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. To all whom it may concern.:
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Be it knowh that I, Wirriam E. ALLING’I‘ON a citizen
of the United States, residing at Saginaw, in the county: |

of Saginaw and State of Michigan, have invented cer-

tain new and useful Improvements. ir - Centrifugal
Fans, of which the following is a specification. .

My invention relates to centrifugal fans, and pa,r-
ticularly to fans of the general type illustrated in my
Pprior apphcatmn, Senal No. ‘,24.‘,? 204 ﬁled January
30th, 1905. :

The primary ob]ect of my 1nvent10n is to provide

an improved fan particularly adapted for the handling
of material, such' as the refuse from Wood-workmg,
mllhng and other manufactories.

“One of the salient. objects of my invention is to pro-
vide a material handling fan which will have relatively
high efficiency to enable it to work against resistance,
and yet will freely receive "and dehver material to be
handled. R

Another object of my invention is to prov1de an im-
proved wheel construction Wheleby the fan is adapted
for service undér widely _varying conditions as to the

. character of material to be handled and is adapted
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to Wlthsta.nd the shocks and strains incident to the
handling of material of various quahtles
Yet a further object of my mventlon is to assocmte
the fan  wheel with driving means in such manner as
to minimize the deleterious vibration of the fan wheel
and driving means. .
Other and further objects of my invention will be- |

come apparent to those skilled in the art from the fol--

lowing description taken in con}unctlon Wlth the ac-
companying drawmg, wherein;

Figure 1 is a side view, with the ca,smg broken away,
of a fan embodying my invention. Fig. 2-ig an end
elevation, with part of the casing and fan wheel broken
away, of an embodiment of my invention. Figs. -3
and 4 are details of two forms of blade structure suit-
able for.use'in-the: embodiment of my invention.

Throughout the drawings like numersls of reference
refer always to like parts.” -

In thé drawmgs, 5 indicates in general a scroll-

~ shaped fan casing, whereof 6 is the front side having
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", fit in the recess 9 of the fan casing, the motor being
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therein an inlet 7; and 8 is the rear side having therein
arecess 9, ahmng with the inlet 7, and hav1ng a central
aperture 10 for the receptlon of the fan supporting
shaft,

11 mdlcates the pempheral outlet tangentlally dls-
posed.

12 indicates a driving means, 111ustrated as an elece
tric motor, supported as on the bearing blocks 13 in-
dependently of the fan casing, and provided with a
hub 14, as is usual in such motor devices, drranged to

also provided with the usual protruding shaft 15, which

projects ‘through the aperture 10 in the wall qf sald :

’

recess 9 mto the interior of the fan casing to support
‘the fan wheel. This msanner of mounting the motor
I have found to be very advantageous, as it permits
the use of standard motors without providing extra
long shafts and the supporting of the motor independ-
ently of the fan casing prevents-the long-wave vibra-
_tion of the diaphragm-like sides of the fan casing from
being communicated to the motor mechanism or the
fan wheel on the motor shaft.

In referring to the fan wheel T will advert to the
wheel in general as ha.vmg a “front side” toward the
inlet, a ‘“rear side” away from the inlet, and to the
_various blades incorperated in the fan wheel as each
ha,vmg a “front-face” which is the forward surface
of the blade with reference to the direction of rotation
of the wheel, and a “rear face”, which is the opposite
surface of the blade. It will also be understood ‘that
in referring to “radial” blade parts, or arms, I mean,
approxunately radial, as for convenience dev1ces best
arranged radially are sometimes in this art built at a
slight angle to true radial position.

hub secured, as by get screws 17, to.the motor shaft

annular disk 18, having a number of ribs 19, equal -to
the number of blades of the wheel, forméd thereon,

disposed, laterally-projecting ' ribs- 20, which serve

frond the ribs 19.
To the disk 18 and ribs 19, are sultably secured radlal

| angle iron arms 21; in number corresponding to the num-

~ber of blades, and each having riveted, or otherwise se-
cured to its front flat face, a; blade 22. For conven-
ience the arms 21 are positioned in the mold, and the
center casting cast around them, though other modes of
‘attachment may be substituted. Each blade 22, inde-
pendently supported on an arm 21, preferably lies
wholly without the periphery of ‘the disk 18, and pro-

wardly deflected portion terminating in a delivery lip,
which projects sharply forward with reference to the
direction of rotation of the wheel, to deliver air and ma
terial therefrom into the clearance space surrounding

the point of delivery, to the direction of progress of the
. air and material in flow past such point in the clearance
gpace. To this end the forwardly deflected portion, as
23, and relatively shallow when compared with said ra-

jecting at an obtuse angle to the intermediate portion

“drawn to the periphery of the wheel at the delivery edge

15, and preferably having 1ntegrally cast therewith an’
and having gt intervals, on its front face only, radially- -

some_of the functions of narrow blades, and ‘which-
Twill arbitrarily term- “pl‘O] ector” rlbs for dlstmctlon

