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R SRR 1 Claim
The present mvention rela.tes to centnfugal

" fans and ‘more particularly to fans provided with

“inlét vanes adapted to be adJusted to control the

: output of the fan."

10

In United States Letters Patent of Hagen No.
1,846,863, granted February 23, ‘1932, is shown
‘a centrifugal fan of the induced dra.ft type pro-
vided with such adjustable inlet vane for varying
the spin imparted to the entering fluid.. In the
Hagen spplication Serial No. 403,753, filed Octo-

- ‘ber:31, 1929, is shown a forced draft fan provided

with  such adjustable - “spin controlling vanes.
‘While both des1gns of -fan operate in an entirely

--satisfactory manner, so far as controlling the

15~

‘output of the fan by varying the spin of the

“:entering - air is concerned, the specific designs

- of vane mechamsm are objectionable in'that they

20

are différent for theé two types of fan, and ex-
‘pensive to construct, must be built into the fan
cas:ng while the latter is being assembled, and
are difficult to inspect: and lubricate and to adjust

" and repair when necessary.

.26

The primary object of the present invention is
‘to provide a single design suitable for-both’ forced
and induced draft fans'which shall be of unitary
construction “and: pra,ctically independent and

separate from the fan casing, and which, as to the.

- fansupporting and actuating mechanism, may be

* largely assembled apart from the fan casing and
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with the vanes maybe subsequently applied to or
removed from the fan casing without- disturbing

““the latter or the rotor and its supports.
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A further obJect is to provide a fan supporting
and assembling mechanism which shall be easily
accessible at all times for the purpose of inspec-
_tion, lubrication, and repalir.

- Another object is to provide a mechanism whick.

shall operate positively to position all of the vanes

with exactness and with a minimum of wear and
lost motion even after long periods of use.
Another object is to simplify the.vane support-

ing and assembling mechanism with a view to re- *

- ducing the cost of manufacture, and minimizing

45

&0

the frictional resistance to facilitate the opera-
tion of the vanes.

With ‘these and other ‘objects in view as will -

herein appear, the present invention comprises
the fan and fansupporting and assembling mech-
-"anism hereinafter described and more particular-
1y defined in the claim. )

In the accompanying - drawings illustrating
what is now considered the preferred form of
the invention, Fig. 1 is a sectional view of an in-

. duced draft fan taken on line I—I of Fig. 2;
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Fig. 2 is a section on line 2—2 of Fig. 1; Fig. 3

(CL 230—114) .

"is ‘a 'similar sectional view of a forced draft fan.' ‘
PFig. 4 is an ‘end view of the ‘unit’ construction of

of Fig. 6, Fig' 8 is-an ‘end elevation and Fig. 9 a

g actuating mechanisin, ‘Figsb 1s+ a. plan view,’ and :

Fig. 6 a Vertical section on line 6—6 of Fig. 4,
_all on'an enlarged-scale;  Fig, 7 is a detfail end
elevation of the conical hub looking to the left

{13

side elevation of the- adjusting ‘ring, Fig. 10 a .

detail elevation of the face plate, and Fig. 11is a
detail elevation -of ‘the rear guard ring; all on
substantially half scale of Figs. 4, 5, and 6.

The present invention is illustrated in connec-

tangential discharge. -

Figs. 1,2 and 3 of the drawings, and comprise the
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“tion with a centrifugal fan of the common and -
well known’ type provided with the customary»

" involute casing ‘with axial intake openmg and ‘15

These parts are all of old - -

" and-well known construction and aré illustrated in

rotor 12 mounted on a shaft 14 which is journaled -

in suitable bearings 15. The casing (6 is formed

with a conical ‘eye 17 and communicating ‘and:

merging with the eye is the conical inlet “18.
For an induced draft fan, as shown in Figs. 1 and
2, an inlet box 20, which connects with a suitable
duct, is mounted -at the inlet of the fan-and

"is provided with the axial, frusto-conical wall or :

partition 2{ to form a chamber or recess in the
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outer ‘end of the box, which gives frée and easy -

‘access to the vane supporting and controlling e
mechanism. and ‘within ~which certain’ parts “of
such mechanism are positioned. ‘For a forced:

draft fan of the type shown in ‘Fig. 3, the inlet "

" box is: ‘omitted’ and the air passes directly from :
’the atmosphere through the inlet” cone’18;!

 The vanes and their mountings: are;’ in'a gen-

eral way; similar to that shown in the Hagen -
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apphcatlon Serial No. 403,753, wherein a circular 2
series of vanesare pivotally mounted in the inlet

vided: at its outer end with a pivot pin 24 ‘which

is journaled in the cone inlet 13 and at its inner
“end is attached to the pivot 26 which is“journaled *:

‘of the fan and are arranged to be s1mu1taneously e
‘adjusted by a single actuating means to.vary the
spins imparted-to the air- entering the intake: of
the fan, and thus to vary the output of the'latter.

“These vanes are shown at 22 and each is pro- -
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in a conical hub 28 presently to be described in = -

detail.. As shown in Figs. 2 ‘and 3, the ‘axis of

the axis-of the shaft.

mately conical surface.
The conical hub 28, as shown seps.ra.tely in.

detall in Fg. 7, comprises a casting having a

‘The arrangement s such’~
that the vanes, when closed, lie on-an approxi- .

