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UNITED STATES PATENT OFFICE.

SA-MUEL CLELAND DAVIDSON, OF BELFAST, IRELAND, ASSIGNOR, BY MESNE ASSIGN.
MENTS, TO AMERICAN BLOWER COMPANY, 0F GRERN ISLAND, NEW YOBEK, A (0B

PORATION OF NEW YORK.

CENTRIFUGAL FAN AND PUMP. .

1,143,365,

To all whom it may coneern:

Be it known that I, Samorn Creraxp
Davipson, of Sirocce ¥ngineering Works,
Belfast, Ireland, merchant, have invented
certain new and useful Improvements in

- Centrifugal Fans and Pumps, of which the

15

20

following is a specifieation.

- My improvements relate to the blades or

Bpecification of Letters Patent.

Patented June 15, 1215,

Application filed December 18,1807, Sevial Ho. 404,353,

mentionéd patent. The invention is apph-

cable to any of ths types of blade illustrated

in such patent which are flat, curved op bent
In cross section. Tt is also applicabls .to
those blades which are parallel sided or ta-
pered. either in their original flatiened or
blank form or in their completéd form. The

‘blades are preferably twisted or extended in

vanes of centrifugal fans or pumps (here- = helical or curved 1ine, so that the disk end

inafter called fans) wherein the fluid op-
erated on enters axially and centrally and is
discharged circumferentially, and said im-
provements are more particularly applicable
to fans of the type described and shown in
the specification of my prior Wnited States
Patent No. 662,395, dated 27th, November,
1500. :

T bave found in practice that in centrif-
ugal fans and particularly in those of the
multi-bladed type there is a tendency to set

. up a centripetal movement of the air at that
" end of the fan intc which the fluid enters
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(hereinafter called the intake end of the
fan). This tendency is particularly no-
ticeable when the blades are given the best

- shape to produce the maximum centrifugal

effect, namely, when the outer edges are in-
clined forwardly im the direction of rota-
tion.. At the intake ends of the blade this
forward ihelination is apt to inerease the
centripetal action by eutting into the stream
of fluid and wedging it inward. I have

. found that, if the disk end of the blade (or

“that end of the blade which is opposite the
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- tent than the intake end of the blade.
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intake end) has its outer edge extended in
the direction of rotation in advance of the
sume edge at the intake end, this tendency is
to a considerable extent counteracted. The
best results are obtained, however, when the
disk end of the blade is inclined forwardly
in the direction of rotation to a greater (Ie;{-

y
preference the intake end of the blade has
its outer edge inclined even to a certain ex-
tent rearwardly in a direction opposite the
direction of rotation, so that a distinct ont:
wardly wedging action takes place at the in-
tuke end of the fan, entirely counteracting
the tendency to centripetal flow at the end

of the fan where this tendency exists; while |
the remaining parts of the blades are sluped

to carry the air with them and discharge it
centrifugally as set forth in the previously

of the blade extends forwardly in the direc-

1)
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tion of rotation, while preferably the intaks

end extends rearwardly, that is to say, with
s Inner edge leading its outer edge.

" Reference to the following drawings will

more fully explain the nature of my inven-
tion, and how same is carried into effect.
Figure 1 is a perspective view of the im-
proved fan wheel. Fig. 2 is a similar view
to Fig. 1 having the blades formed in two
parts in alinement. Wig. 8 is a part eleva-
tion of the improved fan wheel shown in
Fig. 1 looking into the intake end showing
some of the blades in section and others in
end elevation. Fig. 4 is a part view of Fig.
1 in section. Fig. 5 is a plan view of one
of the blades shown in Fig. 1. Fig. 6is a
part -sectional elevation of the improved
fan wheel shown in Fig. 2. TFig. 7 is a
part séctional view of Fig. 2. Fig. 8is a
plin of a blank form showing a parallel
sided biade. Fig. 9 is a similar plan show-
ing & tapered blade. Fig. 16 is a plan view
of.a single-blade composed: of several sec:
tions mounted upon suitable rings. Fig.’11
is a section of a bent or angular blade taken
close to the intake end, and showing the disk
end extended forwardly in the direction of
rotation. Fig. 12 is a similar view of a
warped blade made of flat plate showing the
disk end extended forwardly, and the in-
take end extended reavwardiy. B
That part of the blades which is farthest
from the ihtake will.be referred to as the

