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To all whom it may concern:
Be it known' that I, Nicmoras W. Axi-

MOTF, g stbject of the Czar of Russia, resid-

ing at Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improve-
ments in Centrifugal Fans or Pumps, of
which the following is a specification.

My invention relates to centrifugal fans
or pumps and in such connection it relates
more particularly to the construction and
arrangement of the blades of the rotors of
such devices.

The object of my invention is to provide

a rotating element for fans and pumps of
the centrifugal type in which the utmost
efficiency will be obtained, consistent with
simplicity of construction.

Heéretofore two important types of fans
or blowers with. concaved blades have been
developed in one of which the longitudinal
extension of the blades is paralle]l to the
shaft or axis of rotation of the rotor ele-
ment, resulting in a “squirrel cage” arrange-
ment of cylindrical conformation. In the
other type referred to the general longitu-
dinal extension of the blades is parallel to

planes radiating from the axis of rotation .

but the blades in this instance were inclined
throughout their length, resulting in an ar-
rangement of frustoconical conformation.
In these two main types certain deficiencies
ooccur which are readily understood. In the

- cylindrical form it is evident that the blades
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will not act uniformly throughout: their
length on the impelled fluid on account of
the differences in direction of said fluid as
it is presented to the blades and is taken up
and impelled thereby. This deficiency: is
well known to those skilled in the art. In

_the other or conical type of rotor the defect
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consists in the fact that the blades will pre-
sent the same angle of incidence to the ra-
dius throughout their entire length which
results in a loss of efficiency, as it is well
known that to secure the greatest efficiency,
the angle of incidence must vary as the
radius changes. Of course it will be under-
stood that if the blades were twisted or
otherwise of complex shape the aforesaid
defects might be overcome but this would
result in a needless complexity of the struc-

‘ture. '

In the device of my present invention I

seek to overcome the defects as before stated
by constructing a rotor with non-twisted
concaved blades of substantially uniform
cross section throughout their length, but
which are arranged at an angle both to the
axis of rotation of the rotor and to the
planes radiating from said axis. This con-
struction results in a rotor having a sur-
face developed by the rotating blades which
is neither cylindrical nor conical but on the
othier hand is a one napped hyperboloid of
revolution which it is believed is a con-
figuration which will present the best con-
dition for the impelled fluid- as the same
enters the interstices between the blades.
The nature and characteristic features of

my invention will be more readily under--

stood from the following description taken
In connection with the accompanying draw-
ings forming part hereof, in Which— -

Figure 1 1s a side elevation of a rotor of’

a centrifugal fan or pump embodying the
main feattres of my present invention;
Fig. 2 is an end elevation thereof; Fig. 8 is
a plane section taken on the line 3—3 of
Fig.'1 and Fig. 4 is a plane section taken
on. the line 4—4 of Fig. 1. .

Referring to the drawings, 5 is the shaft
on which the rotor is mounted; 6 is a disk
which forms a closure at one end of said
rotor, and 7 is a ring at the other or intake
end of the rotor. : .

8 are the impelling blades of curvilinear
cross: section, as clearly shown .in Figs. 2
to 4. 'The blades are preferably of a uni-

form cross section and untwisted through-

out their length and are secured at one end
to the disk 6 and at the other end to the
ring 7. The blades extend from disk 6 to
ring 7 in a direction at an angle to the axis
of the shaft 5 as well as at an angle to the
planes radiating from said axis as clearly
shown in Fig. 1 of the drawings. By the
construction as™ aforesaid the inmer and
outer edges of the blades 8 will each de-
velop in their rotation a surface which will
be a true hyperboloid of revolution due to
the well known mathematical property of
the development of such a surface by the ro-
tation of a straight line about an axis with
which said line 1s not parallel and which it
does not intersect. This arrangement re-
sults in several advantages, it being evident
that the impelled fluid must enter the cen-
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tral chamber inclosed by the blades 8 in an
initial direction parallel to the axis of ro-
tation and that as the direction of the fluid
is changed as the same is taken up by the
blades the proper angle of the edges said
blades  considered longitudinally will- be

“presented to the impelled fluid at all points

along the length of said blades. Further-
more as clearly shown in Figs. 3 and 4 of
the drawings, the angle of incidence of the
inner part of each of the blades with respect .
to the radius will be varied throughout the
length of the blades and thereby will be se-
cured a greater degree of efficiency than
would otherwise be the case, this result be-
ing obtained without complexity of the

