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To all whom it may concerr: o
Be it known that I, SAMUEL CLELAND DA-
VIDSON, of Sirocco Engineering Works, Bel-
fast, county Antrim, Ireland, have invented
certain new and useful Improvements in Cen-
trifugal Fans or Pumps, of which the follow-
ing is a specification. = | |
This invention has reference to the type of
centrifugal fans or pumps (hereinafter re-
ferred to as‘‘fans”) in which air, gases, va-
por, or liguid (such, for instance, as air or
water and which are hereinafter referred to

“as the ‘““fluid”) is drawn in axially and dis-
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charged circumferentially. .

My improvements relate to the form and
construction of the blades employed therein;
and one of the chief objects thereof is to in-
crease the operative efficiency of the fan,
more especially in regard to its capability to
either exhaust or propel the fluid dealt with
against resistances or back pressures in order
that a larger volume of the finid operated on

shall be drawn into the fan and discharged

therefrom and at higher pressure relatively

to the diameter of the fan and its speed of

revolution than in fans as hitherto construct-
ed, and a further object is to render the fan
capable of operating with equal efficiency
when rotated in either direction. |
* My invention is hereinafter described and
shown as applied to fans in which the open-
ing for admitting the fluid into the fan (here-
inafter called the ‘“eye”) is approximately of
equal diameter to that of the fan and in which
the blades employed are of counsiderably
greater axial length than radial depth and
mounted on the fan at right angles to its plane
of revolution, with the intermediate spaces or
ports for the passage of the fluid between the
blades of a not greater circumferential width
than twice the radial depth of the blades and
having the intake chamber or space, which is
inclosed within the inner edges of the blades,
substantially free from obstructions and of a,
diameter and axial measurement of, respec-
tively, at least four and three times the radial
width of the blades. o

In making fans of the construction above

' referred to I have hitherto fitted them with

bladesformed either as planes approximately

-radial and axial to the fan or so curved or an-

’

‘the shaft D, as by

| gled Ithrough an axially radial plane that one

face thereof is concave and the other convex.
In theimproved fans which arethesubjectof

the presentinvention the bladesare so shaped

that the ports or outflow-passages for the fluid
between them are reduced in width at their
discharge or exterior sides to less than their
widthattheirinletorinteriorsides, (the width
being theirdimension as measured circumfer-
entially around the fan.) In the preferred
form of my invention the shape of the blades
issuch that the space between two radial lines
drawn from the center of the fan to the two
edges, respectively, of the outer sides of any
port isunobstructed by any part of the blades
forming the sides of the port. This construc-
tion andarrangement muchimprove the work-
ing efficiency of the fans, more particularly
of the larger sizes, and, further, allow ot the
fan being driven with maximum efficiency in
either direction as required.

In the accompanying drawings, Figure 1 1s
a fragmentary and elevation looking aft the
left side of Fig. 2 of a fan or pump with the
blades constructed and arranged in accord-
ance with one modification of my invention.
Fig. 2 is a sectional elevation on the line 2 2
of Fig. 1. Figs. 8 to 10 are fragmentary end
elevations, respectively illustrating further
modifications of my invention.

Referring to the several figures,

let D designate the revolving shaft. The
blades are numerous and are arranged ou a

‘more or less close approximation to drum

form, so as to inclose within them an intake
or supply chamber, which is preferably ap-

proximately eylindrical and is uanobstructed,

or practically so, by blades or other parts.
The blades are preferably elongated to a
length equaling at least three times thelr
width or depth measured radially of the axis

of rotation, and they are so far separated

from the axis of rotation that the intake-
chamber, which they inclose, has a diameter
preferably equal to four times the radial
depth of the individual blades.
are supported in any suitable manner upon
means of the supports

shown, consisting of a disk B, to which the
blades are attached at one end and which 1s

let A A
designate the blades or wings of the fan, and

The blades
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carried by a boss or center piece C, keyed on |
the shaft, and of a ring E, eIlClI‘OhDU‘ the op--

posite ends of the hla,des and to Whmh they
are suitably attached. The spaces between
the blades constitute the passagesfor the out-
flow of the fluid, which passages are herein

referred to as ¢ port,s ” The blades are pref-
erably arranged in such close succession that
‘these ports have a width, measured circumfer-

entially, not greater than twice their depth,
measured mdlally a,ud preferably less than