24, 8o that its rear face meets at an acute angle a tangent .
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Referring to the wheel etructure 16 indicates the -
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| vides a relatively deep radial portion 23, and a for-
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the wheel in a direction approximating parallelism at . -
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illustrated in Fig. 3, may comprise an intermediate part .
24 forming a very obtiuse angle with the radial portion

dial portion, and @ still shallower lip portion 25, pro-

110 .
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: _ of the end of the lip; or the deﬂected portion may, as
- shown in Fig. 4, consist of a curved part 25/ terminating

- flow past the front face of thé blade may form its own "
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in a delivery hp disposed at substantially the same
angle as the- lip portion 25 of the first described blade.

"The function of such a deflected structure is to form |

upon the blade a-pocket for dead air, whereon the air in

delivery curve, from radial to nearly tangential, so that

_ the least possible resistance to the change of direction

may be encountered, and that when delivered to the
clearance space the air and material may be flowing in
a direction generally parallel to the direction of flow in
the clearance space. - As a result back pressure in the
fan is miznitmized, or conversely stated, efficiency of the
fan is largely increased. I have found that the mearer

“td true tangential the arrangement of the delivery lip
- the greater the efficiency of air delivery, but in a mate-

rial handling fan it is necessary, in order to prevent un-

'due pocketing of material, to arrange the délivery lip

at a slight angle to true tangential. This I have found
ina¥y be done without negativing or destroying the bene-

ficial actionl of the air pockets in the blades, but the par-
“ticuldr angularity of the delivery lip to true tangential,

which may be provided without material detriment to
the action of the fan; is dependent somewhat on ths
speed at which the fan is designed to run, the higher the

~-speed the greater being the latitude of angulanty per-

. missible.
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“The blades 22 are mounted to extend on both sides of
.the plane of the supporting arms 21, that is toward the
front and rear sides of the casing, the radially inner edge
of each blade on the side of the stipporting arm toward
the front of thé casing.being preferably cut away, as
shown at 26, at such an angle to the horizontal as to per-
mit stringy matérial, which may lodge thereon, to slide
radially off of the cut-away edge under the influence of
centrifugal force. The rear portion of the radially in-
ner blade:edge- is preferably also cut away somewhat,
as shown at 28, so that the radially inner portion of the
blade tapers toward the axis of rotation through an area
as generally shown at 29.

To close the ends of the pockets formed by the de-
flécted portion of the blades, ad]acent. the rear side of

the casing, and further to prevent the passage of mate-
‘rial radially through-the wheel to the rear side of the

casing, I pfovide an annular plate 30 extending radially
outward.to the ends of the delivery lips of the blades
and radlally inward a suitable distance, the central
opening of the plate 30 being preferably not greatly

‘larger than the diameter of the disk 18.
The width of the fan wheel, by which I mean its ex- |
- tent from its rear side to its front side, is preferably :
considerably less than the internal Wldth of the casing, .

and the wheel i mounted with its rear side as close to

the rear side 8 of the fan casing as good practice will |-

permit, go'that there is left a wide clearance space on
the front or inlét side of the casing, such space in width
being preferably at least one- thn-d of the total width of

‘the fan casing..

In the operation of the fan the wheel, set in rotatlon

: by its motor, entrains air and matenal through the inlet

7. Heavy pieces of material, such as-blocks of wood

;\ and the like, (where the fa.n is used for instance to han-
" dlere fuse irom awoodworking mill,) strike the solid disk

65 3

18, or the natrow heels of .the blades ad]acent such

/
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disk; which is so substantially built as to witlistand
without injury the impact of such material traveling
at a relatively high velocity, and projector. ribs 20
start such heavy artlcles in rotation and impart thereto
an initial centrifugal actlon which relieves the work of
the blades proper 22. By reason of the forward de-
flection of the blades, as heretofore described, the air
.and .material, as delivered into the clearance space

generally corrésponding to the direction of travel of
the air and material already in the clearance space,
the pocket in the blade being of such configuration as
to permit the air in flow past the blade to form jts own
" delivery curve upon a body of substantially dead air
carried in the pocket. The relation of the disk and
back plate shown I have found eéffective in preventing
material from passing through the wheel from its front
side to its rear side in escape from the blade, as in

somewhat affected- by centrifugal force, and I -have
found that as a result material always is thrown out-
ward at such an angle that the inner edge of the back
plate 30 may be somewhat more remote from the axis
than the periphery of the disk. | -