" shape of the individual blades.
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While the device as shown only encom-
passes a small frustum of a hyperboloid of
revolution on one side of the transverse axis
only of the hyperbola from which the hyper-
boloid of revolution is generated, it will of
course be understood that any desired frus-
tum of the hyperboloid may be obtained by
variations in the length of blades as well
as through variations in the angle of the

generatrix formed by the edges of said -

blades. : : i
-Having thus described the nature and
characteristic features of my invention what
I claim as new and desire to secure by Let-
ters Patent is:— : oo '
1. A rotor for a centrifugal fan or pump
comprising a series of elongated blades ar-
ranged in form of a conoidal drum to form
a central intake chamber, and adapted to
draw in the fluid axially and discharge it
circumferentially, and having a disk at the
smaller end -of the drum, such blades having

their disk ends inclined in the direction of:

rotation to a greater extent than their intake

“ends. :

2. A rotor for-centrifugal fans or pumps
comprising: a series of elongated blades ar-
ranged in drum form to form a central in-

take chamber, and adapted to draw in the..

fluid axially and discharge it circumferen-
tially, and each of said blades being ar-
ranged with its longitudinal extension in-
clined to all planes radiating from the axis
of rotation and having its disk end inclined
in the direction of rotation to a greater ex-
tent than its intake end. :

8. A rotor for centrifugal fans or pumps
comprising a disk forming a closure at one
end, a ring at the other or intake end, and a
series of elongated blades concaved in trans-

verse section and each extending from said

disk to said ring in a direction inclined to all
planes radiating from the axis of rotation, .
and the disk ends of said blades being in-
clined in the ‘direction of rotation to a
greater extent than their intake ends.

4. A rotor for centrifugal fans or pumps
comprising a disk forming a closure at one
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end, a ring at the other or intake end, and a
series of elongated blades concaved in trans-
verse section and each extending from said
disk to said ring in a direction inclined to
all planes radiating from the axis of rota-

tion, said blades being of substantially uni-
. form cross-section and untwisted throughout

their length whereby the disk ends of said
blades will be inclined in the direction of ro-
tation to a greater extent than their intake
ends. ' ' :

5. A rotor for centrifugal fans or pumps
comprising a series of elongated blades ar-

-ranged in drum form to form a central

chamber, and adapted to draw in the fluid
axially and discharge it circumferentially,
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such blades having their disk ends inclined

in the direction of rotation to a greater ex-
tent than their intake ends and having
straight inner and outer marginal edges ex-
tending in a direction inclined to all planes
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radiating from the axis of rotation to there- -

by lie in surfaces which are hyperboloids of
revolution. L :

6. A rotor for a centrifugal fan or pump
comprising a series of elongated blades ar-
ranged in form of a conoidal drum to form
a central intake chamber, and adapted to
draw in the fluid axially and discharge it
circumferentially, the blades being curved
with their concave faces in advance, and the

blades inclined to planes coinciding with the-

axis of rotation, whereby one end of each
blade is in advance of the other.

7. A rotor for a centrifugal fan or pump
comprising a series of elongated blades ar-
ranged in form of a conoidal drum to form
a central intake chamber, and adapted to
draw in the fluid axially and discharge it
circumferentially, the blades being curved
with their concave faces in advanee, and the
blades inclined to planes coinciding with the
axis of rotation, with the blades at the larger
end of the drum in advance of those at the
smaller end. '

8. A rotor for a centrifugal fan or pump

comprising a series of elongated curved
blades arranged in form of a conoidal drum
to form a central intake chamber, and adapt-
ed to draw in the fluid axially and discharge
it circumferentially, the blades being in-
clined to planes coinciding with the axis of
rotation, and being arranged in transverse

section with respect to radii from the axis of -

rotation, so that each blade presents from
the smaller to the larger end of the drum a
continually changing angle to a radius inter-
secting it. o v

9. A rotor for a centrifugal fan or pump
comprising a series of elongated blades ar-
ranged in form of a conoidal drum to form a
central intake chamber, and adapted to draw

in the fluid axially and discharge it circum--
ferentially, the blades being inclined to

planes comnciding with the axis of rotation,
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and being arvanged in transverse section
with respect to radii from the axis of rota-
tion, so that each blade has its tip portion at
the smaller end of the druminclined for-
wardly of a radius intersecting it and in-
clined thence backwardly toward the larger
end of the drum. _

10. A rotor for a centrifugal fan or pump
comprising a series of elongated blades ar-
ranged in form of a conoidal drum to form a
central intake chamber, and adapted to draw
in the fluid axially and discharge it circum-

ferentially, the blades being inclined to
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planes coinciding with the axis of rotation,

and in transverse section shaped to afford
the more effective centrifugal action at the
smaller end of the drum and the less affec-
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tive centrifugal action at the largéer end of -

the drum. . :
In testimony whereof I have. hereunto
signed my name in the presence of two wit-

nesses. _
NICHOLAS W. AKIMOFZE.
‘Witnesses:
Errzasers J. BLueMer,
WirLiam S. ATcHISON,
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