-“disk end” being usually attached to «
disk as shown; that end of the blades which

is nearest the intake end of the fan will be
referred to a3 the “intake end ™.
Referring to Figs. 1, 3, 4 and 5, the blades
here shown are of considerable akxial length
and small radial depth, and inclose a cen-
tral cylindrical intake chamber. The line

of the outer, and that of the inner edges of:
the blades o instead of being substantially
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parallel to one another, and to the axis of

_the fan as in the prior patent referred to,
cross one another at about the center of their

length at o, (Figs. 4 and 5), in opposite
directions, through a plane at right angles
to the axis so that thé body of the blade
betwoen thé. two extreme ends thereof 1is

*twisted to this estent like anArchimedean
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‘gorew. D is the part of the blade which is”

ot the disk end, and farthest away from the
intake end of the fan and ¢ the part nearvest
the intuke end. d is the outer edge or tip
of the blade at the part & while ¢ is the
outer edge of the blade at the part ¢. d’
and ¢ are respectively the inner edges of the
respective ends of the blades. The blades
are o set that the part d of the outer edge
is farther forward in the direction of rota-
tion than the corresponding part ¢ at the
intake end, and the inner edge at d’ is be-
hind the corresponding edge at ¢’

In Fig. 8 at 1 is shown the section of the

Dlades at or near the disk enils’ and at 2
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is shown_ the scction of the b ades at the
intake end- at 4 is shown an end view of the
blades looking from the intake end with the
connecting ving (B) broken away. This
said ring is employed to conxect the intake
ends of the blades together. Other forms
of this ring may be employed as described in
the said prior patent. -

Referring to Figs. 2, 6 and 7, which illus-
trate another modification of the blades, 7

is ot annular disk dividing the blades into,

two sections a and &, o® being the section
which is at the disk end and farthest away
from the intake end of the fan. The outer
and inner edges d ¢ and d’ ¢’ of the blades

& and a° respectively are approximately

parallel but so set in relation to each other
that the outer edges d of the sections «® at
the disk end project n advance of the inner
edges 4’ in the direction of rotation, while

-~ the inner edges ¢’ on the other section at the
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L outer edge ¢
" wheel with two sections

B0

B
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intake end of the blades is in advance of the
These figures show a fan

lengths, but they may be of unequal lengths

6r more than two sections may be employed;

all the sections may be in alinement, and the
outer edge of each section may be set for-
ward relatively to the preceding one in siep-
like formation, progressively advancing
from the eye end toward the disk end thus

giying the screw effect previously de-

sopibed; an annular disk such as f will

prieferably be fitted between each pair of sec-
tigns, and the ends of the blade sections at-
tached thereto, but it will be obvious that
the several sections in alinement-may, it
required, be fastencd the one to the other.
Sucli a construction is shown in Fig. 10. In
this construction the blade is formed -in
three sections, one of which d*° is next to

the disk end of, the fan and is tilted for-

“but my invention is also

of blades of equal

1,148,865

wardly in the direction of rotation. - The
second @' approximates one of the radii
of the fan, and a third section d** is tilted
rearwardly. The disks f** f* and f# serve
to support the ends of the various sectlons.

The cross section of the blades in the
above described Figs. 1,3,4 and 5, is curved,
applicable to blades
which are so angled in cross section as to
form a shallow trough, aun example being
shown in Fig. 11, or to blades which in cross
section are approximately flat or radial (see
Fig. 12), or-as shown by the cross sections
of blades in Fig. 6, that part of the com-
bined blade a* farthest from the intake
end may be curved m cross -section while
the part of the blade nearest the intake end
may be flat or warped from a flat plate.

The above description refers to fans in
which the fluid operated on enters on one
side only, but said description also applies
to fans wherein it enters at both or opposite
ends of the fan wheel, and which construc-
tion is known as “ double intake ”, by merely
considering each double intake fan as con-
sisting of two separate single intake fans
so connected together that their intake ends
point oppositely, with the blades suitably
adjusted for cloclwise rotation in the one,
and for anti-clockwise rotation in the other.

“YWhat I claim and desive to secure by Let-
ters Patent is:— : .

1. A centrifugal fan wheel of the multi-
blade drum type, comprising twisted blades
the outer edges of which extend forwardly
in a helical curve from the inlet end to the
opposite end. , ‘

9. A centrifugal fan wheel of the multi-
plade drum type, comprising blades ‘which
at the disk end have their outer edges in
advance of their inner edges, and twisted
so that in approaching the inlet end such
advance progressively diminishes.