-each vane is perpendicular to the conical inlet. =
wall and is therefore at an angle with respect to.
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‘the inner pivot pins 26 of the vanes. ,
pin is integrally formed a clip or bracket 32 to

series of regularly spaced openings 30 to receive
On each

which the vane is attached. A ball race 34 is

received in a counter-sunk recess adjacent to -
each opening 30 and is held in place by a guard:
plate 36.. Attached to the inner end of each pivot”

pin 26 is.a crank 38 having at its'end a freely

“rotatable roller 40 with spherical surface to be
210

engaged by the actuating mechanism. Py
In order to fdcilitate the assembly around the
fan shaft of the vane supporting and actuating

mechanism, the conical hub; 28, like otheér parts

of the apparatus, is split diametrically. The split
portions are provided with opposed lugs 42 which

are secured together by holts 44. The hub is -

1 _supported by standards or curved arms 46 se-
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cured to the outer end of the inlet cone 18.

The mechanism for actuating the crank arms
38 to turn the vanes upon their pivots comprises
an actuating ring mounted within the conical

_hub. 28 to have slight rotational movement there-

in, and is provided with a series of projections or

. shoulders on one face to. engage the crank arm.
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This actuating ring 48 is shown in axial section

"in Fig. 6, and in front and side elevation, on a

reduced scale, in Figs. 8 and 9. It comprises a
plate 50 the peripheral margin of which is re-
ceived within an annular recess 51 provided in
the inner face of the larger end of the conical
hub 28. ‘

The plate 50 is freely supported on rollers 52
which are journaled at opposite ends in openings
$4 of the hub 28 and openings 56 of a face or
cover plate 58 secured to the ‘hub\ As in the case
of the conical hub, the actuating ring is formed
in two parts which are secured together by bolts

.60, the two parts being positioned by a dowel pin
. 62 to assure preservation of alignment. The two

parts of the actuating ring are reinforced by
bolted web plates 64.

. The rear face of the plate 50 is provided with
& serles of projections or shoulders 66 defining
spaces 68 which receive the rollers 40 of the vane
operating cranks 38, As shown in Figs. 8 and 9,

. these projections 66 are pyramidal in shape to
--conform to the general conical structure of the

hub. Since the rollers 40 are closely engaged

" between adjacent projections 66, any rotation

50
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of the actuating ring causes simultaneouS\uni-
rorm. adjustment of il of the vanes.

The actuating ring is given rotational move-
ment by means of a control shaft, the outer end

of which extends to some .convenient point for

manual or automatic actuation, while the inner
end is connected by suitable linkage with the
actuating ring 48 so that rotation of the control
shaft rotates the ring and causes the adjusting

. movement of the vanes.. As shown in Figs. 2 and

60

65,

70

6. of the drawings, the control shaft 10, mounted
intermediate its length upon. the bearing Ti,
journﬂed at its inner end in the ball bearings 12

received in a recess 14 in an inwardly projecting
-portion 18 of the conical hub. As shown in Flg.

8, the actuating ring 48 is provided with a re-
cess 18 to embrace the projection 16, Attached
to.the control shaft 10 is a double crank arm 80,
at the ends of which are pivoted links 82 con-
nected to pins 84 projecting from the actuating
ring 48, the double crank and link arrangement

2,100,481

facilitating the movement of the actuating rmg

by eliminating the'tendency, as where force is’

applied at a single point, to cause the link to
twist or bind. It will be seen that rotation of
the shaft 10 in either direction produces a cor-

- responding rotation of the actuating ring and
_consequent adjusiment of the inlet vanes,

In order:to prevent passage of air to the rotor
except through the vanes 22, the inner face of the
conical hub 28 is provided with a split guard ring

', 86, as shown in Fig.-11, the inner diameter of
* which is only shghtly larger than the diameter .

of the shaft.

In the’ operation of my improved construction:
- the rotation of the control shaft imparts through
-the connecting cranks and link a rotational move-
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ment to the actuating ring, which in. turn -

through shoulders or projections actuate the
crank arms and turn the vanes upon their pivots.

When the shaft is rotated in-one direction the

vanes ‘will be turned in:the direction toward
parallelism’ with . the fan shaft to reduce- .the.
amount of ‘spin and’ increase the output of the

_fan. ‘When the control shaft is turned in the op-

posite direction the vanes will be turned toward

20
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closed position to increase the amount of spln ap-

plied to. the air and thereby reduce. the fan
output.

By the use of the split | or divided conical hub,
actuating ring and plates, _the supporting and
actuating devices may be assembled in halves and
then mounted in position surrounding the fan
shaft without™ disturbing the. .rotor, or its. sup-
ports. When assembled in the fan the parts are
easily daccessible for inspection and lubrication
since the actuating and.control mechanlsms are
all located at the inner ends:of the vanes and

. free access is provided even in the. lnduced draft
type through the conical chamber or. recess in
the side -of the inlet box. "The . annular- ‘space

between ‘the inner edge (of the plate 50 of. the,

actuating ring and.the fan shaft is sufficient to
permit inspection and lubrication of the operat-
ing parts within the: conical huib. .

While the method: of supporting and actuat-
ing the inlet vanes has been shown and described
in connection with a fan: constructlon wherein
the vanes operate ‘to vary the spin imparted to

the air’ entering the fan and thus, control the :

output of the latter, the present inventlon is not |
necessarily limited thereto but’ may be embodled
in other constructions and’ arra.ngements wherein

the vanes operate to control the output of the.

fan more or less by.throttling the incoming air -

instead of varying its spin velocity.

Having thus described the invention, ‘what is
claimed is

A fan comprislng a rotor, a casing, & conical

" inlet, a hollow conical hub within the inlet, &
series of vanes having at their inner ends pivots.

journaled in the hub, the axis of each vane being
perpendicular to' the conical wall of the hub,
& crank on each pivot extendlng perpendicularly

of inwardly extending projectlons forming slots
to receive the ends of the cranks and - control
means to rotate the ring to. adjust the vanes unl-
formly.
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‘therefrom, a rotatable ring within and peripher-
-ally supported by the hub and having a series
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