- such depth.
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Referring to the pr eferred form shown in
Higs. 1 and 2, the blades are arranged on
appmmmabelv axially radial pla,nes The
blades are, however, curved on both faces

relatively tao such axmllymdml plane, so that |
the outer edges of each two succeeding blades

converge toward one another to bueh éextent
that the width of the port F betweeén them is
reduced at its outer side F to less than its
width at its interior or intake side G.

The modification shown in Fi 1g. 3 repre-
sents the same construction and arrangement
of the blades A as in Fig. 1, except tha,t the

width of the exterior SIdes E of the ports 18 |

only ahout one-half ot that of the mtenm
sides G.

In the modlﬁca,tlon shown in Fig. 4 both

in Fw 1, and their outer edges are bent baek

by inclose the Inactive space between them.
In the modification shown in Fig. 5 both
faces of the blades A are flat from thew point
of divergence from one another to their outer
edges, and, as in Fig. 4, their outer edges are
bent back at J to meet one another, a,nd there-
by inclose the inactive space between them.
In the modification shown in Fig. 6 the

blades A are radial and their outer edcres are.

bent over in oppomte directions elrcumfer-
entially, as shown, in approximately the form
of the letter T, wherebv the width of the ex-
terior sides F of the ports is made less than
the interior sides G thereof. This construc-
tion presents abrupt portions of the blades,
which would apparently obstruct the outﬂow

of the fluid; but in practice this obstruction .
is minimized by a cushion of dead air, which |
isheld in the anglesof the blades, as indicated |

in dotted lines at Y.
In the modification shown in Figs. 1 t0 6,

e fmcluswe the blades are symmetmcal—-ﬁhat
1s, their dBVI&tIOH from an axially radial plane |

18 equal on opposite sides thereof. It results
from this that the rotary member of the fan

can be revolved or driven with equal offi-

ciency in either direction, which in practice
often proves an 1mp0rtant desideratum.
Hence in all these forms of my invention the
space between two radial lines, such as shown
at H-II, drawn from the center or rotative

axis of the fan to the two edges, respeetwely,_

of the exterior or outlet side F' of any port is
unobstructed by any- portlon of the blades

forming such port.

‘gential planes,
dotted lines x x; tangent a circle (or more ac-
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In the modification shown in Flg S the

-blades are radial and the outer edge is bent
forward, thereby reducing the Wldth of the
exterior sides F of the pmtq

In the modification shown in F‘],c,lr CJ the

blades 1nstead of occupying mainly axially

radial planes are tilted so as to oceupy tan-
which, as indicated by the

curately a eylinder) indicated at x'.
In the modification shown in Fig. 10 the

‘blades are in part formed in planes tangent-
| ing a circle (or cylinder) x', while the outer

portion of each blade is curved forward or in
the direction of rotation, the Opposite-sides
of-the blade being given different curves in
such manner that the bladeis in effect thick-
ened toward its outer edge, whereby the poris
formed between the blades are narrowed to-
ward and at their exterior or outlét sides F
relatively to their inner or inlet sides G.

In the construction shown in Figs. 7, 8, 9,

‘and 10 the fanis ddapted to operate e]‘ﬁmeu Lly
~only when revolved in one direction, being

that indicated by the arrow.
My presentinvention isin part an improve-

‘ment upon that set forth in my application

for United States patent for ¢entrifugal fans

filed September 21, 1898, Serial No. 691 495,
faces of the blades A areconcavely cuwed as |

What I elaim, and desue to secure by Let-

ters Patent, is—
as shown at J, to meet one another and there-

1. A centrlfuﬂ*a,l fan or puamp, the rotary

‘member of whlch has blades arranged in sub-

stantially dram form, said blades forming

ports between them- for the outflow of the
fluid and the blades in effect thickened to-

ward their outer sides to reduce the exterior
sides of the ports to less WIdth than their in-
terior sides.

