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RADIAL-FLOW PUMP.
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My 1nven’mon relates to pumps of the ra-
dial-flow, propeller type and has for its ob-
ject to prowde apparatus of the character
deswnated which shall be capable of pump-
ing “with large . capacity and agamst low
heads.

More particularly my invention 1e1ates to
a pump intended for pumping air or other
light fluids and.comprises a runner and a

casing so designed as to operate with a high

dedree of efliciency, the pitching of the
bladeb and ‘the ratio of the projected areas
thereof to the total circumferential area be-
ing effective for the achlevement or this de-
sirable result.

In my co-pending apphcatlon Serial No.
371,648, filed April 6, 1920 and assigned to
the IVestmorhouse Electric & Manufactur-
ng Companv I dlsclose a new form of pro-
peller to be-used in connection with a pro-
peller pump. The underlying and funda-
mental ideas of importance in that case are
the choice of such a number of blades that
a desirable and eflicient ratio of projected
blade area to total area may be had and the
determination of an efficient pitching for
the blades. It was ascertained by experi-
ment that the ratio of the pro]ected blade
area to the total area should be in the neigh-
borhood of 60%, and, after this determina-
tion, a pitch giving the maxunum capacity
was chosen. The plesent case is based on
the same broad principles but differs in
structural details. In accordance with my
radial-flow type in ‘which the impeller blades
present invention, I provide a pump of the
are arranged cir cnnnelentnlly of a runner
and in which the sum of the projected
blade arcs on a circle of reference is -ap-
proximately 60% thereof, or the sum of the
angles subtended by the blades in the 360°
of the runner is slightly over 200°. = Also, in
my present invention, each blade has a pro-
gressively increasing pitch from the inner
or inlet edge to the outer or discharge edge.

\ppal atus embodvmg features of my in-
vention is illustrated in the accompanying
drawings forming a part of this applica-
tion in Whlch—~

Fig. 1 is a sectional view of a pump show-
ing the interior of the casing and the run-
ner;

F’w 2 is a perspective view of the run-
ner; and
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Fig. 3 is a diagrammatic view showing
the relamve arr angement of blading. '

‘In the drawings, I show a pump casing
10 of the conventlonal type. A runner 11
1is mounted on a shaft 12 and the latter is
journaled in the casing 10.” The casing is
provided with an inlet Tember 14 and Wlth
a discharge member 15 for the air or' other
fluid to be _pumped. Upon reference to the
sectional view, (Fig. 1), it will be seen that
the runner 11 comprises a body or support
member 19 to which are secured blades 21.
The member 19 is provided with a rein-
forced or enlarged central portion 20. with
a conmdal or curved surface facing the
incoming air to provide a stream- hne di-
recting . quliace therefor. In this paltlcu—
lar example, T have shown four blades, equi-
distantly spaced cucumferentlally of ‘the
runner; however, it is obvious that the num-
ber of blades is immaterial so long as the
essential principles of my invention are pre-
served. The sum of the angle subtended by
the blades from the center of the runner
is preferably approximately 216° or, in other
words, it is preferable that the sum of the
projected arcs upon a reference circle shall
be approximately 60% of the reference cir-
cle. A reinforeing ring 21 is secured to the
ends of the blades opposite the body portion
19.

As hereinbefore pointed out, the choice of
the number of blades is determined by the
number which gives the most efficient de-
gree of opération and by experiment I have
determined that the ratio of the projected
blade area to the total area should be 1n the
neighborhood of 60%. A slight deviation
either above or below this percentage would
not materially affect the efficiency in opera-
tion. However, so far as I am aware, no
one has heretofore approached the problem

of impeller pump design with the idea of

purposely reducing the number of blades and
then choosing a desirable pitch in order to
increase the efficiency and effectiveness of the
pump. Accordingly, T have shown my run-
ner provided with four equidistantly spaced
blades whose projected arcs on a reference
circle amount to approximately 60% there-
of; however, it will be obvious to those
skilled in the art that this ratio might be
changed without affecting the pr1n01ple of
the invention involved.
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Having selected a desirable ratio of blade
projected arcs on a circle of reference, I will
now set forth characteristics of the piteh
of cach blade. Tach blade 21 at its inner
edge is substantially tangent to a circle con-
tacting the inner edge of the blades or the
inner edges of the blades are substantially
normal to the radii of the runners. Kach
blade extends rearwardly and outwardly
with a progressively increasing degree of

pitch, the blades extending rearwardly from

the standpoint of the direction of rotation.
1t will be apparent that the inner edges of
the blades constitute escentially cutting
edges and that the air has velocity imparted
to 1t with a progressive degree of accelera-
tion due to the pitching of the blades. The
arrangement and design of blading, together
with the conoidal surface element. 20, co-
operate to translate and change the direc-
tion of the flaid with 2 minimum loss due to
eddies. :

My pump is especially designed to operate
at low heads and to cave for large quantities

25 of materials such, for instance, as air. . Air

or other fluid enters centrally of the cas-
ing and is discharged outwardly by the
blades, the pitching of the latter and the
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ratio
total ‘
as to cecure eflicient operation.

While I have shown my invention in but
one form; it will be obvious to thoze skilled
in the art that it is not so limited but is sus-
ceptible of various other changes and modi-
fications, without departing from the spirit
thereof, and I desive, therefore, that only
such limitations shall be placed thereupon
as are imposed by the prior art or as are
specifically set forth in the appended claim.

What I claim is:— ; ‘

In a radial-flow pump of thie character
described, a runner comprising a supporting
member and blades of progressively increas-

of the projected areas thereof to the

ing- pitch arranged circumferentially with -

reference to the supporting member, the sum
of the angles subtended by the blades from

‘the center of the runner being substantially

216°, the leading portion of said hlades be-
ing substantially tangential to the surface
generated by the leading edge of the blades
in their rotation. o

In testimony whereof, I have hereunto
subscribed my name this twenty-seventh day
of October, 1920. -

HENRY F. SCHMIDT.

circumferential avea being so chosen :
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