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T0 aZZ whom, it may concern: 
Be it known that I, SAMUEL CLELAND DA 

VIDSON, a subject- of the Queen of Great 
Britain, residing in Belfast, Ireland, have in‘ 
vented certain new and useful Improvements 
in Centrifugal Falls or Pumps, of which the 
following is a speci?cation. 7 
My invention relates to that class of cen 

trifugal fans or pumps in which the ?uid 
operated on is taken in axially and discharged 
circumferentially. _ 

My present application is supplementary 
to my application ?led September 21, 1898, 
Serial No. 691,495, and is designed to protect 
a construction covered generically by said 
application, but involving certain deviations 
from the constructions therein shown. In 
my said application I have described and 
claimed a fan or pump the rotary member 
of which is constructed with numerous thin 
elongated blades arranged in substantially 
drum form, being extended in approximately 
axial direction, so as to inclose within them 
a relatively large and practically - unob 
structed intake-chamber, and said blades i11 
transverse section being arranged relatively 
to the axis and direction of rotation to carry 
the ?uid with them rotatively and discharge 
it tangentially, and said rotary member is so 
mounted as to permit the tangential escape 
of the ?uid discharged from its blades. The 
blades, which are preferably made of thin 
sheet metal, are so numerous as to follow each 
other in close succession, being spaced apart 
preferably a distance approximating two 
thirds of their radial depth, or it may be as 
much as twice such depth. The blades may 
be ?at and arranged in radial planes, or they 
may be'made in two ormore planes at an 
angle to each other, or they may be formed 
as curved plates, their concaves being on the 
forward or advancing side. In the construc 
tions shown inmy said application the blades 
are extended in a direction parallel to the 
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 
materially out of parallel therewith. 

~ In this speci?cation the word “fan ” is un 
derstood as including a pump. The word 
“axially” means in‘ a direction coincident 

with or parallel with the axis of rotation. 
The word “blades” is used to indicate the 
vanes or wings which impart motion to the 
?uid. The expression “intake-chamber” is 
employed to indicate a chamber or space in 
closed within the series of blades. 
“eye” is 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 is understood that end which is 
nearest the eye. The “length” of the blades 
is their axial measurement, the “depth” of 
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 ef?ciency and that the efficiency rises 
rapidly toward the opposite ends of the blades. 
The efficiency of the blades also increases or 
diminishes with their speed. According to 
my present invention I provide for varying 
the ef?ciency of different portions of the 
blades by so arranging the blades obliquely 
to the axis of rotation as to impart varying 
speeds to their different portions. ' Myinven 
tion also provides for varying the ef?ciency 
of di?erent portions ofthe blades by making 
them of varying width or depth and also by 
varying the widths of the ports between the 
blades. 
My present invention provides a fan the in-‘ 

take-chamber of which is in the form of a 
truncated cone. 

I will proceed to describe certain forms of 
my invention with reference to the accompa 
nying drawings, wherein—— 
Figure l is a diametrical section of the pre 

ferred form of my improved fan. Fig. 2 is 
an end view looking into the intake~cham 
ber, only a few of the blades being shown; 
and Figs. 3 to 6 are diametrical sections show 
ing modi?ed forms of my device. 

Referring ?rst to Figs. 1 and 2, let A indi 
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cate the rotary member of the fan as a whole; 
B, the blades;_ (J, the hub, and D~the operat 
ing-shaft. A casing may be used or not. A 
partial casing or ?xed member of the fan is 
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 
be employed. The blades are shown as sup 
ported at their inner ends by a disk 0, formed 
integrally with the hub, and at their outer 
ends by an annular support E, which is shown 
as connected to the hub C by adjustable stays 
F. . The blades B are formed at each end with 
suitable ?anges b, by means of which they 
are riveted or otherwise ?xed to the supports 
a and E. As shown, the blades 13 extend 
obliquely to the axis of rotation and inclose 
within them an intake-chain ber Gr of the form 
of a truncated cone. This arrangement has 
the effect of increasing the speed of the blades 
at the larger end of the fan, the speed gradu 
ally decreasing toward the smallerend there 
of. This increase of speed is accompanied 
by a proportionate rise in ef?ciency of the 
larger end of the fan, and when this end is 
open, as in Figs. 1 and 2, the loss of efficiency 
experienced at this end of a. cylindrical fan 
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 approximately uniform ei?ciency 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 gradually toward the 
smaller end of the fan, and in the construc 
tion of Figs. 1 and 2 the intake ends of the 
ports are correspondingly widened. This ef 
fect is advantageous within certain limits 
and to an extent also increases the ef?ciency 
of the intake end of the fan. . ' 
Another feature of my invention resides in 