2. A centrifugal fan or pump the rotary.
~member of which consists of numerous elon-
‘gated approximately radial blades arranged
in drum form to inclose within them an in-
‘take-chamber of relatwely large diametfer,
said blades a,rra,ne'ed to form between them
‘ports for the outflow of the fliid, and shaped
o reduce the width of said ports at their ex-
terior sides to less than at their interior sides.
3. A centrifugal fan or pump the rotary

member of whleh consists of numerous ap-
proxi imately radial blades arranged to inclose

within them a practically unobstrueted in-
take-chamber, of a diameter equal to atleast

four times the radial depth of the individual

blades, and of an axial length equal to at
“least three times the radial depth of such

blades, and said blades arranged to form be-
tween them ports for the outﬂow of the fluid,

and shaped to reduce the width of said por b
‘at their exterior sides to less than at then- in-
terior sides.

4. A centrifugal fan or pump the rotary

member of whlch consists of numerotis ap-

proximately radial blades arranged toinclose

‘within them a praottcally unabstrueted in-
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take-chamber, of a diameter equal to at least

| four times the ra,dlal depth of the individual
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blades, and of an axial length equal to at |

least three times the radial depth of such
blades, said blades spaced apart a distance
no greater than twice their radial depth, and
shaped to reduce the width of the ports be-
tween them at their exterior sides to less than
at their interior sides. | |

5. A centrifugal fan or pump the rotary
member of which consists of numerous ap-
proximately radial blades arranged to form

between them ports for the outflow of the

fluid, and shaped to reduce the width of said
ports at their exterior sides to less than at
their interior sides, and said blades so shaped
that the space between two radial lines drawn
from the center of the fan to the two edges
respectively of the exterior side of any port

is unobstructed by any part of the blades

forming such port.

6. A centrifugal fan or pump
member of which consists of numerous blades
arranged to form between them ports for the
outflow of the fluid, said blades arranged In
approximate coineidence with axially radial
planes, and shaped to reduce the width of
said ports at their exterior sides to less than
at theirinteriorsides, such reduction in width
being approximately symmetrical, whereby
the fan may be efficiently driven in either di-
rection. -

7. A centrifugal fan or pump the rotary
member of which consists of numerous blades
arranged to form between them ports for the
outflow of the fluid, said blades arranged in
approximate coincidence with axially radial
planes, and formed on their opposite faces t0

the rotary

3

diverge from such planes toward their outer
edges in such manner as in effect to gradu-
ally thicken the blades, and thereby progress-
ively reduce the width of the ports toward
and at their exterior sides relatively to their
interior sides. | -

3. A centrifugal fan or pump the rotary
member of which eonsists of numerous blades
arranged to forin between them ports for the
outflow of the fluid, said blades arranged 1n
approximate coincidence with axially radial
planes, and having both faces curved rela-
tively to such planes,whereby the outer edges
of any two successive blades converge toward
one another in such manner as to progress-
ively reduce the width of the ports toward
and at their exterior sides relatively to their
interior sides. |

9. A centrifugal fan or pump the rotary
member of which consists of numerous blades
arranged to form between them ports for the
outflow of the fluid, said blades arranged 1n
approximate coincidence with axially radial
planes, and formed on their opposite faces to
diverge from such planes toward their outer
edges in such manner as in effect to gradu-
ally thicken the blades, and the outer edges
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of the blades bent back toinclose the inactive

space formed by such divergence.
" In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses. o *
SAMUEL CLELAND DAVIDSON.
Witnesses:
FRED WHITE,
THOMAS F. WALLACE.
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