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UNTTED STATES PaT

SAMUEL CLELAND DAVIDSON

, OF BELFAST, IRELAND.

"CENTRIFUGAL FAN OR PUMP.

SPEGIIFIGA_TION forming parf Gf Letters Patent No. 662,525, dated November 27, 1900.

Application filed N ovember 23, 1899,

Jerial No, 738,506, 'No model.;

- To all whomy it may concermn:
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from the constructions therem shown.

‘Be it known that I, SAMUEL CLELAND DaA-

VIDSON, a subject of the Queen of Great
Britain, residing in Belfast, Ireland, havein-
vented certain new and useful Improvements

in Centnfngal Fans or Pumps, of whwh the

following is a specification.

My mventlon relates to that class of cen-
trifugal fans or pumps in which the fluid
oper d,ted on istaken inaxially and discharged
circumfter entially.

My present application is supplementary
to my application filed September 21, 1898,
Serial No. 601,495, and is designed to proteeb
a constroction coveled wenencally by said
application, but involving certain deviations
In
my said application I have deseribed and
claimed a fan or pump the rotary member
of which is constructed with numerous thin

‘elongated blades arranged in substantially

drum form, being e:{tended in approximately
axial d1reet10n s0 as to Inclose within them
a relatively lalge and practically - unob-

structed intake-chamber, and said blades in-
- transverse section being arranged relatively

to the axis and direction of rotation to carry

“the fluid with them rotatively and discharge
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it tangentially, and said rotary member is so
mounted as to permit the tangential escape
of the fiuid dlsoharﬂ'ed from its blades The
blades, which are ptefelably made of thin
sheet metal, are so numerous as to follow each

- other in close sucecession, being spaced apart

35

be
may be made in two or more planes at an'

preferably a distance approximating two-
‘thirds of their radial depch, or it may be as

much as twice such depth The blades may

flat and arranged in radial planes, or they

angle to each other, or they may be formed
as curved plates, their concaves being on the
forward or advancing side.

axis of rotation. According to my present

“invention the blades while still arranged in

- approximately axial direction are extended
obliquely to the axis of rotation, so as to be

- “‘axially” means in a direction coincident |

~materially out of parallel therewith.
- In this specification the word *‘fan”

1S 111~

derstood as including a pump. The word

| In the construe-
- tlons shown in.my said application the blades
are extended in a direction parallel to the

]

"Eﬁ e}ye k)

with or parallel with the axis of rotation.
The word *““blades” is used to indicate the
vanes or wings which Impart motion to the
fiuid. The expression ‘‘intake-chamber” is

employed to indicate a chamber or space 1in-
The word -

closed within the series of blades..
1s used to designate the inlet-opening
in the casing or stationary member of the
fan, through which opening the fluid enters
the intake-chamber. By the ‘‘intake end”
of the blades 1s understood that end which is
nearest the eye. The ““length” of tk
is their axial measurement, the *
the blades is their width measured radially
from the inner to the outer edge, and the
‘““ports” are the intervening spaces between
the blades. -

One purpose of my present invention is to
provide means by which the efficiency of any

portion of the blades may be increased or di-.

minished. When the blades are arranged
parallel to the axis of rotation, as shown in
my said application, I have found in practice

that those portions of the blades which are
nearest the intake end of the fan show the
least. efficiency and that the efficiency rises

rapidly toward the opposite ends of the blades.
The efficiency of the blades also 1ncreasesor
diminishes with their speed.
my present invention 1 provide for varying
the efficiency of different portions of the
blades by so arranging the blades obliquely

to the axis of rotation as to impart varying
Mymven- -_

speeds to their different portions. |
tion also provides for varying the efficiency
of different portions of the blades by making

them of VELI“}?IH*’T width or demh and alse by.

blades

My present invention providesa fan the in-"
take-chamber of which is in the forux of a

truncated cone.

I will proceed to describe certain forms of
my invention with reference to the accompa-
113711’10' drawings, wherein—

figure 1 18 a diametrical section of the pre-
fer red form of my improved fan. Fig. 2 is

an end view ]00111110' into the intake- (]hELIIl-
ber, only a few of the blades being shown;
-a,ud Mgs. 5 to 6 are diametrical seetlons ShDW—-

ing modu‘ied forms of my device.