making the blades of varying depth, as shown 
in Fig. l, 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 modi?cation of Figs. 
1 and 2, in which the ports between the blades 
are closed at their intake ends by the sup 
port E’, the stays F being in this case con 
nected to a supplemental hub O’, ?xed to the 
operating-shaft, as shown. The blades B B 
are here shown as parallel-sided, with square 
ends, which are formed with ?anges b’,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 ?uids. 
My invention is applicable to a fan which 

is open at both ends, so that the ?uid oper 
ated on is taken in axially through both ends 
thereof. This form of\fan is set forth in my 
application ?led November 20, 1899, Serial 
No. 737,597. With a fan of this construction 
I preferably arrange the blades in such man 
ner that practically two intake-chambers G’ 
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G’ are form ed ,each of approximately the shape 
of a truncated cone. , g 

chambers are formed so that their smaller 
ends meet, the blades B being formed in two 
parts B’ B’, and at their junction these parts 
may be supported by a middle support E2. 
In this form of fan two supports E E are used 
in addition to the middle support, and each 
support is connected by stay-rods F F to the 
hub, which is shown as ?xed to the operat-' 
ing-shaft about midway between the ends of 
the fan. . The effect of the construction shown 
in this ?gure is to increase the efficiency at 
the ends of the fan, and thus substantially 
equalize the discharge from all points of the 
circumference. 

In the forms thus far described the circum 
ferential discharge is modi?ed byincreasing 
the ef?ciency of the intake'end or ends of the 
fan,thereby tending to equalize the discharge. 
This is an important advantage,for the reason 
that, the volumetric discharge of the fan as a 
whole is increased. It is, however, within 
my invention to increase the efficiency of the 
inner end of the fan by increasing the di 
ameter of that end, thereby forming the 
intake-chamber as a truncated cone open at 
its smaller end. This form is shown in Fig. 
5, the intake end being shown as facing a 
casing I. A part of the space of the intake 
chamber may be ?lled, if desired, by- a conical 
member K. In this form of fan the disk 0 is 
enlarged and the annular support E is re 
duced in diameter. Practically the same ef 
fect may be obtained in a fan which is open 
at both ends, this form being shown in Fig. 
6. In this ?gure 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 is that the ef?ciency is greatest at the 
middle portion of the fan and falls rapidly 
toward the ends. 

It will be observed that in all of the forms 
shown theintake-chamberis of conical shape, 
or, more properly, it is in the form of a trun 
cated cone. The exact degree of obliquity of 
the blades to the axis of rotation is not essen 
tial. In practice I prefer it should be such 
if the medial lines of two diametrically~oppo~ 
site blades were prolonged to a meeting-point 
that the angle thus formed should be consid 
erably less than‘a right angle. In other words, 

In Fig. 4 the intake- ' 
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it is essential that the space inclosed within . 
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 diameter. ' 
The rotary member may be supported from 

its 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 veryimportant fea 
ture in the construction of centrifugal fan 
‘shown. 

It is essential to my invention that the fan 
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blades shall be adapted to carry the ?uid with 
them rotatively, so that it shall be thrown out 
ward by centrifugal force and be discharged 
tangentially, in contradistinction to merely 
exerting a wedge-like action upon the ?uid, 
tending to thrustit outwardlyin radial direc 
tion unaccompanied by any material rotation 
or whirling of the ?uid. The operation of 
my fan when propelling air is accompanied 
bythe existence of a thin shell orfilm of rap 
idly-whirling air immediately surrounding 
the drum-like series of blades, which air is 
apparently compressed, and outside of this 
shell the air passing through the fan dis 
charges tangentially. 
To realize the advantages of my invention, 

it is practically essential that the in?ow of 
?uid to the intake-chamber be unobstructed 
and that the inlet-opening be of the full di 
ameter of said chamber, as any throttling of 
this opening results in a proportionate dimi 

It is also 
practically essential that the whirling ?uid 
discharged from the fansblades shall be per 
mitted to escape tangentially outward there 
from, as any attempt to divert the revolving 
?uid inwardly results in a rapid diminution 
of efficiency; but the whirling ?uid can be 
collected in a casing, and if the outlet from 
this casing be arranged beyond the radius of 
the circle described by the outer edges of the 
blades the fluid Will freely escape through 
said outlet, its whirling motion being thereby 
resolved into a direct motion, after which it 
can be led through a suitable conduit in any . 
desired direction. 

