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“entirely closed by a ring or annulus. _
rious difficulty hitherto pertaining to the em-
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To all whom it may concerm:

Be 1t known that I, SAmurL CLELAND Da-
VIDSON, merchant. 0‘[ Sirocco Engineering

W 01‘1{8.} Belfast, Ireland, have invented cer-

tain new and useful Improvements in Centrif-
ugal Fans, of which the follewmﬁ' 1S a speci-
heetlen |

My improvements relate more particularly
to centrifugal fans when employed for the re-
moval of shavings, straw, rags, and other sub-

the " material”) from wor kshops by drawing
same first through suction pipes or ducts con-
nected to the mlet-opemno to the fan, thence
through the fan itself, and then propelling
same from the fan discharge-nozzle through a

pipe to wherever the material may require to
be delivered.

My 1nvention provides also a new fan spe-

cially adapted for conveying bya blast of air
and through the fan a great variety of mate-
lmle—eueh for emmple as are now handled
by pneumatic stackers and the like.

In the ordinary construction of said centrif-
ugal fans the inflowing current. of air in
which the material is carried (hereinafter
called the ""air-current”) is admitted to a
space within the inner edges of the blades
constituting an intake-chamber within the fan

itself which is pr actlcally a continuation of
the inlet-opening in the fan-casing and of sub-

stantially equal diameter therewith, and in
some forms of said fans the lateral ends of the
blades are connected together and sometimes

ployment of such fans for duty of the above-
described nature is that stringy substances—-
such as shavings, straw, rags, &c.—on en-
tering the fan get, as it were, astride of the
inner edges of the fan-blades, so that the fan
1tself soon becomes eompletely choked up
therewith, thus necessitating its being fre-
quently stopped to be cleaned out: and theob-
ject of my improvements is to so construct

“the fan that it is impossible for the material

passing through it to effect any lodomem on
the edge of the blades.

Aeem ding to this invention the edges of the
fan-blades Whldl face the inlet are so formed

A se- |

and their axial edges so assembled that no
edges are exposed which will overhang or ob-
struct the path which the material w1ll travel
through the fan—trom inlet to discharge, for
instance. I entirely close the inner edﬂes of
the blades throughout their entire lenoth by
mounting and etteehmo* same upon a cen-
tral eyhndrleel hub or by fitting them with a

central shield, so that said inner edges of the
blades are thus entirely sheltered from mate-
rial lodging upon or passing through between
them, whﬂe the lateral ends of the blades to-
ward the inlet- openings of the fan are left en-
tirely open and unconnected with one another
and have no projection axially beyond the ter-
minal end of the inner edees of the blades to-

‘ward the inlet-opening but pleter‘Lb]V are in

the same plane or recede therefrom in the di-
rection of the center of the tips of the blades.

By this means no surfaces are exposed upon
which the material can lodge or be retained by
centrifugal tendency under the action of the
fan. The inlet-opening to said fan I prefer-

ably make of a.diameter atleastas ereatas, and
preferably substantially greater then that of
thecirele in which the inner edges of the blades
rotate, and which inlet-opening communicates
dir eetlv with the spaces between the blades
through between the lateral ends thereof, and

as the1 e 1s absolutely no radial flow of air 1‘1 om
the center of the fan through between the in-

ner edges of the blades the entire flow of air
takes place axially over and past the lateral
edges of said blades into the spaces between
same. The sizeof the inlet- -opening facilitates
also the assembling of the fan in the casing.
In my preferr od construction or form of the
fan I make the lateral edges of the blades
toward the inlet-opening into the fan-casing
substantially radial from the fan-shaft or with
a slight taper toward the center of their tip
edoes, so that any material which may goet
astride of said lateral edges when entering
the fan through the inlet-opening in the fan-
casing will slide along said lateral edges up
to and be thrown off the tips of the fan- blades
by centrifugal force—that is to say, the inner
ends of said lateral edges extend toward the
fan-inlet at least as far as, and preferably be-
yond, the outer ends thereot—and, further,
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in order that this material when it comes
through the fan-inlets in lumps or clusters, as
1s freq: 1ently the case with raes or %lmvmos
(an armful of which ata time isoften thrown
into the suction-pipes leading up to the fan-
inlet) or with blocks of wood which may ac-
company the shavings and which are too large
to enter the space between the blades, and con-
sequently only strike against their lateral
edges, may nevertheless pass with the alr-cur-
rent through the fan without **

jamming ” be-
tween the blades and the sides of the fan-cas-
1ng facing saime, I make the axial width of the
tfan-casing suf ciuntly larger than the greatest,
axial width of the blades to provide a passage-

way for said material to pass from the inlet-

opening to the circumference of the fan-cas-
ing without having to enter the spaces be-
tween the blades. In practice I have found
that the provision of this space does not to
any material extent detract from either the
suction or discharge pressure of the fan.

By tapering the blade edges as described
the tip edges will be shorter than their inner
cdges, while the radial edges of the blades
form an obtuse angle with the axial dircction
of the inflowing air through the eye of the
fan-casing to the biades, said radial edges be-
ing entirely open and unconnected with one
another, except at the hub, and with the corner
between said radial and the tip edges of the
blades preferably rounded to let any material
which may get astride of the radial edges he
thrown off same more freely.

