower body 5§ is installed on the

inner wall 4 (in the interier'B of a room) of a house 1.
The blower body 5 includes an air inlet port 6 at 2 side
opposite to the installation side and an air outlet port 7
at a lower side. Within the blower body 5, a motor 9 is
mounted. The ﬁotor S.with a single traverse vane 8 secured

~thereto receives air from the inlet port 6 and forcefully
blows the air to the outlet port 7. A plural number of
flow-direction control plates 7a for controlling the
direction of a etream of the discharged air are mounted at
the outlet port 7. These vanes are swingable on the upper
ends thereof as fulcra.

In the blower thus constructed, the vane 8 is
rotated by the motor 9 to suck air through the inlet port 6
and to blow the air through the outlet port 7, thereby
forming an air curtain hanging down in the entrance/exit 2

of the house 1.
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In the blower, a singié transverse vane 8 is used for
the air blowing. As a stream of air discharged from the
outlet port 7 proceeds, it pulls inlsurrounding air and
expands as shown in Fig. 15. 1In the air curtain formed by
the expanded air stream, ihe‘thermal isolating capability

~ ~ is reduced,_and the effective ﬁhermal-isélating height or
length of the air.curtain at thefentrance/exit 2 of the
house 1 as well is reStrictedl”' | |

Also, to increase the etfective thermal-isolating
length of the air curtain, a large vane must be used for
_the vane 8. The result is ipstallation of a large and
heavy, to cumbersocme vane, on the wall 4.

Also, since.the width of the aif curtain is determined
by the length of the vane 8, in order that the air curtain
is formed so as to fit for various sizes of the
entrance/exit 2, respéctive blowers with the vanes 8 of
different lengths must be provided.

Also, when the transverse vane 8 is used, noise
inherent to the vane 8, such as a whistling sound, is
large.

The present invention has been made in view of the
above circumstances and has an object to improve the
thermal insulating capability of a blower by minigizing the
expansion of the air stream in the form of a curtain, and
to secure a sufficiently l§ng thermal-isolating length of

the air curtain
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without increasing the size of the machine. Another object
6f the present invention is to provide a blower of low
noise whiﬁh can selectively set the width of the air
curtain at a desired valag of widﬁh for an arbitrary
opening qf the entrahce/éxit of i bﬁilding without using
different transverse viﬁes;

Accoraing to the ﬁreaent'invention there is pro?ided a
blower comprising blowing ﬁeans-including a housing with an
air inlet port at one end aﬁd an air outlet port ﬁt.the
other end, and a vane wheel and a motor, located within
said housing, for sucking air through said inlet port and
blowing the suckgd air thréugﬂ said'cutlet port; and a
guide disposed within.sgid outlet port for dividing it into
a parallel multi-nozzle, the guide being a tubular member
substantially triangular in cross section oriented with its
base on the outlet port side, and wherein cormers of said
guide are rounded, and the lower end of said housing ié
bent inwards to round the edges of the outlét peort.

The guide may be rotatable within the outlet port to
change as desired the flow pattern of the air §tream.

The vane wheel of the blowing means may be an axial
fan, and a plural nuﬁber of the blowing means may be
disposed side by side within the housing. With the use of
the axial fan, the flow coefficient is large. In an
operating state free from_a static pressure, the highest
efficiency is obtained.- As.a result, noise causéd-by the

drive power source and the turning of the vanes is reduced.
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FPurther, provision of the plural number of blowing means
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enables one to adjust, as intentionally, the width of the
‘air curtain fo;med. | |

The apparatus may also include a first air flow
rectifying plate locaﬁea at;almost the center of the vane

~ wheel and between thé.biowing means and'thé outlet port,
and a second air flow rectifying plate paftitioniﬁg the
adjacent.blowing means disposed within the_housing. Thus,
the air curtain stream cont#ining_tufping componentsL
generated by the axial fan, is convérted igto.a liﬁear air
curtain stream by the éir £l§w rectifying plate.

A heater or'a lighting means, covered with a cover,
may be provided within the guide to provide illumination or
hot air in parallel with the air streamn.

With the invention parallel air streams are discharged
through the outlet port and negative pressure is created
between the adjacent air jet streams which bends them
inwardly to meet into one jet stream. The round parts of
the guide and the ocutlet port greatly attenuate the
turbulence in the air streams when they are discharged from
the outlet port.

