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@ FLOW DIRECTION CONTROL DEVICE.
@ A flow direction control device (11) for controlling the

"direction of the air flow from a cross flow fan (12). Roughly

circular arc-shaped control blades (27) are disposed with the
cross flow fan, the low pressure vortex of the fan is restricted
within the contro! blades, and the direction of the air flow can
be controlled over a wide angle around the entire periphery
of the fan with a compact construction in accordance with
the rotation of the control blades (27). Also, with respect to
the external region of the fan divided into two regions by
partition members (46}, (47), conversion between the normal
and reverse flow directions can be achieved based upon this
principle by rotating the control blades (27).

Croydon Printing Company Ltd.
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SPECIFICATION

TITLE MODIFIED

see front pag
TITLE: A fluid deflecting apparatus page

TECHNICAL FIELD

This invention relates to control of the direction of

flow of a fluid discharged from a cross-flow fan.

BACKGROUND ART

There is known é technology of controlling the direc-
tion of flow of a fluid discharged from a cross-flow fan,
such as the provision of a guide plate at the discharge
outlet of the fan as taught by British Patent No. 983,901.
However, the range of control of flow as obtainable by
such an arrangement is limited to the region where the
guide plate is positioned. That is to say, deflection
of a fluid over the entire circumferential direction of
the fan cannot be accomplished. Moreover, because the
guide plate as a deflecting means is positioned externally
of the fan, the entire apparatus cannot be constructed in
a compact layout. Japanese Utility Model Laid-Open Patent
Kokai Sho 55-161087 discloses an apparatus wherein a
guide plate is disposed within a cross-flow fan. However,
such guide plate is intended to improve the efficiency of
the fan and, moreover, because it is fixed in position,
the guide plate does not have a function of controlling

the direction of flow.
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DISCLOSURE OF THE INVENTION
This invention relates to a fluid deflecting apparatus
wherein a control vane rotafably disposed inside of a
cross—-flow fan is configured and positioned in such a
manner that the low-pressure voltex of the fan will be
confined on the inner side of the vane, whereby the
direction of flow from the fan can be controlled over
the whole circumferential direction of the fan in a
compact construction.
Preferred embodiments of this invention will herein-
after be described in detail, reference being had to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view showing a fluid deflect-
ing apparatus according to this invention.

Fig. 2 is a sectional view along the line A-A' of
Fig. 1; |

Figs. 3 and 4 are sectional views taken along the
line B-B' of Fig. 2, showing the states of flow at the
cross-flow fan according to different positions of the
control vane;

Fig. 5 is a perspective view of the control vane
according to another embodiment of this invention;

Fig. 6 is a sectional view showing the flow within
the éross—flow fan whiqh is obtainable with the control

vane illustrated in Fig. 5;
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Fig. 7 is a partially exploded perspective view
showing the fluid deflecting apparatus as another
embodiment of this invention;

Fig. 8 is a sectional view taken along the line
C-C' of Fig. 7;

Figs. 9 and 10 are sectional views taken aiong the
line D~D' of Fig. 7, showing different states of flow;

Fig. 11 is a sectional view of flow in a still
another embodiment of this invention;

Fig. 12 is a sectional view showing another yet
embodiment of this invention;

Fig. 13 is a perspective view showing still another
fluid deflecting apparatus of this invention;

Fig. 14 is a sectional view along the line E-E' of
Fig. 13; and

Figs. 15, 16 and 17 are sectional views along the

line F-F' of Fig. 13, showing different states of flow.

BEST MODE FOR CARRYING OUT THE INVENTION -
One embodiment of this invention will be described
below, reference being taken to Figs. 1 to 4. The

reference numeral 11 indicates a fluid deflecting

apparatus, the numeral 12 a cross—-flow fan, and the numeral

13 a motor. The cross-flow fan 12 has end plates 1l4A
and 14B which are rotatably supported by bearings 17 and