Refenm? first to Kigs.1 and 2, let A indi-

1e blades
depth” of

According to
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cate the rotary member of the fan as a whole;

B, the blades C, the hub, and D-the operat-
mﬂ'—sha;ft A casing may be used or not. A

| pdl_tald,l casing or fixed member of the fan is

- be employed.
ported at their inner ends by a disk ¢, formed

10

shown in dotted lines at I in Fig. 1, the eye
or opening through it being lettered J. Any
suitable means for supporting the blades may
~The blades are shown as sup-

integrally with the hub, and av their outer

- -ends by an annular support E, whichisshown

15

~ obliquely to the axis of rotation and inclose |

- of a truncated cone.
20.

'-of.

as connected tothe hub Cby adJ ustable stays
F. Theblades B are formed at each end with

‘suitable flanges b, by means of which they
are riveted or otherwise fixed to the supports

¢ and K. As shown, the blades B extend

within them an intake-chamber G of the form
T'his arrangement has
the effect of increasing thespeed of the blades

at the larger end of the fan, the speed gradu-

ally decreasing toward the smaller end there-
This increase of speed is accompanied
by a proportionate rise in efficiency of the
larger end of the fan, and when this end is

“open,as in Figs. 1 aud 2, the loss of efficiency

" expemenced at this end of a cylindrical fan

30
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- tion of Figs. 1 and 2 the intake ends of the
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is reduced. Thus in a fan of substantially

the proportions shown in Figs. 1 and 2 the

discharge is equalized to .such an extent that

an appmmm@tely aniform efficiency is main-

tained at all points between the ends of the
fan. Another effect of this arrangement is

that the ports-H between the blades are wider

at the end of the fan having the greater di-
ameter and diminish ﬂI‘&dLchll}T oward the
smaller end of the fan, and in the construc-

ports are correspondingly widened, 'This ef-
fect is advantageous within certain limits
and to an extent also increases the efficiency
of the intake end of the fan. |
Another feature of my invention resides in
making the bladesof varying depth, as shown

in Kig. I, the blades being widest in radial

direction at the larger end of the fan and
tapering toward the smaller end. |

In Fig. 3 is shown a modification of Flﬂ'%
1 and 2,1n which the ports between the bla,des
are closed at thelr intake ends by the sup-
port ', the stays F being in this case con-
nected to a supplemental hub C', fixed to the
operating-shatt, as shown. The blades B BB
are here shown as parallel-sided, with square
ends, which are formed with flanges ', which
are riveted to the support E’. The ends of

the blades are thus rigidly supported, this

construction being suitable for use at high
speeds or with heavy fluids.

My invention is applicable to a fan which

is open at both ends, so that the fluid oper-

‘ated on is taken in axially through both ends

thereof. 1'his form of\fan is set fml;h in my
application filed November 20, 1899, Serial

No. 737,597. Witha fan of thls consbluctmn

I prefembly arrange the blades in such man-

‘ner that practically two intake-chambers G’ |

1ts smaller end.
5, the intake end being shown as facing a

--duced in diameter.

662,525

@' areformed,each of approxim atel y the S‘hapé

of a truncated cone. In Fig. 4 the intake-
chambers are formed so that their smaller

ends meet, the blades B being formed in two

parts B’ BB’, and at their junction these parts
may be supported by a middle support E2.
In this form of fan two supports K K are used

in addition to the middle support, and each

support is connected by stay-rods F B to the

hub, whieh 1s shown as fixed to the operat-

ing-shaft about midway between the ends of

“the fan. . The effect of the construction shown

in this figure i1s to increase the efficiency at

the ends “of the fan, and thus substantially

equalize the _dlsehal ge from all points of the
circumterence.
In the forms thus far described the circum-

ferential discharge is modified by increasing

¢

75

So

the efficiency of the intake end or ends of the -

fan,therebytendingtoequalize the discharge.

Thisis an importantadvantage,for the reason

that the volumetric discharge of the fan as a

whole is increased. It is, however, within
my invention to increase thee iciency of the
inner end of the fan by Increasing the di-
ameter of that end,
intake-chamber as a trunecated cone open at
This form 1s shown 1n FKig.

casing I. A part of the space of the intake-
chamber may be filled, if desired, by a conical
member K.  In thisform of fan the disk ¢ is
enlarged and the annular support E is re-
Practically the same ef-
fect may be obtained in a fan which 18 open

at both ends, this form being shown in Fig.