The invention will be further described by way of non-
limitative example, with referenge to the accompanying
drawings, in which:-

Fig. 1 is a side and plan view of a blower according
to an embodiment 1 of the present invention,

Pig. 2 is a sectional view taken on line A - A in Fig.
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Fig. 3 is a diagram sthing the profile of the air
stream formed by the blower of the'embodimeﬁt 1,

Fig. 4 is a sidé view showing an outlet port in the
machine of the.embodiment'l,_

_ Fig. 5 is a cross'secﬁional.view'showing the outlet
,port in the machine of the embodiment 1,

Fig. 6(a) to 6(c) are diagrams showxng flow patterns
~of the air stream blown from the blower of the embodzment

1, | |
Fig. 7(a) to 7(c) are additionai flow patterns of the
air stream blown from the'bldwer of the embodiment 1,

Fig. 8(a) and 8(b) are cross sectional views showing
aA outlet port of an blower according to.an eﬁbodiment.z of
the present invenﬁion,

Fig. 9(a) and 9(b) are cross sectional views showing
another outlet port of'ﬁn blower according to the
embodiment 2 of the pfesent invention,

Fig. 10 is a perspectiée view showing an blower
according to the embodiment 3 of the present invention,’

Fig. 11 is a side and plan view of an blower according
to an embodiment 4 of the present invention,

Fig. 12 is a cross sectional view taken on line A - A
in Fig. 11,

Fig. 13 is a cross sectional viey taken on line B - B
in Fig. 11,

Fig. 14 is a cross sectional view showing a structure
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where a conventional blower is installed, and

Fig. 15 is a diagram showing a model of a stream of

air forcefully discharged from the conventional blower.

Eﬁbodiment 1.

In Figs. 1 through 7 showing.a blower according to an
embodiment 1 of the presgﬁt invenﬁion, reference numeral 55
is representative of a housing, and numeral 56 designates
inlet ports forﬁed in“the top of the h&using 55. The upper

end of
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the housing is folded at the round part 57 toward the inside of

the housing 55, thereby to form.a bellmouth 13. Mounting .
merders 58 hold each motor 19 thérebé:ween, with the shape of
band. ' The reépective-ends.of thé mounting members SE_ are
secured to the inner wall of'therhousing S5. A vane wheel 20
with axial vanes 59 is secured fo the rotary shéft 20a in a
state that it is located within the bellmouth 13.

A plural number of blower means 54 each including the
motor 19, the vane wheel 20,_énd the bellmouth 13 are mounted
on the housing 55 while being egquidistantly spaced from one
ancther. An outle: pori_so is.prbvided at the lower portion of
the housing 55, and is communica;ed with the inlet port 56.
The lower end of the housing is folded a2t the round part 57
towaxd the inside of the housing and.reachas the bottom edge of
the folded portion of the inlet port 5§. Those folded portions

are jointed together to form the smooth inner wall of the

b
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........ s 2 smooth wind peth 61 ranging from
the inlet port 56 to the cutlet port 60.

. A guide 62, located near at the center of the outlet
port 60, is shaped like a triangle in cross section of which
the vertex is located at the side of the inlet port 56 and the
base is located at the side of the outlet port 60. The corners
of the triangle are curved as indicated by reference numeral
57. The outlet port 60 including the guide 62 thus located

therein functions as a2 parallel multi-nozzle 63. The guide 62

is an elcngated and tubular member with the ends having
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threaded holes. The guide 62 is mounted on the housing S5 in

a state that both ends of the guide are brought into contact
with the opposed inner walls of the housing 55 and fastened to
the latter by means of adjustfsgrews 64. A T-groove 65 is
formed in the portion of the outer.uall of the housing. 55,
which corresponds to the portion with which each end-of the
guide 62 contacts. Each adjust screw 64 is inserted into and
slidably guided by the T-groove §5. 1In Fig. '3, H indicates
the cut height of tﬁe air curtain; W, the width of the air
curtain at the cut hight H; h,'the leﬁgth-of the air curtain
before it expands in the'érgfilg; and 2, a jet stream of air
discharged from the outlet port §0.