3. A centrifugal fan wheel of the multi-
blade drum type, comprising blades cuvrved
in cross section with their concave sides in
advance, and their outer edges leading. at
the disk end, and twisted to progressively
diminish such lead toward the mntake end.

4. A centrifugal fan wheel of the multi-
blade drum type, comprising twisted blades
the outer portions of which at the intake end
are approximately radial, and at the disk .

end approximately tangential and. project

forwardly.

5. A centrifugal fan wheel of the multi-
blade drum ‘type, comprising twisted blades
curved in cross-section: the outer portions
of which at the intake end are approxi-
mately radial, and at the disk end are ap-
proximately tangential and project for-

wardly. :

6: A centrifugal fan wheel of the muli-
blade. drum type, comprising twisted blades
curved in cross-section, their intake ends
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having their inner edgés in advance, and
their disk ends having their outer edges in
advance.

7. A centrifugal fan wheel of the multi-
blade drum type, comprising twisted blades
curved in cross-section, their intake ends
having their inner edges in advance and
their outer portions approximately radial,
and their disk ends having their outer edges
in advance. . v

8. A centrifugal fan or pump wherein the
finid is drawn in axially and discharged cir-
cumferentially, comprising o fan 'shaft, a
disk mounted thereon, and blades extending
substantially parallel with the axis 80 as to
form a drum-like structure inclosing a cen-
tral intake chamber, said blades huving their
outer edges toward the disk end advanced
beyond that portion of the outer edge which
is nearest the intake end.

9. A centrifugal fan or pump wherein the
fluid is drawn in axially and discharged cir-
cumferentially, comprising a fan shaft, a
disk mounted thereon, and blades extending
snbstantiaily parallel with the axis 80 as to
form a drum-like structure Inclosing a cen-
tral intake chamber, the outer edges of said
blades being inclined forwardly progres-
sively from the intake toward the disk end.

10. A cenirifugal fan or pump wherein
the fluid is drawn in axially and discharged
circumferentially, comprising a fan shaft,
a disk mounted thereon, and blades extend.
ing substantially parallel with the axis so as
to form a drum-like structure inclosing a

central intake chamber, the outer edges of

said . blades being inclined forwardly pro--

gressively from the intake toward the disk
end, and said blades twisted so that their
inner edges ave inclined at a different angle.

11. A “centrifugal fan or pump wherein
the fluid is drawn in axially and discharged
circumferentially, comprising s fan shaft,
a disk mounged thereon, and blades extend.
ing substantially parallel with the axis so
s to form a drum-like structure inclosing
a central intalke chamber, the outer and
inner edges of the blades being inclined rela-

&

tively ¢o the axis from one end to the ofher
at opposite angles.

12 A centrifugal fan op pump wherein
the fluid is drawn in axially and discharged
circumferentially, comprising a fan shaft,
a disk mounted thereon, and blades extend.
ing substantially parallel with the axis go
as to form a drum-like
a - central intake cham er, the cufer and
inner edges of the blades being inelined relg-
tively to the axis from one end of the blade
to the other at opposite angles, the opposite
inclinations meeting
of the blade.

13. & centrifugal fan or pump whersin
the fiuid is drawn in axially and discharged
circumferentiaily, comprising & fan shaft,
a disk mounted thereon, and blades extend.
ing substantially parallel with the axis so
as to form a drum-like structure inclosing
a central intake chamber, and said biades
being of helical formation. A

14 A centrifugal fan op pump compris-
ing a series of elongated biades arranged in
dram form to form a central intake cham-
ber, and adapted to draw in the fluid axially
and discharge it eircumferentially, such
blades having their disk ends inclined in
the direction of votation to greater extent
than their intake ends.

15. In a centrifugal fan or pump com-
prising a rotary member having numerous
elongated blades arranged lengthwise in ap-
proximately axial divection and in substan-
tially drum formn so as to inclose within
them a relatively large intake chamber, said
blades having their outer edges at the disk
end extended in the directiorn of rotation in

structure inclosing .

i

and crossing midway
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advance of the same édges at the intake end -

of the biades. , o
In witness whereof, I have hereunto
signed my name in the presence of two
subscribing witnesses. .
SAMUEL CLBLAND DAVIDSON.

Witnesses: .
Witniam Aveustos Bex LY,
Wrertas Warsow.
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