6. In this figure the intake-chambers G' G’
are each in the form of a truncated cone, the

two chambers connecting, with their larger

ends adjacent. The effect of this construc-
tion 18 that the efficiency is greatest at the

middle portion of the fan and falls rapidly

toward the ends.
It will be observed bhat in all of the forms

shown theintake-chamberisof conical shape,

or, more properly, it is in the form of a trun-
cated cone. The exactdegree of obligquity of
the blades to the axis of rotation is not essen-
tial.
if the medial lines of two diametrically-oppo-
site blades were prolonged to a meeting-point
that the angle thus formed should be consid-

-PI‘&bly lessthanaright angle. Inother words,

thereby forming the

In practice I prefer it should be such

GO
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it is essential tha;t,trhe space inclosed w_lthm .

the series of blades should be, practically, a
chamber and not a mere depression. In the
preferred form the length of the chamber Is
greater than its dlameter .

The rotary member may be supported from
1ts operating-shaft in any suitable manner,

that shown being preferred, because of the

strength and lightness of construction and be-

.cause it allows a practically-unobstructed in-

take-chamber, which is a very important fea-

ture in the GOHbBI‘UOthIl of cenmuuﬂ*al fan
‘shown.

It is essential tomy invention that the fan-
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or whirling of the fluid.

662,525

blades shall be adapted tocarrythe fluid with
them rotatively, so thatitshall be thrown out-
ward by centrifugal force aud be discharged
tdt]oel"!bld”}" 1n coutmdmtmctlon to merelv

~exerting a wedge-like action upon the fluid,
| tpndmfr to Lhrust 1t outwardly in radial diree-

tion 111.1&@(30111panied by any material rotation
The operation of
my fan when propelling air is accompanied
by the existence of a thin shell or film of rap-

. idly-whirling air immediately surroanding

20

the druin-like series of blades, which air is
‘apparently compressed, and outside of this

shell the air passing through the fan dis-
charges tangentially. | |

10 realize the ELdV&l"l'(dgeb of my invention,
1t is practically essential that the inflow of
fluid to the intake-chamber be unobstructed

and that the inlet-opening be of the full di-

ameter of sald chamber, as any throttling of

~this opening results in a proportionate d1m1-

nution of volumetric e
practically essential that the whirling fluid
discharged from the fan-blades shall be per-
mitted 10 escape tangentially outward there-

s
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ficiency. It is also

from, as any attempt to divert the revolving
fiuid inwardly results in a rapid diminution
of efficiency; but the whirling fluid can be
collected 1n a casing, and if the outlet from

this casing be arranged beyond the radius of
the cirele desceribed by the outer edges of the
blades the fiuid will freely escape through

sald outlet, its whirling motion being thereby
resolved into a direct motion, after which it

can be led thr oun'h a %mtdble conduit in any |

desired dlwetmn

I claim as iy invention the following-de-

fined novel features, substantially as hereln-
before specified, ndmely -

1. A centrifugal fan ov pump, comprising
a rotary member having numerous elongated
blades arranged obliguely to the axis of I'o-

tation, and in substantially drum form, so as

to inclose within them a relatively large and
practically - unobstructed conical intake-

- chamber, and in transverse section arranged,

90

relatively tothe axisand direction of r omtmn

to carry the fluid with them rotatively and
discharge it tangentially, and a means for so

mounting said 1013&15? member as to permitthe

tang entml escape of the fluid discharged. from
said blades.