In the thus constructed biowei of the embodiment 1, the

vide 52 is placad within the outlet port 60 and fastened to a

n

ed position on the inner wall of the housing 55 by means

cesir
cf the adjust screws 64 that is inserted through the T-groove
§5. The axial vane whesls 59 are turned by the motors 19 to

suck air through the inlet port 55 and to emit jet streams of
2ir through the outlet port 60. More exactly, two parallEI_jEt
steams Z are discharged through the parallel multi-nozzle 63
parted by the guide 62 located within the outlet port 60, as
shown in Fig. 3 .

A negative pressure is creatad in the spaée between the
two jet streams discharged from the two nozzle openings since
the inducing action takes place therein. Under the negative

pressure, the two jet streanms proceed and are inwardly bent to
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meet into one jet stream 2. Accordingly, the jet stream 2
starts to expand at 2 location distanced h from the outlet port
60. Thus, the expansion of the width W of the air curtain at
the cut height H éan be reduced, e;; the center velocity of the
jet stream is little reduced.’ Thzt is, the air curtzin formed
by 2 multiple éf.nozzles with the small nozzle width is more
effective than that by a single hozzle with a large nozzle
width. Thereiore, the blower of the invention can attain the
thermal isolating .capability comparable with that of the
conventional one, with & more reducéd velocity of the jet
stream Z. Such a jet stream is less sensed bodily by a
passsanger.
The round parts 57 of the guide 62 and the ocutlet port
60 greztly attenuate the turbulence in the air stream Z when it
is discharcad from the outlet port 60, effectively ﬁolding down
the expansion of the jet.stream z. | |
In a2 case where the wide width of the jet stream of air
Téther than the high velocity thereof is required, the guide 62
is moved, guided by the T-groove 65, to a2 location lower than
the level of the outlet port 60, as shown in Fiés! 6 (2) to
6(c). When the guide 62 is moved downward, the jet stream Z
is widened. The direction of the jet stream Z can be turned to
the right or left as shown in Fig. 7 . When the guide 62 is
moved through the T-groove 65 to the right, the jet stream is
turned to the right by an anglé 8, as shown in Fig. 7 (a).

When the guide 62 is moved through the T-groove 65 to the left,
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the jet stream is turneé To the left by an angle 6, as shown in
- Fig. 7 (c). Thus, the jet sti‘eam can be flexiktly set in a
desired direction since tﬁe guide 62 is horizontally and
VEIt__iCdily movable at the oﬁtlet ,poi‘t §0. This can be realized
with 2 simple Structure without using the louver or the like.

A series of blower me.ans_ S4 each including the axial
vane whesl 59 are conteiﬁed' :.n ihe blower 10. ~#ith ihe' plural
number of blow means 54, r.h.e' flow coefficient 'is Jarge. “®When '
comparing with the use of :r.lhe Traverse vanes,- The ﬁiig'hest
efficiency is obtainecd in #n_cpe:éting state free from 2 static
pressure, that is, in the state of thé maximum air flow. "The
result is reduction of noiss generated when.the blower 10
cperates. . Further, the wicdth of the air curtain can be
adjusted by properly selectiﬁg the number of blower means 54.
'Embodiment 2 ’ '

Figs. B8 <through 9 show 2 blower according to an
embodiment 2 of the present inventioﬁ. Iin this embodiment, the
guids £2 is automz2tically movec a2t the outlet port 60 while in
the embcdiment 1, it is manually moved by the combination of
the adjust screws 64 and the T-grooves 65. As shown, servo
mstors 70 are mounted on the inner walls of Soth ends of the
housing 35. A pinion 72 is fastened to the rotary shaft 71 -of
each ser¥o motor 70. A xack 73 £o be in mesh with the pinion
72 is vertically or horizontally disposed within the guide 62.

When the servo motors 70 ere driven -by operating e

switch, not shown, the guide 62 is vertically or horizontally
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moved in thé.outle: port 60 through the engagement of the rack
73 and the pinion 72. 1In this emquimént, in addition to the
éffects as in the embodiment 2, the direction_of ihe air jet
stream can be remotely adjusted by means of the operation
switch so that the operation property is further imprdved.
Embodiment 3 | |

In Fig. 10 showing a bloﬁer according to_an'embodiment
3 of the invention, a blower 81 ié constructed with a housing
20 containing a single blower means 54. An optional number of
blowers 81 are coupled, by means of a coupling'member B2, into

single unit. A blower unit of L x n long can simply be

N

o

formed by coupling an n number of blowers Bl each of L long by

mezns of the coupling member 82 of the corresponding length.
Accordingly, the blower unit may be constructed according to
the width of the entrance of a building. The coupling member

62 may also serve as a2 dressed panel.