18 at side plates 15 and 16, respectively. The end plate

14B is rigidly secured to a shaft 20 of the motor 13,
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whereby the cross-flow fan 12 revolves together with

the shaft 20 of motor 13. The motor 13 is rigidly
mounted on the side plate 16 by means of a motor

support 21. The side plate 15 is secured in position
with three posts 22 projecting from the side plate 16.
The reference numeral 23 indicates a casing which secures
the side plate 16 in position. The casing 23 is provided
with a dial 24 for turning the motor 13 on and off and

a dial 25 for controlling the number of revolutions
thereof. The casing 23 is further provided with an
opening 26 for cooling the motor 13 with natural
ventilation. Disposed within the cross—-flow fan 12 is a
control vane 27. One rotary shaft 28 affixed to this
control vane 27 extends through a bore of the hollow

end plate A and is rotatably supported by a retaining
plate 29 fixedly secured to the side plate 15. Another
rotary shaft 30 affixed to the other end of the control
vane 27 is rotatably supported by a recess 31 formed at
the end of shaft 20 of the motor 13. Thus, the two
rotary shafts 28 and 30 are capable of revolving about

m which is the axis of revolution of shaft 20 of mofor 13
and the center of rotation of the cross-flow fan 12.

This revolution is effected with a lever 32 affixed to
the rotary shaft 28. The lever 32 is so desired that

it can be set in adesired position with an engaging means
33 which is secured thereto and engageable with the side

plate 15.
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The cross-flow fan which is conventionally employed
for an air conditioner has a stabilizer and a rear guider,
and a low-pressure voltex is generated in the vicinity of
the stabilizer. Referring to the cross-flow fan 12
illustrated in Fig. 3, the addition of said stabilizer
and rear guider thereto generates a low-pressure voltex
with a radius of r. The control vane 27 disposed within
the cross-flow fan has a substantially arcuate cross-
section and its radius R is defined as R >r. The control
vane 27 is disposed in such a manner that ends of its
arc will be located near an inner circumference 36 of the
cross-flow fan 12 and has an angle 6 such that the low-
pressure voltex V will be confined on the inner side of
the arc of the control vane 27. Where the radius of the
inner circumference 36 of cross—~flow fan is defined as
ra, the value of r is approximately 1/2 rz nvrj.

The operation of the fluid deflecting apparatus
according to this invention will be described below.

Referring to Figs. land 2, as the dial 24 is turned
on, the shaft 20 of the motor 13 starts revolving,
whereupon the end plate 14B affixed to this shaft 20 ié
rotated to drive the cross-flow fan 12. When the
control vane 27 is in the position shown in Fig. 3,
if the direction of rotation of the cross-flow fan 12
is clockwise as indicated by the arrow-mark C, the
low-pressure voltex V will also have a clockwise direction

of flow and the flow on the outside of the control vane 27
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is directed substantially in the direction indicated by the
arrow-mark X. As aforesaid, the radius R of the control vane
27 is larger than the radius r of the low-pressure voltex
in the case of existence of the stabilizer and rear guider
for the cross—flow fan and the ends 34, 35 of the arc of
control vane 27 are located near the inner circumference 36
of cross—-flow fan 12 with the angle p of the control wvane 27
being such that the low-pressure voltex V will be confined
within the inner side thereof. Therefore, despite the fact
that there is no restricting member other than the the control
vane 27, such as a guider, the low-pressure voltex V is
stabilized on the inner side of the control vane 27 and the
external flow X on the outer side of the control vane 27 is
also stabilized accordingly.

Let it be assumed that the lever 32 is rotated to bring
the control vane 27 into the position illustrated in Fig. 4.
Then, because of the absence of a restricting member other
than the control vane 27, the low-pressure voltex V spins as
it remains confined on the inner side of the control vane 27
and is stabilized in the position indicated in Fig. 4. The flow
external of the control vane é? is as indicated by the arrow-mark Y.

Thus, because the only restricting member for the low-
pressure voltex V is the control vane 27, the position of
the low-pressure voltex V can be shifted to an optional
position on the circumference of the cross—flow fan 12 by
nothing other than the rotation of the control vane 27.
Thus, the flow on the outer side of the control wvane 27

can be directed in an optional direction on the circumference
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so that the fluid can be deflected over the entire
circumferential range of 360 degrees. Since, in this
arrangement, there is no obstruction such as a casing
outside of the fan, fluid deflection control can be
accomplished in a compact arrangement and there also is
the advantage that changing the direction of the vane
does not cause changes in the volume of wind, noise or
characteristics. |

A second embodiment of this invention will how be
described with reference to Figs. 5 and 6. Therfeférence
numeral 37 indicates a control vane, supporting members
38A and 38B thereof being displaced from rotary shafts
39A and 39B by the length 1. This control vane 37 is
disposed in place of the control vane 27 of Fig. 2 and
the rotary shafts 39A and 39B are in piace ofrtﬁe rotary
shafts 28 and 30, respectively. As in the first embodiment,
the control vane 37 can be rotated and set in a desired
position about the axis of rotation of the cross-flow fan
by means of a lever 32.