2. A centrifugal fan or pump, comprising

-a rotary member having namerous elongated

S

‘blades arranged obliquely to the axis of ro-

tation, 1in eamc.«.ﬂ order and in substantially
drum form with their outer edges converg-

ing toward the apex of a cone, and mdosmﬂ

60

W1Lh1u their inner edges a 1*elat1velyla,r'ﬂ'e a,nd
pmabmdlly- unopsr uebed intake - chamber,
and 1n transverse section arranged, 1*91&551%1},»

 to the axis and direction of 1‘01:&1110[1 to carry

the fluid with them rotatively and dl&,(,hcmg{.,

it tangentially, and a means for so mounting

sald rotary member as to permit the tangen-
tial escape of 1311@ fluid dleh&I‘Ued trom smd- |
blades. |

3

3. A centrifugal fan or pump, comprising -

a rotary member having numerous elongated
blades arranged obliquely to the axis of ro-
tation, and in snbstantially dram form, so as
to inclose within them a relatively large and
pmctiea]l}um]oh%‘l'r neted truncated conical
intake - echamber, open at one end, and in
transverse aeenon arranged, relatively to the
axis and direction of 1otat10n to carry the

floid with them rotatively and discharge it
tangentially, and a means for so mounting

said rotary member as to permit the tangen-
tial escape of the fluid discharged from said

‘blades.
4. A centrifugal fan onr pump compmsmg-

a FOtcllymBH]bel‘ havingnumerous elongated
blades arranged obl1quely to the axis 01‘:‘ ro-
tation, and in substantially drum form, s0 as
to in'close within them a relatively large and
practically - unobstructed truncated conical

intake-chamber, open at the end having the

greater diameter, and in transverse section

arrapged, relatively to the axis and direction

of rotation, to carry the fluid with them ro-

75
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tatively and discharge it tangentially, and a.

means for se mounting said rotary member as
to permit the tdnﬂrentml escape of the ﬂmd
discharged from sald blades.

5. A Lentrlfwal fan or pump, comprising

a rotary mem bu having numerous elongated
blades arranged obllquely to the axis o_f TO-

tation, and in substantially drum form, so as
to inclose within them & relatively large and

practically - unobstructed truncated conical

intake-chamber, and in transverse section ar-
ranged, relatively to the axis and direction
of rotation, to carry the fluid with them ro-
tatively m1d discharge it tangentially, an op-

95
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erating-shaft, and a buppmt for said rotary

member connected tosaid shaft, and a means

for so mounting said rotary member as Lo per-
mit the L,;mtrentml escape ol the ﬂmd dis-

charged fmm sald blades.

6. A centrifugal fan or pump, comprising

a rotary mem ber having numerous elongated

blades arranged obliquely to the axis of ro-
tation, and in substantially dram form, so
as to inclose within them a relatively large

and practically-unobstructed conical intake-

chamber, and in transverse section arranged,

relatively to the axis and direction of rota-

tlon, to carry the fluid with them rotatively

and discharge it tangentially, a hub, a sup-
port for oune end of said rotary member fixed

L1O

115

120

to said hub, and an annular support for the

other end of said member connected to said
hub, and & means for so mounting said ro-
tary member as to permit the t&ngentml es-

r (;,m_}{, of the fluid discharged from said blades.

125

. A centrifugal fan or pump, comprising

3! 10ta1*y member having numerous elongated
blades arranged obliquely to the axis crf ro-
tation, and in substantially drom form, so
as to inclose within them a relatively large
and practicaily-unobstructed conical intake-
chamber, and in transverse section arranged,

| I‘BL:LBW‘GI} to the axis and direection of l"OtEL-
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tion, to ‘carry the flaid with them rotatively
and discharge it tangentially, a4 hub, a sup-
port forthe smaller end of said rotary member
fixed to said hub, and an annular support for

the larger end of said member connected to

- said hub, and a means for so mounting said

10

rotary member as to permit the tangential es-

 cape of the fluid discharged from said blades.

8. A centrifugal fan or pump, comprising
a rotary member havingnumerous elongated

blades arranged obhquely to the axis of ro-
tation, and in substantially drum form so

as to mclose within them a relatively large

- and practically-unobstructed conical i'n-take-

5

chamber, and in transverse section arranged,

662,525

relatively to the axis and direction of rota-
tion, to carry the fluid with them rotatively
and dlseharwe it tangentially, and said blades
varying in width so as to form between themn
ports of varying depth, and a means for so
mounting said rotary member as to permit
the t@nwenma,l escape of the t
from Sald blades.

In witness whereof I have heveunto SIgned

20

tuid dlscharged -

my name in the presence of two subseubme* 25 -

witnesses.
SAMUEL CLELAND DAVIDSON
Witnesses:
ARTHUR C. FRASDR
FrRED WHITE..
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