Embodimsnt 4

Tigs. 11 chrough 13 show a blower according to an

b

- L4

embodiment a'.of the present .Jinvention. In the _figure,
reference numeral 90 designates a first air flow rectif&ing
plate made of a2 plate located ju#t under the center of the
axial vane wheel 59, which is under each motor 19 in the
housing 55. The first air flow rectifying plate 90 consists of
paired partition plates 92. One end of the partition plate is
jointed to the inner wall of the outlet ‘port 60, and the other

end thereof is jointed to the side face 91 of the guide 62. A
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second 'air flow rectifying plate 93 as a single plate
partitions the adjacent blowar means 54 in the hdusing 55. The
'upéef end of each second air flow-rectifying plate 93 and the‘
inner wall of the inlet port 56 are jointed together, while the
portion of the lower end thereof corresponding té the guide 62
is cut and the lower end is jointed with the inner wall of the
outlet port 60 and the side face 91 of the guide 62.

In the blower thus cqnsﬁructed, the blower means 54 are
cperated to suck air throtgh the inlet port 56 and forcefully
send the air through the'Outiet port 60. The jet stream
containing turning components, caused by the axial vane whael
59, is converted into 2 linear étream of air by the'combination
cf the first and second eir flow rectifying plates 90 and 93.
Accordingly, this greatly contributes to the formation of the
eir curtain used in the present invention which is directed to
reduce the spre2zd of the jet stream of a2ir, and the width of

the jet stream cf a2ir can reliably be recuced.
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Attention 1s drawn to copendihg application numbér
9720966.2 which was divided from this application and which
claims: i

"a blower comprising a hggsing with an air inlet port
at one end_and an air outletfport at the other end; and a
'plurality of vane wheels and motors, located within éaid
housiﬁg,'for suckiﬁg air thféugh said inlet port and
blowing the sucked air throﬁgh said outlet port, wherein
said inlét éort is covered by a plate formed with a
plurality of circular mouths each surroundihg a respective
one of said vane wheels and convefging curvedly inwardly
towards the respective.vane wheel, and wherein a iower
portion of said housing is uniformly narrowed toward the

‘center of said housing, thereby forming said outlet port.
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1. A blower comprising blowing meané including a

housing with an air inlet poft at one end and an air outlet
port at the other end, and'a ;;ne wheel and a motor,

- located within said hbusing,-for.sucking air through said
inlet port and blowing the sucked air through said outlet
port;.ahd a guide disposed within said outlet pért for
dividing it into a parallel multi-nozzle, thé'guide being a
tubular member substantially triangular in cross section
oriented with its base on the outlet port side; and wherein
corners of said guide are roﬁnded, and the lower end of
said housing is bent inwards to round the édges of the

outlet port.

2. The blower according to claim 1, wherein said

guide is movable within said outlet port.

3. The blower according to claim 1 or 2, wherein
said vane wheel of said blowing means is an axial fan, and
plural inlet and outlet ports, vane wheels and motors are

disposed side by side within said housing.

4. The blower according to claim 3, further
comprising a first air flow rectifying plate located
substantially diametrally of said vane wheel between said

vane wheel and said outlet port, and a second air flow
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rectifying plate partitioning adjacent blowing means and

disposed within said housing.

~ 5. The blower according to claims 1, 2, 3 or 4,
further comprising a heater or a lighting means, covered

with a cover and dispcsed within said guide.

6. A blower coﬁstructed-aud ar:anged to operate
substantially as hereinbefore described with reference to
and as illustrated in Figures 1 to 20 of the acco@panying

drawings.
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ABSTRACT Of:THE DISCLOSURE
In a2 housing with an inlet port (12) opened upward and
an outlc'et. port (17) opened downward, a plate having a plural
number of bellmouths. (13) 1is ‘mounted on the side of each
housing having the inlet pori: (12). The outlet-ﬁl port (17) _is
narrowed toward the center of the housing (11), thereby forming

a small outlet port (18). A motor (19) with a vane wheel (20)

is located within the housing (11).

FIGURE 2
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