I claim as my invention the following-de 
?ned novel features, substantially as herein 
before speci?ed, namely: 

1. A centrifugal fan or pump, comprising 
a rotary member having numerous elongated 
blades arranged obliquely to the axis of ro 
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, 
relatively to the axis and direction of rotation, 
to carry the ?uid With them rotatively and 
discharge it tangentially, and a means for so 
mounting said rotary member as to permit the 
tangential escape of the ?uid discharged from 
said blades. 

2. A centrifugal ‘fan or pump, comprising 
a rotary member having numerous elongated 
blades arranged obliquely to the axis of ro 
tation, in conical order and in substantially 
drum form, with their outer edges converg 
ing toward the apex of a cone, and inclosing 
Within their inner edges a relativelylarge and 
practically - unobstructed intake - chamber, 
and in transverse section arranged, relatively 
to the axis and direction of rotation, to carry 
the fluid with them rotalively and discharge 
it tangentially, and a means for so mounting 
said rotary member as to permit the tangen 
tial escape of the ?uid discharged from said 
blades. ‘ 

8 

A centrifugal fan or pump, comprising 
a rotary member having numerous elongated 
blades'arranget'l obliquely to the axis of ro 
tation, and in sul‘istanlially drum form, so as 
to inclose within them a relatively large and 
practically- unobstructed truncated conical 
intake - chamber, open at one end, and in 
transverse section arranged, relatively to the 
axis and direction of rotation, to carry the 
?uid with them rotaiively and discharge it 
tangentially, and a means for so mounting 
said rotary member as to permit the tangen 
tial escape of the ?uid discharged from said 
blades. 

4. A centrifugal fan or pump, comprising 
a rotary member havingnumerous elongated 
blades arranged obliquely to the axis of ro 
tation, and in substantially drum form, so as 
to inclose Within them a relatively large and 
practically— unobstructed truncated conical 
intake-chamber, open at the end having the 
greater diameter, and in transverse section 
arranged, relatively to the axis and direction 
of rotation, to carry the ?uid with them ro 
tatively and discharge it tangentially, and a 
means for so mounting said rotary member as 
to permit the tangential escape of the ?uid 
discharged from said blades. 

5. A centrifugal fan or pump, comprising 
a rotary member having'numerous elongated 
blades arranged obliquely to the axis of ro 
tation, and in substantially drum form, so as 
to inclose within them a 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 ?uid with them ro 
tatively and discharge it tangentially, an op 
erating-shaft, and a support for said rotary 
member connected to said shaft, and a means 
for so mounting said rotary member as to per 
mit the tangential escape of the ?uid dis 
charged from said blades. 

6. A centrifugal fan or pump, comprising 
a rotary member having numerous elongated _ 
blades arranged obliquely to the axis of ro 
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, 
relatively to the axis and direction of :rota 
tion,to carry the ?uid with them rotatively 
and discharge it tangentially, a hub, a sup 
port for one end of said rotary member iixed 
to said hub, and an annular support for the 
other end of said member connected to said 
hub, and a means for so ‘mounting said ro~ 
tary member as to permit the tangential es 
cape of the ?uid discharged from said blades. 

7. A centrifugal fan or pump, comprising - 
a rotary member having numerous elongated 
blades arranged obliquely to the axis of ro 
tation, and in substantially drum form, so 
as to inclose within them a relatively large 
and practically-uhobstructed conical intake 
’chamber, and in transverse section arranged, 
relatively to the axis and direction of rota‘ 
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tion, ‘to carry the fluid with them rotatively 
and discharge it tangentially, a hub, a sup 
‘port for the smaller end of said rotary‘mem'ber 
?xed to said ‘hub, and an annularsupport for 
the larger end of said member connected to 
said hub, and a means for so mounting said 
rotary member as to permit the tangential es 
cape of the ?uiddischarged from said blades. 

8. A centrifugal fan or pump, comprising 
a rotary member having n um'erous elongated 
blades arranged obliquely to the aXis of ro 
tation, and in substantially drum form so 
as to inclose Within them a relatively large 
and practically-unobstructed,conical intake 
eham'ber, and in transverse section arranged, 
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relatively to the axis and direction of rota; 
tion, to carry the ?uid with them rotatively 
and discharge itltangentially, and said blades 
varying in width so as to form between them 
ports of varying depth; and ‘a ‘means for 'so 
mounting said rotary member as to permit 
the tangential escape ‘of the ?uid discharged 
from said blades. 

In Witness whereof I have hereunto signed 
my name in the presence of two subscribing 
Witnesses. . . v 

SAMUEL OLELAND DAVIDSON; 
Witnesses: 

ARTHUR O. FRASER, 
FRED WHITE. 
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