The arrangement of the blades, in large number, not
less than twelve, I havé found advantageous for the
reason among others, that the increased efficiency, due
to-the pocket structure of the blades is lost in greater
or less degree as the number of blades is decreased, and
I have found it to be practically 1mposs1b1e to obtain
any material advantage by the use of a pocket con-
struction of blade where the blades number less than
twelve to the wheel, and in practice I prefer to employ
sixteen or more blades. Further the arrangement of
the blades upon independent supports has advantage,
aside to the strength and rigidity imparted to ‘the
wheel, in that it enables me to dispense with any sort
of connection between the blades on the front side of

facilitate the escape of stringy materials which may
mass or bunch upon the blades. upon their entrance
into the ‘wheel.” I have also found. by experiment
that the clearance between the’ periphery of the wheel
and the surroundlng casing may be reduced, if com-
_pensating increase in area be provided in the casing by
widening said casing, relative to the wheel, and for
this reason I provide a casing much wider in relation
to the width of the wheel than the present customary
practice would dictate, as I find that thereby I-am en-
abled to use a deeper wheel, or one of greater-diameter

eter thhout deleteriously effecting the actlon of the
fan: :

] Whlle I have herein described in some detall a:8pe-
S cific embodiment of my- mventlon which in’ actual
practice I have found tobe satlsfactory in its operation,
it will be understood that I do not intend to limit my

_further than as specified in the claims.

Having thus described my invention, what T claim
and desire to secure by Letters Patent of the Umted
States, is: . :

1. In a Centrifugal fan fm handling material, the com-
‘bination witl} a fan casing, having an eye in its. side, of a

.

-the wheel, so that the inclined inner edges 26, of the
blades join with the free front edges of &aid blades and

invention to the specific details shown and descnbed-
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peripherally without the wheel, travel ‘in a direction .
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seeking to effect such passage the material is always -

85

90

10'_0

110

115

in connection with a casing of any given depth or diam- -
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wheel, comprising a hub, twelve or more blades each free
throughout its edge adjacent the inlet, a back plate con-

. ‘necting the back edges of the blades, and a separate sup-

porting arm for each blade connected with the radial mid-
portion. of the blade and connécted with the hub. ]

2. In a centrifugal fan for handling material, the com-
bination with a fan-casing having an eve in its side, of a

wheel comprising a hulb, a plurality of blades. each free

throughout its edge adjacent the mlet, and providing a
relatively deep 1'adial portion inda f01 wardly deflected lip
portion, arranged to form when the wheel is rotated a
pocket for substantially dead air whereon the. air in
flow past the blade may tform its own delivery curve, a
back part connecting the blades and closing one side of the
pocket of each blade, and 2 separate supporting arm for
each Dblade connected with the radial mld -portion of the
blade and connected with the hub.

- 3. In a centrifugal fan for handling .material, the com-
“bination with a casing providing an axial inlet and a pe-

ripheral outlet, of a wheel providing a central flat disk
alining with the inlet to receive the 1mpact of material
entrained through the inlet, radial ribs upon the face of

said disk adjacent the mlet and blades arranged wholly |

heyond the disk.
4. In a centrifugal material handling fan, a casing, a

'wheel open throughout on its front side, and comprising a

plurality of supporting drms equal in number to the
Dblades, a blade secured to each supporting arm, the radially
inner edge- of each of said blades DLeing inclined, from its
point of juncture with the supporting- arm toward the

- front of the casing, to permit the centrifugal qdelivery of

stringy. material encountering the edge of the blade towul‘d
the open front side of the wheel.

. In a material hal]dlln“’ fan, a wheel comprlslng._
@ relatively deep radial portion, a

l)ludes, each having
forwardly deflected pocket portion adapted to contain a
body of substantially dead air whereon the air in flow
past the blade may form its own curve from l'adlal entry
to approximately tangential delivery, each blade being free
at its front side and shaped to provide a portion closest
to the inlet intermediate the tip ‘and heel of the blade, the
front edge of the blade Dbeing inclined rearwardly from
such point to its tip, means for closing the rear sides of
the pockets in the blades, and means for supporting the
blades.

6. In combination, a suitable suppmt a motor thereon

‘having a. projecting shaft, a fan wheel mounted on theé

shaft, a fan casing surrounding the said wheel providing

a rear wall of relatively large area, having an .aperture -

50

therein for the shaft, wherethrough said shaft projects
out of ‘contact with the wall, the middle aYea of said wall,

_susceptible to vibration due to the action of the fan wheel,

being out of contact with the motor and its support,
whereby the motor and fan wheel are not affected by the
long-wave vibrations of the rear wall of the fan casing.-

In testimony whereof I hereunto set my hand in the
presence ov two witnesses

WILLIAM E. ALLINGTON.

In the presence of—
MARY F. ALLEN,
GBORGE T. May, Jr.
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