In this embodiment, too, the control vane 37 has a
substantially arcuate cross-section and its radius R' is
larger than the radius r of the low-pressure voltex of
the conventional cross-flow fan equipped with a guider.

Moreover, the control vane 37 is so designed that ends of

its arc 40A and 40B are located near the inner circumference

36 of the cross-~flow fan 12 and has an angle @' such that

the low-pressure voltex V is confined on the inner side of



10

15

20

25

0067884

the arc of control vane 37. The operation of this fluid
deflecting apparatus is similar to that of the first
embodiment. Thus, by rotating the control vane 37, the
low-pressure voltex V can be shifted to any optional
position on the circumference of the cross-flow fan 12,
whereby the flow Z on the outer side of the control vane
37 can be directed in an optional direction. In this
embodiment, since the support members 38A and 38B of the
control vane 37 are displaced from the center of rotation
of the cro;s-flow fan 12, the width of flow Z on the
outer side of the control vane 37 can be increased.

In the above two embodiments, the control vanes 27
and 37 are rotated manually with use of the lever 32.
However, by connecting the rotary shaft 28 of the control
vane 27 or the shaft 39A of the vane 37 directly to the
shaft of a small-sized motor, the deflection of a fluid
over the range of 360 degrees can be automatically
accomplished. When the motor is of reversible rotation,
the deéired air swing action can be accomplished without
resort to a complicated linkage mechanism.

A thi;a embodiment of this invention will now be
described.

Referring to Figs. 7 through 10, the reference
numeral 41 indicates a fluid deflecting apparatus, 42
a cross-flow fan, and 43 a motor. Indicated by 44A and
44B are side plates. The reference symbols 45A and 45B

indicate retaining plates which retain the side plates
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44A and 44B, respectively, in position.

A first partitioning member 46 and a second partition-
ing member 47 divide the zone external of the cross-flow
fan 42 into two regions A and B.

Blades 48 of the cross-flow fan 42 are secured
rigidly with end plates 49 and 50 and intermediate plates
51. The end plate 49 has a cylindrical portion 52 which
is rotatably supported by a bearing 53 at the side plate
44A. The end plate 50 is connected to a shaft 54 of a
motor 43. Themotor 43 is rigidly secured to the ‘side plate
44B with a member 55.

Disposed within the cross-flow fan is a control vane
56, one shaft 57 of which is supported in a recess 58
formed in the shaft 54 of the motor 43 while the other
shaft 59 extends through bores of the end plate 49 and
cylindrical portion thereof and is rotatably supported
by a supporting plate 60 rigidly secured to the side
plate 44A. A rotary shaft 59 is provided with a spring

retaining plate 61 to the left of the cylindrical

portion 52 and biased to the right by a spring 62 interposed

between itself and a supporting plate 60. Affixed to
the left end of the rotary shaft 59 is a dial 63 so that
the control vane 56 can be rotated about the rotary shafts
57 and 59 and set in an optional position by turning the
dial 63.

The control vane 56 has a substantially arcuate cross-

section and is so designed that ends of its arc 64 and 65



10

15

20

25

0067884
- 10 -

are located near the inner circumference of the cross-
flow fan 42 and the angle 6" thereof is such that the
low-pressure voltex of the cross-flow fan 42 is confined
on the inner side of the arc of the control vane 56.

The first and second partitioning members 46 and
47 are plano-configured.

In the above construction it is assumed that as
i;lustrated in Fig. 9, the recess 67 of the control vane
56 is opposite to the partitioning member 46. Then,
as the cross—-flow fan 42 turns in the direction of the
arrow-mark C on revolution of the shaft 54 of the motor
43, a low-pressure voltex V is generated between the
recess 67 of the control vane 56 and the partitioning
member 46. Thereupon, a flow as indicated by the arrow-
mark E is generated between the control vane 56 and the
partitioning member 47. Thus, there is generated a flow
of fluid from region A to region B.

Then, let it be assumed that the control vane 56
is rotated about the rotary shaft 59 to bring the recess
67 thereof into therposition opposite to the partitioning
member 47.

Now, a low-pressure voltex V of the cross-flow fan
42 is generated between the recess 67 of control vane 56
and the partitioning member 47. Thereupon, a flow as
indicated by the arrow-mark E' is generated between the
control vane 56 and the partitioning member 46. Thus,

there is established a flow of fluid from region B to
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region A. -

Thus, a positive or a reverse flow can be selectively
obtained with ease by a mere rotation of the control vane
56.

