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To all whom it may concern:

Be i6 known that I, SAMUEL CLELAND
DAVIDSON, merchant,of Belfast,Ireland, have
invented certain new and useful Improve-
ments in Centrifugal Fans or Pumps, of
which the following is a specification.

My improvements relate to centrifugal fans
or pumps (hereinafter referred to as the
“fans”} in which the fluid operated on is
taken in axially and discharged circumfer-
entially, and particularly tothose wherein the
fluid has a free discharge from the fan all
around its periphery and wherein blades are
employed which are of considerably greater
axial length than radial depth and the ports
between which are freely open toward the en-
tering fluid, no side plates being employed
therewith for closing the ends of the blades.

Infansof the aforesaid type the fluid afterit
isdischarged circumferentially from the outer
edges or tips of the blades in approximately
tangentially-directed streams from the ports
or spaces between the blades has more or less
of an eddy-space intervening between each
of sald streams, owing to the obstruction due
to the thickness or form of each individual
blade which separates the streams axially;
and the object, among others, of my present
invention is o so control and guide the fluid
after it has Deen discharged from the outer
edges or tips of the blades, as above de-
seribed, that said outwardly-flowing streams
shall be gradually condensed or concentrated
within an ontwardly-narrowing and continu-

ous opening or channel (hereinafter referred.

to as the ‘‘concentrating-channel”) around
the outer circumference of said blades, where-
by the fluid after issning from the ports be-
tween the blades is so far concentrated in
passing through said concentrating-channel
that at time of its discharge therefrom it is
free from said eddy-spaces, whereby an im-
proved efficiency is obtained in said fans
when in other respects said fans operate with
a free or unincased discharge all round their
circumference, while the strength and veloc-
ity of discharge from the fan are increased
by the employmentof the concentrating-chan-
nel, owing to the open area of its outer eir-
cumference being less than that of its inner
circumference.

According to my present invention fans or
pumps of the type and construction herein-
before described are constructed with a con-
centrating-channel around same which may
either be attached to the fan and revolve
therewith, or one side of same may be ap-
plied as a separately-mounted fixture around
the aperture through which the fluid is ad-
mitted into the fan. Said concentrating-
channel, as regards one side thereof, isformed
by an extension of the disk on which the
blades are mounted beyond the outer eircum-
ference of said blades, and the opposite side
by a rim or annulus formed approximately as
the cross-section of a hollow cone, the narrow
end of which is in one modification of my in-
vention attached to the outer circumference
of the opposite ends of the blades from that
which is attached to the disk and revolves
therewith and in another modification at-
tached as a fixture around the opening or
aperture through which the fluid enters the
fan, and in both modifications said annulus
is not of less diameter at its narrowest part
than the outer circumference of said blades,
so that an intake opening or eye to the fan
can be employed therewith of approximately
equal diameter to that of the outer circum-
ference of the blades. The outer edges of the
disk and of said annulus consequently con-
verge toward one another, but are kept at
such a distance apart that the open space be-
tween them forms a continuous and open
channel or exit around said concentrating-
channel, and I preferably make the circum-
ferential area of this channel equal to or less
than the area of the intake opening or eye
of the fan. Whensaid fans are constructed
with said concentrating-channel and are used
for drawing the fluid they are operating on
from a building and to deliver same with free
discharge into the open air, said concentrat-
ing-channel not only improves the strength
and velocity of discharge from the fan in calm
weather, but if a strong wind be blowing
against the side of the building on which the
discharge is being made the outwardly-ex-
tended part of the disk tends to deflect the
wind from the blades into same direction as
that of the air being discharged from the fan
without retarding said discharge to any ap-
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preciable extent, which is an important ad-
vantage on large exposed buildings, such as
factorleb

In the accompanying drawings, Flwuxe lis
a longitudinal section of a centrlfuwal fan or
pump in which my present invention is em-
bodied, the concentrating-channel being con-
stituted by rims or annuli at the ends of the
blades and revolving therewith. Fig. 2isa
longitudinal section illustrating a modifica-
tion in which one side or rim of the concen-
trating-channel is applied around the fan or

pump as a fixture, so as not to revolve with.

the fan, while the other side or rim is a con-
tinunation of the disk of the fan and revolves
therewith.

