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 CENTRIFUGAL FAN AND PUMP-WHEEL.

No. 867,874.

~ Specification of Letters Patent. -

Patented Oct, 8, 1907.

« - Application filed July 11,1908, Serial No. 326,305,

To all whom it may concern.: -
Be it known that I, GEORGE MARIE CAPELL, a sub-

Ject of the King of Great Britain, residing at Passenham

Rectory, near St}ony*Stratford, in the county of Buck-
ingham, England, have invented new and useful Im-

provements in Centrifugal Fans and Pump-Wheels, of
- which the following ia & specification. =~ = - |
This invention relates to improvements in the con-

struction of centrifugal fans and pump wheels, the chief
underlying principle of which consists in so construct-

degree, a tendency to the production of cavitation or

regative pressure at the back of the portions of the vanes

~which are situated nearest to the center of revolution,

thereby creating a tendency for the fluid to be urged

- from the inlet passage into the zone of direct action
- which is swept through by the vanes. Such means of
~ promoting the flow of the fluid to and throughthe wheel,
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will operate inadditiontoa subsequently created urging
force due to centrifugal action. By such means the out-

put of the fan or pump wheel will be considerably in- |

creased and the flow through the wheel being largely as-

sisted by an action which is independent of that due to

the centrifugal whirl there will be a less expenditure of
the head derived from the latter action in dragging the
fluid through the supply passage and accordingly it will
be delivered with an enhanced gage pressure.

To obtain a positive benefit from the action above de.-
scribed, it will be necessary to avoid the counter-vail-
ing action which would be due t5 the creation of cavita-
tion or negative pressure at the back of the outward ly-

ing portions of the vanes. The means which I adopt

to promote cavitation behind the inner portions of the
vanes and preclude its creation at the back of the oliter
portions, consists in arranging the vanes in a series of
steps in which each vane of the series is situated at a
greater radial distance from the center of rotation than
the vane which next precedes it, this means being sup-
plemented by the employment of & tail blade or tail
blades situated at the back of the terminal vane of the

series or at the back of that vane and other vanes of the.

series,

An example of a tail blade adapted to effect more or
less efficiently the above described purpose will be
found in thespecification of my-prior patent No. 617 520 .
but I prefer a modification in the construction and ar-
- Tangement of the tail blade as shown on the accompany-

- Ing drawings and as will presently be described.

" of a series, a acoop-shap'ed cextension which pr(ije:gtis-. |
la,ﬁ“e;'a;lly into the air inlet passage. In general a plu-
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~An additiona,lltendency to the creation of a negative
pressure at the back of the inner portions of the vanes
will be derived by adding, to one or more of the vanes

rality of serjes of stepped vanes will be requisite in
which, succeeding the terminal vane of one series which

1s at the greatest distance from the center of rotation,

there is a leading vane of the following series which is
situated at the least distance from the center. Tor

| structural reasons, as apart from considerations relating -

to.fluid action, it will often be advisable to employ

some vanes which have a greater length than that which

REISSUED
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would be compatible with the foregoing description.of

-vane construction.. To harmonize this condition which

18 imposed by 'consideratiﬁns'reltating to the provision
of adequate strength, rigidity and durability in the

| Most economical manner with those which efficient
ing and arranging the vanes as to induce, to a maximum

65

fluid action demand, I interpose, b'et'nw;reel_:Lr each two -

gerles of stepped and relatively short vanes, a length- -

ened vane which extends to the outer periphery of the

wheels and supplants the terminal vane of the series of
stepped vanes and which also, preferably but not nec-
essartly, extends inwards to the minimum advanta-

70

geous distance of any vane from the center of rotation

and virtually supplants also the leading vane of the
succeeding series of stepped vanes. | -
_Various alternatives of vane curvature and arrange-
ment may be adopted, as for example—The vanes
which extend to the outer periphery of the wheel may

be radial at the extremity, or they may be inclined for-

ward a little, or they may be inclined backward, and
the tail blade may be straight or curved in any degree.
In respect to this the choice will depend on the relative

importance of the requirements of large output, maxi-

mum efficiency and high or low gage pressure.
On the accompanying drawings I have shown four
representative examples of construction.
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In these drawings:—Figure 1 is a- half transveré_e sec-

tion of a wheel in which, in the left-hand quadrant, is

shown ‘a form of construction in which stepped vanes
only are employed and, in the right-hand quadrant,
an alternative form of construction in which a l-ength_-'-
ened vane is interposed between each two consecutive
series of stepped vanes. Fig. 2isa plan corresponding
to-Fig. 1. In -these figures the furthest extending

portions of the vanes are inclined somewhat in the for--
-ward direction. Fig. 3 shows a modified form of

curvature of the vanes in which the furthest portions
are inclined backwards, those in the left-hand quadrant

otherwise corresponding to the left-hand quadrant of

Fig: 1 and in the right-hand quadrant interposed
lengthened vanes are shown of different shape but

.otherwise as in the right-hand quadrant of Fig. 1.