A fourth embodiment of thisrinvention will be
described below, reference being had to Fig. 1l1l.

The construction illustrated in Fig. 11 is almost
similar to that of Fig. 9 but there is a difference in
the configuration of partitioning members 68 and 69.

The partitioning members 68 and 69 have side portions 70
and 71 which define fluid passages 73 and 74 with the
external circumference 72 of the cross-flow fan 42. The
partitioning members 68 and 69 are so configured as are
inclined inwardly with respect to the direction of
rotation of the fan 42 so that the fluid passages 73 and
74 are constricted toward the direction of rotation of
the fan 42.

Let is be assumed that in the above arrangement, the
recess 67 of the control vane 56 is opposite to or faces
the partitioning member 68. As the shaft 54 of the motor
43 revolves and the cross—-flow fan 42 is thereby driven
in the direction indicated by the arrow-mark C, a low-
pressure voltex is generated between the recess 67 of
control vane 56 and the partitioning member 68. Since
the side portion 70 of the partitioning member 68 is
inclined inwardly with respect to ‘the outer circumference

of the cross-flow fan 42, the formation of the low-pressure
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voltex V is further promoted. Accordingly, the flow F
between the control vane 56 and the partitioning member
69 is further stabilized and takes a more stable form
of flow from region A to region B.

When the control vane 56 is rotated until its
recess 67 comes into a position opposite to the
partitioning member 69, there again is generated a solid
low-pressure voltex between the recess 67 and the
partitioning member 69 by virtue of the side portion 71
of the partitioning member 69, whereby ; stabilized
flow is established from region B to region A.

A fifth embodiment of this invention will be
described below with reference to Fig. 12.

The construction illustrated in Fig. 12 is almost
similar to that of Fig. 9 but there is a difference in
the configuration of partitioning members 75 and 76.
The partitioning members 75 and 76 have substantially
arcuate recesses 77 and 78 corresponding to the shape
of the fan 42 and are located in such positions as
encircling the low-pressure voltex V generated by
revolution of the fan 42 together.with tﬁe recess 67
of the control vane 56.

Let it be assumed that, in the above arrangement,
the recess 67 of the control vane 56 is in a position
opposite to the partitioning member 75. As the
rotation of the shaft 54 of the motor 43 causes the

cross~flow fan to turn in the direction indicated by the
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arrow-mark C, a low-pressure voltex V is generated
between the recess 67 of control vane 67 and the
recess 77 of the partitioning member 75. Since the
low-pressure voltex V is stabilized and confined
between the two recesses 67 and 77, the flow F on the
outer side of the control vane 56 is also stabilized
and takes the form of a stable flow from region A to
region B.

A stable, confined low-pressure voltex V is obtained
also when the control vane has been rotated until its
recess 67 faces the recess 78 of the partitioning
member 76. Accordingly, the flow from region B to
region A is also stabilized.

Thus, a positive or a reverse flow of fluid can be
easily obtained by a mere rotation of the control vane
56 and the flow that can thus be obtained is stabilized.

A sixth embodiment of this invention will now be
described.

Referring to Figs. 13 through 17, the reference
numeral 81 indicates a fluid deflecting apparatus, 82
a cross-flow fan, and 83 a motor. 1Indicated by the
numerals 84 and 85 are side plates which are supported
by a first partitioning member 86 and a second partitioning
member 87.

Blade 88 of a cross-flow fan 82 are secured in
position with end plates 89 and 90 and an intermediate

plate 91. The end plate 89 has a cylindrical portion 92
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which is rotatably supported by a bearing 93 at the
side plate 84. The end plate 90 is connected to a
shaft 94 of a motor 83. The motor 83 is rigidly
secured to a side plate 85 with a member 95.

Disposed within the cross-flow fan 82 is a
control vane 96, one rotary shaft 97 of which is
supported by a recess 98 formed in the shaft 94 of the
motor 83 while the other rotary shaft 99 thereof extends
through the bore of the side plate 89 and its cy;indrical
portion 92 and is rotatably suppo;ted by a support plate
100 rigidly secured to the side plate 84. The rotary
shaft 99 is provided with a spring retaining member 101
to the left of said cylindrical portion 92 and is biased
to the right by a spring 102 interposed between itself
and the supporting plate 100. The rotary shaft is fitted
at its left end with a dial 103, revolution of which
enables the control vane to be rotated about the
rotary shafts 97 and 99 and set in an optional position.