The arrows in both figures mdledte the
course of the fluid which passes thron gh the
fan or pump.

Referring first to Fig. 1, a a repxesent the
blades. They are fixed at one end to a disk
b and at the other end, which is the intake
end, to a ring ¢, which connects all the blades
together at thisend. disthe revolvingshaft
on which the disk b, carrying the blades, is
mounted. Inallthemodificationsrepresented
the eye or intake of the fan is shown of the
samediameteras that of the circumference of
the outer edges or tips of the blades, and al-
though'I prefer that the diameter of said eye
should be equal to that of said circumference
of the'tips of the blades it may be somewhat
smaller. e is the concentrating - channel,

- formed by the two rims f g. The rim fis an
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extension of the disk b'and is bent slightly
inward. The rim g is attached to the ring ¢
and slopes toward the rim f, so that the two
rims fand g converge toward each other at
their outer edges.

In the modification shownin Fig. 2 therim
fis an extension of the disk b of the fan, so
as to revolve therewith,while therim g, form-
ing the other side-of the eollecting-chamber,
is applied around the fan or pump as a fix-
ture, or the rim f may be applied as a fixture
as well as the rim ¢.

WhatI claim, and desire to secure by Let-
ters Patent, is—

1. In centrifugal fans and pumps wherein
the fluid operated upon is admitted axially
and.. discharged circumferentially with a
free or unincased discharge therefrom all
around the periphery of the fan or pump, a
concentrating-channel around the periphery
of the fan or pump, one side of said channel
being . an outward extension of the disk on
which the blades are mounted, and beyond
the outer circumference of said blades and
the other side being an annulus in the form
of the cross-section of a hollow cone concen-
trie with the fan or pump, the narrow end of
said cone being around the orifice through
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which the fluid enters the fan or pump with-
out extending within the outer circumfer-
ence of the blades over the ends of the ports
between said blades, substantially as herein-
before described.

2. In centrifngal fans and pumps wherein
the fluid operated upon is admitted cen-
trally and discharged circumferentially with
a free or unincased discharge therefrom all
around the periphery of the fan or pump, a
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concentrating-channel around the periphery

of the fan or pump, one side of said echannel
being an outward extension of the disk on
which the blades are mounted, and beyond
the outer circumference of said blades, and
the other side being an annulus in the form
of the cross-section of a hollow cone concen-
tric with the fan or pump, the narrow end of
said cone being attached tothe outer periph-
ery of the fan or pump around the opposite
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ends of the blades from those which are at- -

tached to said disk, and so as to revolve
therewith, and without extending inwardto-
ward the center of the fan or pump over the
ends of the ports between said blades sub-
stantially as set forth.

3. In centrifugal fans and pumps Wherem
the fluid operated upon is admitted cen-
trally and discharged circumferentially with
a free or unincased discharge therefrom all
around the periphery of the fan or pump, the

combination of blades which are of consider-
ably greater axial length than radial depth;
a disk upon which said blades are mounted at-

one end, said disk extending the whole way
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from the fan or pump shaftoutward and pre-

venting the passage of fluid at this end of the
fan or pump, an intake opening or eye to said

fan or pump of a diameter approximately

equal to that of the circumference of the
outer edges of said blades, the intermediate
spaces or ports between said blades being
open af their ends toward the inflowing fluid;
and a concentrating-chanunel around the pe-
riphery of the fan or pump one side of said
channel being an outward extension of said
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disk beyond the outer circumference of said"

blades and the other side being an annulus

in the form of the cross-section of a hollow-

cone concentric with the fan or pump, the

narrow end of said cone being around said in--
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take opening or eye without'extending with- -

in the outer circumference of thebladesover

the ends of said ports, substantially as here-‘

inbefore described.
In witness whereof I have hereunto signed

my name in the presence of two subscnbm"

witnesses.

SAMUEL CLELAXND DAVIDSON.;R

Witnesses: S :
HucH G. COULTER,
GEORGE E. WARD.
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