In these figures a b ¢ and d are four vanes forming

{ serles of stepped vanes as described above, a being

situated at the least radial distance from the center of

revolution and d at the maximum distance, the outer

edge of this latter'being situated at the
the wheel.

periphery of
The vanes.of the succceding series are

‘denoted a! b' ¢! and ¢ respectively. On account of the
‘remoteness of the inner portion of a! from the corre-
-sponding portion of a the negative pressure tended to
- be created at the back of the latter, by virtue of its
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back of the inner portion of b there also will be a similar
tendency but less intense, because there 1s portion
of a which follows more closely, and the same is true
of the inner portion of ¢. To the back of the outer
portion of ¢ a portion of b will be relatively ¢losc and
prevent any tendency to the creation of a negative
pressure and the same thing is true, to the same degree,
in respect to the outer portions of b and » but, inasmuch
as d' is remote from the back of d, there would be a
strong tendency to the creation of a negative pressure
at the back of d were it not for the action of the tail
blade ¢. This blade is detached from d, is differently
inclined and has a relatively small width of space
hetween its inner edge and the back of the vane d
through. which space will pour a stream of fluid sufli-

cient to aid in counteracting the tendency to cavitation -
at this portion of the wheel and leave the urging effect -

on the flow of the fluid due to cavitation in the inner
portion of the vane zone undiminished by an opposing
influence. . Accordingly there will be a full bore dis-
chazee of fluid from between the vanes, and- the flow

‘through the wheel being -largély due to the cavitation

action, there will be little or no subtraction from the
centrifugal head for this purpose. Thusa wheel, made
as above described; will not only deliver a maximum
volume of fiuid but that fluid will be delivered withea
maximum gage pressure also. - -

The vane ¢ is provided with ahlaferally é}‘itending,

scoop portion f which will have the effect of augmenting

the tendency to cause cavitation behind the inner

portion of «.

'On the right hand portions of Figs. 1 and 2 are shown |

vanes ¢ and g' of extended length which are iterposed
between consecutive series of stepped vanes h ¢ and

p141 Tn this case ¢ and g™ may be regarded each as.

supplanting two stepped vanes, namely the ldst of
one seriés and the first of the next. This form of con-
struction tends to impart increased strength, the prin-

ciple of operation being as before. . At the back of the :

outward lying portions of g and g' tail-blades j and it
are fitted like e and ¢ before mentioned.
In Fig. 3 the vanes are curved backwards. at their

otutward extremities, otherwise they are constructed

and arranged like those previously described and they
are correspondingly lettered. In-this figure the tail-
blades e ¢! and j 4 are made to conform to the shape
of d and ¢g. The tail-blade may be joined at 1ts inner
edge to the vane which precedes it, or close thereto,
or it may have its inner edge separated from the back
of the preceding vane by an interval wide enough to

allow its action to be supplemented by a current of air

passing -through such interval from the inlet to the

- periphery of the wheel.

The drawing shows a form of wheel which has a single

‘inlet orifice, but it will be obvious that the arrangement

. is equally applicable to o double inlet construction
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and in this latter the central diaphragm may extend
to the outer periphery of the wheel or stop short thereof.

The drawing shows wheels adapted for operating
on air. If water or other fluid is required to be circu-
lated or pumped, the design will require some modifi-
cations of detail, it such detail forms no portion of the
present invention. |

867,874

sien and construction of my improved centrifugal fan
and pump wheels may be resorted to without departing
from the spirit of the invention or sacrificing any of its
advantages, and the different improvements may of
course, be employed separate from ecach other, such,
for example, as the employment of the main vanes
extending inwardly from the periphery together with
the tail-blades located back of them, as deseribed,
without intermediate vanes, or the employment of the
main vanes extending inwardly from the periphery
together with the tail-blades located back of them,
and one or more intermediate vanes extending from
the periphery, or from some point hetween the periph-
ery and the inlet circle, to or into the inlet cirele,

which intermediate vanes may or may not be provided

with tail-blades located back of them as deseniboed.

What I claim as my invention and desire to secure by
Letters Patent 15—

1. A centrifugal wheel for circulating fluids, having a
series of vanes extending inwardly {from the periphoery
and blades back of the vaies, each such blade extending
inwardly toward its vané and at ‘a greater angle from the
radius than such vane, said wheel having an opening at

or mear the inner end of the blade leading into the space

between the blade and vane.

2. A centrifugal wheel for circulating fluids, having a
series of vanes extending inwardly ‘from the periphery,
and Llades back of the vanes, each such blade extending
inwardly- toward its vane and at a greater angle from the
radius than such vane to a point between the inlet and
the periphery, said wheel having an opening at.or near the
inner end of the blade leading into the space between the
vane and blade,

- 3. A centrifugal wheel for circulating fluids, having a
series of vanes extending inwardly from the periphery,
and blades back of the vanes, each such blade extending
inwardly toward its vane and at a greater angle from the
radius than such vane, said wheel baving an opening at
the inner end of said blade communicating with the space
between the vane and blade.