The control vane 96 has a substantially arcuate
cross-section and is so designed that ends 104 and 105 of
its arc are located near thé inner‘circumference 106 of
the cross—-flow fan 82 and has an included angle 8 such
that the low-pressure voltex of the cross-flow fan 82
is confined on the inner side of the control vane 96.

The partitioning members 86 and 87 are substantially

plano-configured.

The operation of the apparatus will now be explained.
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Referring to Fig. 13, turning the motor 83 on sets
the cross-flow fan 82 revolving.

When the control vane 96 is directed to the left as
shown in Fig. 15, a low-pressure voltex V of the cross-
flow fan 82 is not only generated on the inner side of
the control vane but also confined therein. Accordingly,
the flow on the outer side of the control vane 96 is
such that the fluid is sucked from A discharged into B
of the two regions defined by said first and second
partiti&ning members 86 and 87. Thus, it is a horizontal
flow from G to H.

Now, thé dial 103 is rotated to bring the control
vane 96 in a downwardly facing position as illustrated
in Fig. 16. Then, the low-pressure voltex V of the
cross-flow fan 82 is shifted downwards in response to the
movement of the control vane 96. Accordingly, the flow
of fluid on the outer side of the control vane 96 is
such that the fluid is sucked from A and discharged into
B of the two regions defined by said first and second
partitioning members 86 and 87. Thus, it is a downward
flbw from-I to J.

Now, the dial 103 is rotated to set the control vane
96 in a right—facihg position as shown in Fig. 17. With
the shift of the control vane 96, the low-pressure voltex
V of the cross flow fan 82 is shifted to the right. The
flow on the outer side of the control vane 96 is such

that the fluid is sucked from B and discharged into A
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of the two regions defined by said first and second
partitioning members 86 and 87.

Figs. 15 and 16 show the horizontal and downward
flows but it is apparent that an optional direction of
flow can be selected by choosing the proper position of
control vane 96 as the vane is capable of restricting
the low-pressure voltex V.

In order to promote a horizontal or downward
deflection of flow, it i; possible to enlarge the
deflection angle due to an adhesion effect by extending
the length Lu of the first partitioning member 86 or
the length ILd of the second partitioning member 87 to
the left or downwards as the case may be.

Thus, reversal of flow and control of the direction
of flow are enabled by mere rotation of the control

vane 96.

INDUSTRIAL APPLICABILITY

It will be appafent from the foregoing deécription
that since the fluid deflgcting apparatus according to
this invention is such that the low-pressure voltex of
the cross-flow fan can be controlled only with a cdntrol
vane disposed within the fan, deflection control over
the range of 360 degrees can be accomplished in a
compact arrangement without inducing changes in wind
volume, noise and other characteristics.

Moreover, when the space external of the fan is
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divided into two regions by two partitioning members

in the radial direction of the fan, a switching of flow
direction between the two regions can be easily accomplished
by mere rotation of the control vane located within the

fan.

In addition, by inclining the side portion of the
partitioning member inwardly with respect to the outer
circumference of the fan, the formation of the low-
pressure voltex can be_further promoted to provide a
more sfabilized flow.

Or, by providing said partitioning member with
a substantially arcuate recess in correspondence with
the fan, confinement of the low-pressure voltex can be
further assisted so as to provide a stabilized flow.

Moreover, by disposing one of the partitioning
members external of the fan in a radial direction and
the other in a tangential direction, the direction of
flow between tow regions external of the fan can be
easily switched from one to the other by mere rotation of
the control vane disposed within the fan.

| Fur£hermore, the above construction enables one not
only to change the direction of flow but also to control
the direction of flow over the whole range from the.
direction along the first partitioning member through
the direction along the second partitioning member.
Moreover, by extending the length of such partitioning

member in the discharge direction, the adhesion effect
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of flow can be obtained to provide a positive broad-

angle deflection of flow.
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CLAIMS:

1. A fluid deflecting apparatus for a fan equipment
including a cross-flow fan and a motor, characterized by
comprising a control vane as disposed within said fan,
said control vane having a substantially arcuate cross-
section and an included angle such that a low-pressure
voltex as generated by rotation of éaid cross—flow fan
is restricted thereby and being rotatably constructed,
whereby the position of said low-pressure voltex may be
adjusted to control the direction of flow passing through
said cross-flow fan.