The intermediate surface of the blades be-
tween their inner and tip edges may be formed
as a plane, but are preferably with a concave
curve in the direction of the fan’s rotation,
through a line parallel with the axis of the
tan, whereby not only is the strength of the
blade greatly enhanced, (which is a very im-
portant matter for duty of this class when the

fans are running at a high speed, as the edges

of the blades then strike against the material
with much force,) but the action of the blades
on the alr is also improved as compared with
what same would be 1f the blades were macde
with a flat surface between said radial edges
thereof.

Reference to the accompanying drawings
will more fully explain the nature of my iIn-
vention and how same 1s carried into effect.

Figure 1 is a cross-sectional elevation; Fig.
2, a side elevation looking in the direction of
the inlet to the fan, and Fig. 3 a plan of the
wheel or rotary member of one form of my
improved fan for the purpose described. In
the latter view for clearness of reference only
three blades are indicated.

The letters indicating the various parts are
the same in each figure and are as follows:

@ 18 a disk to which 1s attached a central
hollow ¢ylindrical hub 4, the opposite end of
which from the disk is closed by preferably a
cone-shaped projection ¢, the apex of which

s
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1s toward the inlet-opening of the fan. Around
the outer surface of said hub / the inner edges
of the blades ¢ ¢ are mounted as close-fitting
attachments and without any axial projection
beyvond the end of said c¢ylindrical hub. The
radial cdees of said blades which are next the
diskare suitably flanged for attachment there-
to, and the opposite radial edges, which are
toward the inlet-opening 1n the fan-casing, are
preterably made with a slight taper from the
hub outward toward the tips in the direction
of the fan-disk, as shown at ¢ ¢, so. that their
tip edges g ¢ are shorter than their inner edges
and said racdial edges e e and tip edges ¢ ¢
are open from disk to hub and without any in-
termediate connections from one blade to the
other. Theinner axial edges Farealsoflanged,
as shown, so as to stiffen the curve by forming
a sort of diaphragm across it to make a strong
attachment and at the same time leave free the
spaces between the blades. When the blades
are thus constructed, the centrifugal force de-
veloped when the hm 1s rotating causes any
string like material which the inflowing air
may dri ive against and place astride of the ra-
dial edges of the blades to slide along same to
and be thrown clear off the tips, and as the ma-
terial has thus no catchment-place of any sort
on the edges of the blades and as there i1s sut-
ficient space provided at 7 between the open

raclial edges and the side of the fan-casing

facing same for any material which gets
astride of the radial edges of the blades to pass
freely between same and the side of the cas-
ing without jamming, while the surfaces of
the blades and of the disk have no projections
of any sort upon which the material passing
through into the spaces between the blades
could ecffect a lodgment, the air-current

through the fan consequently carries the ma-

terial along with 1t at substantially 1ts own ve-
locity and dischargesit through the discharge-
nozzle from the fan-casing. The corner be-
tween said radial and tip edges of the blades
i1s preterably rounded, as shown at A A A, to
let any of the material which may get astride
of the radial edges be thrown off same more
freely.

The above-described operation of my im-
proved fan is so effective that after a long

period of work in discharging through it

stringy material-—such as long shavings, cot-
ton-waste, ribbon-like rags, or cuttings of
leather, &c.—the blades are found to be clean
and free from any lodgment of such material
upon them.

£ 18 an annular ring forming the inlet-open-
ing to the fan and of greater diameter than
the fan itself, to the inner side of which is fit-
ted an inwardly-tapering ring /, which at its
inner end is preferably of slightly less diam-
cter than that of the circle 1n which the tip
cdees of the blades revolve.

m. 1s the fan-casing; 7z, the inlet-opening
therein, within which the rink £ and its con-
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tained cone-ring / are detachably applied, so
that on removal of these the rotary member
of the fan can be inserted or withdrawn bodily
through the inlet-opening 7 in the side of the
casing.. | | S

o 1s the pedestal on which the bearings » »
for driving shaft ¢ are mounted, the latter be-
Ing driven by the pulley 7. |

I do not limit myself to the particular con-
struction and arrangement of the fan or fan-

blades shown in these drawings, as it will be

obvious that the fan itself may be constructed
with an 1nlet on both sides and that the blades
may be attached to said hub only without em-
ployment of any disk; but in my preferred
construction of double-inlet fan T usually em-
ploy a disk with blades mounted on each side

thereof, so that the two oppositely-entering

currents of air are kept separate until their
discharge from the periphery of the fan.

What I claim, and desire to secure by Let-
ters Patent, 1s— |

1. Acentrifugal fan for the removal of shay-
ings, straw, rags and other substances of a
stringy nature, comprising the combination of
a blade-carrying part, blades disposed radially

of the axis with a lateral edge facing the air-in-

let to the fan,the inner endsof said lateral edoes

extending toward the inlet beyond the outer
ends thereof, thereby insuring that any ma-
terial striking the blade edges will by its cen-
triftugal tendency slide along the same and be
duly delivered from the tips of the blades.
substantially as and for the purposé set forth.