4. A centrifugal wheel for clrculating fiuids, having a

series of vanes extending inmwardly from the periphery,

and blades back of the vanes, each blade extending froni
the periphery inwardl_g toward its vane ang at a greater
angle from 'the radius than sucli vane to a point between

Jthe inlet and the periphery, said 'wheel having an opening

at the inner end of said blade communicating with the

‘space formed between the vane and the blade.

5. A centrifugal wheel for circulating fluids,. having a
tail-blade fitted at the back of a vane, which blade di-

verges from the vane as reckoned from the inner to the
outer edge, a space interval beim provided between the

inner edge of the blade and the adjacent portion of the
surface of the vane. |

6.- A centrifugal wheel for circulating fluids, comprising
a series of vanes so radially stepped relatively to one an-
other that the second and each of the {ollowing vanes of
the series is situated at a greater radial distance from the
center of rotation than the vane which next precedes it.

7. A centrifugal wheel for circulating fluids, comprising
a series of vanes so radially stepped relatively to one an-
other that the second and each of the following vanes of
the series ig situated at a greater radial distance from the
center of rotation than the vane which next precedes i,
and a tail blade fitted at the back of the most outwardly
extending portion of the terminal vane of the series.

8. A centrifugal wheel for circulating fuids, comprising
a series of vanes so radially stepped relatively to one an-
other that the second and each of the following vanes of
the geries is situated at a greater radial distance from the
center of rotation than the vane which next precedes it,
and a tail Dlade fitted at the back of the most outwardly
extending portion of the terminal vane of the series which

i S | . - tail-blade is, at its outer edge, inclined backward rela-
.65 - Various other modifications and changes In the de- |

tively to the wheel periphery more than the immediately
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precedmg vane and at its inner edge is eeparated from
the back of the plecedmg vane.

9. A centrifugal wheel for elreulatmg ﬂulde comprising

a plurality of series of vanes so radially stepped relatively

to one another that the second and each of the fotlowing
vanes of the series is situated at a greater radial dis-

fance from the cente1 of. rotation than the vane which

next precedes it and, interposed between each series, a

vane whose outer portion is substituted for the terminal

vane of the preceding series and inner portion for the
leading vane of the succeeding series,

- 10. A centrifugal wheel for circulating fluids, comprising
a plurality of series ef vanes so -radially stepped rela-
tively to one another thet the second and each of the

following vanes of the series is situated at a greater.

radial distance from the center of rotation than the vane
which next precedes it and, interposed between each series,
2 vane whose outer portion is substituted for the terminal
vane of the preceding series and inner pe1tlon for the
leading -vane of the succeeding series, and a tail-blade
fitted at the back of the eutwald por tion ef each of the
most radially extended vanes.

11. A centrifugal wheel for circulating ﬂulde comprising

a series of vanes so radially stepped relatively to one an-
other that the second and each of the following vanes of
the series is situated at g greater radial distance from the
center of rotation than the vane wlich next precedes it,
the portion of a vane which lies within the air inlet cirele

having a scoop-shaped addition which extends later ally'

from the wheel.

12, A centrifugal wheel fm circulating fluids, eempmemh -

~ a plurality of series of vanes so radially stepped rela-

85/

tively to one another that the second and each of the fol-

lowing vanes of the series is situated at a greater radial

dletanee frem the center of rotation than the vane which

=

next precedes it and, mterpeeed between each eeﬂee, a
vane whose outer portion is substituted fer the terminal

vane of the preceding series and inner portion for the

leading vane of the succeeding series, and a tail-blade fitted
at the Dack of the outward portion of each of the most
radially extended vanes, the inward portion of each of the
innermost extending vanes having a scoop-shaped addltlen

‘which extends laterally from the wheel.

13. A centrifugal wheel for circulating ﬂuide having a

series of vanes extending Inwardly from the periphery,

and blades back of said vanes, each such blade extending
inwardly toward its vane and at a greater angle from the
radius than such vane and terminating short of the inner

end .of the vane and leaving an. opening 'between the

14. A centrifugal wheel for circulating ﬂulde, having a

inner end of the blade and the vane.

40
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seriés of vanes extending inwardly from the periphery

and concave in the direetion of rotation, and blades back
of the vanes, each such blade extending inwardly toward
its vane and at a greater angle from the radius than such

vane and terminating short of the inner end of the vane

and leaving an opening between the inner end of the blade

and the vane. - - |
15. A eentrifugal wheel for eilculating fluids, heving a
series of main vanes extending inwardly from the periph-
ery, and one or more vanes located between eaid main
vanes and extending from the inlet opening toward the

periphery but terminating short thereof.
In testimony whereof I have signed my name to this
speeiﬁeatien in the -presence of two eubeeribing witnesses.

GEORGE MARIE .CAPELL.

Witnesses : | :
- IFREDERICE WM. LANBE,
H. D. JAMESON. -
| ; _
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