2. A fluid deflecting apparatus according to Claim 1
wherein both ends of the cross—-section of said control
vane are located near the inner circumference of said
cross—-flow fan.

3. A fluid deflecting apparatus according to Claim 1
wherein the axis of rotation of said control vane is
coincidental with the axis of rotation of said cross-flow
fan.

4. A fluid deflecting apparatus according to Claim 1
wherein supports of said control vane are displaced from
axis of rotation of said control vane.

5. A fluid deflecting apparatus according to Coaim 1
wherein the rotary shaft of said control vane is secured
as extending through end plates of said cross-flow fan.

6. A fluid deflecting apparatus aécording to Claim 1

wherein a first and a second partitioning member are
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provided to divide a space outside of the cross-flow
fan into two regions.

7. A fluid deflecting apparatus according to
Claim 6 which is further characterized in that said
first and second partitioning members are disposed in
substantially juxtaposed positions in the radial
direction of the cross-flow fan.

8. A fluid deflécting apparatus according to Claim 7
wherein said first and second partitioning members are
substantially plano-configured. -

9. A fluid deflecting apparatus according to Claim 7
wherein each of said first and second partitioning
members has an inclined surface with respect to the
cross-flow fan so as to constrict the width of flow
passage in the direction of rotation of the fan.

10. A fluid deflecting apparatus according to Claim 7
wherein each of said first and second partitioning members
has a substantially arcuate recess on the cross-flow fan
side.

11. A fluid deflecting apparatus according to Claim
6 wherein said first partitioning member aﬁd secoﬁd partition-
ing member are disposed in substantially radial and
substantially tangential directions, respectively.

12. A fluid deflecting apparatus according to
Claim 11 wherein each or either one of said first and
second partitioning members is formed so that its length

is sufficient to provide an adhesion of flow.



0067884

N/ ,
& ~, P
| 144
7] rza ;/27
_—/’
I | 22
/ // !
i om 8] /
12
N : 3
16~ SN \:\ng IR \_\\»:/
¢ ' /
5 ™20
/ 1™~ 23

>
-




0067884




0067884

37




0067884

Fz'?. 7

44

wiy
s |

48 ‘?0

42 51

/

/

[

/

5 ib’
/

1=
=]

' q;
] |
1 2
J 5

7N
55
AN




0067884




0067884

er‘g. 12



.

Fig 13

o
JSS)

o
> a/z
oS .
s N
% ’...... CRER WAL ”//.MY_”/..M_. rverrlr
.—lh:H—H_nJJIJ/
s




0067884




0067884

8/1z

LIST OF REFERENCE LEGENDS ON THE DRAWINGS
11...Fluid deflecting apparatus
12...Cross-flow fan
13...Motor

14a, 14B...End plates
15...8ide plate
16...S5ide plate
17...Bearing
18...Bearing

20...shaft

21...Motor support member
22...Post

23...Casing

24...Dial

25...Dial

26...0pening

27...Control vane
28...Rotary shaft
29...Retaining plate
30...Rotary shaft
32...Lever

33...Engaging member
34...End of arc

35...End of arc
36...Inner circumference
37...Control vane

38A, 38B...Support portions
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39a, 39B...Rotary shafts
401, 405...Ends of arc
41...Flow deflecting apparatus
42...Cross-flow fan
43,..Motor

447, 44B...Side plates

457, 45B...Retaining plates
46...Partitioning member
47...Partitioning member
48...Blades

49...End plate

50...End plate
51...Intermediate plate
52...Cylindrical portion
53...Bearing

54...Shaft

55...Part

56...Control vane
57...Shaft

58...Recess

59...Bearing

60...Support plate
61..;Spring retaining plate
62...Spring

63...Dial

64...Bnd of arc

65...End of arc
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66...Inner circumference
67...Recess
68...Partitioning member
69...Partitioning member
70...Side portion
71...5ide portion
72...0uter circumference
73...Flow passage
74...Flow passage
75...Partitioning member
76...Partitioning member
77.. .Recess

78...Recess
82...Cross~-flow fan
83...Motor

84...5ide plate
85...8ide plate
86...Partitioning member
87...Partitioning member
88...Blades

89...End plate

90...End plate
9l...Intermediate plate
92...Cylindrical portion
93...Bearing

94...Shaft

95...Member
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96...Control vane
97...Rotary shaft
98...Recess
99...Rotary shaft
100...Support plate
101...8Spring retainer
102...8Spring
103...Dial
104f..End of arc
105...End of arc

106...Inner circumference
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