2. In a centrifugal fan for the removal of
shavings, straw, rags and other'substances of
a stringy nature, the combination of a central
hub mounted on the fan-shaft, fan-blades

mounted uponsaid central hub, adisk disposed

at right angles to and connected with said hub.
means for attaching said blades to the disk
whereby the blades are supported on that side
as well as from the hub, the radial edges near-
est the inlet being entirely open and uncon-
nected with one another except at the hub and
having their inner ends extending toward the
inlet beyond their outer ends to insure that
material striking the blade edges will by its
centrifugal tendency slide along the same and
be duly delivered from the tips of the blades,
substantially as and for the purpose set forth.

5. In a centrifugal fan for the removal of

shavings, straw, rags and other substances of

a stringy nature, the combination of a central
hub, radial fan-blades mounted with the en-
tire length of their inner axial edges upon
sald hub, the lateral edges of said blades tac-
Ing the fan-inlet being entirely open and un-
connected with one another except at the hub,
an Inclosing casing for said- fan-blades, the
parts being arranged to provide a space be-
tween sald lateral edges of the blade and the
side of the inclosing casing of the fan facing
same, and said space being of sufficient (i-

#

the material may pass through the fan with-
out of necessity entering between the blades,
substantially as and for the purpose set, forth.

4. In a centrifugal fan for the removal of
shavings, straw, rags and other substances of
astringy nature,the combination of fan-blades
mounted with the entire length of their inner
axial edges as a close attachment upon a cen-
tral cylindrical hub earried upon the shaft of
the fan, the plane in which the radial edges
of the blades rotate being, on the inlet side,

inclined away from the axis toward the tip
edges of the blades so that such plane forms:

an obtuse angle with the axial direction of the
Inflowing air through the eye of the fan-cas-
ing to the blades, said radial edges being en-
tirely open and unconnected with one another
except at the hub, and an inclosing casing for
sald fan-blades, said casing and fan arranged
to form a free space between said radial edges
of the blades on theinlet side and the side of
the inclosing casing of the fan facing same,
substantially as set forth. |

5. In a centrifugal fan for the removal of
shavings, straw, rags and other substances of

a stringy nature, the combination of a central

cylindrical hub mounted on the fan-shaft, fan-
blades mounted with the entire length of their
inner axial edges as a close attachment upon
sald central cylindrical hub, a "disk disposed

at right angles to and connected with said hub,

flanges on the radial edgesof the blades which

are farthest from the air-inlet, means for at-

taching said

anges to the disk whereby the

blades are supported on that side as well as

from the hub while the other opposite radial
edges of said blades are entirely open and un-
connected with one another except at the hub,
the said edges of the blades being inclined

away from the inlet toward the tip edges so

that such edges form an obtuse angle with the
axial direction of the inflowing ajr from the
eye of the fan-casing to the blades, and an in-
closing casing for said fan, said casing and fan
arranged to form a free space between said

radial edges of the blades and the side of the

inclosing casing of the fan facing same, stth-
stantially as set forth.

6. In a centrifugal fan for the removal of
shavings, straw, rags and other substances of
a stringy nature, a fan-shaft, fan-blades dis-
posed: radially of the axis with a lateral edge
facing the inlet which is axial, the inner ends
of sald lateral edges extending toward the in-
let beyond the outer ends thereof, and a hub
on sald shaft for receiving and holding said
blades, the end of the hub which faces the in-
let having its edge approximately flush with
the edges of the fan-blades on that side, sub-
stantially as and for the purpose set forth.

7. In a centrifugal fan for the removal of
shavings, straw, rags and other substances of
a stringy nature, the combination of a fan-
shatt, fan-blades disposed radially of the axis
with one lateral edge facing the inlet which is
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axial, the inner ends of said lateral
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ecdges ex-

tending toward the inlet beyond the outer ends
thereof, a hub on said shaft for receiving and
holding said blades, the end of said hub which
faces the inlet being free and coned with 1ts

base approximately flush with the ec

fan-blades on that side and its apex

oesof the
nrojecting

beyond said blade edges, substantis
for the purpose set forth.

8. In a centrifugal fan for the removal of
shavings, straw, rags and other substances ot

1y as and

L]

a stringy nature, the combination of a shaft,
a hub on said shaft, concave radial blades fixed
to said hub and formed with a lateral edge
facing the air-inlet and the concavity facing

the direction of rotation, the mnei eénds of sald
lateral edges extending toward the inlet be-
vond the outer ends thereof, thereby insuring
that any material striking the blade edges will
by its centrifugal tendency slide along the 2o
same and be duly delivered from the tips of
the blades, substanfially as and for the pur-
pose set forth.
- In witness wherecof I have hercunto signed
my name 1n the presence of two subscribing 25
wiltnesses. "

SAMUEL CLELAND DAVIDSON,

Witnesses:
GrORGE (x. WARD,
Huoucu T. CouLrer..
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