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'SAMUEL C. DAVIDSON, OF BELFAST, IRELAND.

CENTRIFUGAL FAN OR PUMP.

SPRCIFICATION forming part of Letters Patent No, 662,395, dated Novembery 27, 1900,

Application filed September 21, 1898, serial No. 691,495, No model.)

lo all whom it may concern:

Be 1t known that I, SAMUEL CLELAND DA-
VIDSON, of belfast, Ireland, haveinvented cer-
tain new and useful Improvements in Centrif-

nps, of which the following is
a specification. - o

My invention has reference to rotary fans
or pumps in which the fluid operated on is
taken in axially and discharged circumfer-
entially; and it relates to centrifugal fans or
pumps in which the blades carry the fluid
with them in their rotation,and thereby throw
1t outward by centrifugal force, as distin-
guished from propeller fansor pu mpsin which
the blades act upon the fluid with a wedging
action, pushing it from them without materi-
ally rotating it. | | |

T'he object of this invention is to improve

the efficiency of such centrifugal fans or

20

. 8peed of rotation. | S

In this specification the word ““fan” is un-
derstood as including a pump. The word
““axially” means in a direction coincident

_25
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the intake-chamber.

pumps by mcreasing the. volume and pres-
sure of the fluid drawn into and discharged
therefrom relatively to their diameter and

with or parallel with the axis of rotation.
T'he word ‘“‘blades” is used to indicate the
vanes or wings which impart motion to the
fluid. The expression ““intake-chamber?” is
employed to indicate a chamber or space in-
closed within the series of blades. The word

*“eye” is used to designate the inlet-opening

1n the casing or stationary member of' the
fan, through which opening the fluid enters
By the “intake” end
of the blades or ports is understood that end
whichisnearest the eye. The “depth” of the
blades 1s their width measured radially from
the inner to the outer edge, the ““length” of

the blades is their axial measurement, and-

the ‘““ports” are the inte
tween the blades. | -

According to my invention the rotary mem-
ber'of the fan is constructed with numerous
thin elongated blades arranged in substan-
tlally drum form, being extended in approxi-
mately axial direction, so as toinclose within
them a relatively large and practicatlly-unob-

rvening spaces be-

50 structed Intake-chamber, and said blades in

fransverse section being arranged relatively
Lo the axis and direction of rotation to carry

—_—

the fiuid with them rotatively and discharge
1t tangentially, and said rotary member is so
mounted as to permit the tangential escape
of the fluid discharged from its blades. The
blades are best made of sheet metal and are

"""""I"'i-lll"""'""""_"-"
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elongated—that is to say, their length ap-

proximates at the least three times their
depth and being preferably as much as nine
ormore times their depth—it being preferable
to make them as narrow or shallow as prae:

ticable consistent with strength of construc-

tion. Preferably their innerand outer edges
are substantially parallel to each other. The
blades must be so shaped relatively to the
axis and direction of rotation as to carry the
fluid with them in their rotation in order to
throw it outward by centrifugal force, where-
by it Is discharged tangentially.. To this end
the blades may be formed with a plane sur-
face and arranged in radial planes or they
may be made in two or more planes at an an-
ole to each other with their outer edges turned

or inclined forward—that is, in the direction

cf rotation—or they may be formed as curved

plates with their outer edges turned forward,
so that the concave of said curve is on the for-
ward or advancing side, this latter construc-
tion being preferred. The blades are so nu-
merous as to follow each other in close sucees-
sion, being spaced apart preferably a dis-
tance approximating two-thirds of their radial
depth, or it may be as muech as twice the full
depth of the blades. The dram-like arrange-
ment of the bladesis such as toinclose within
them an intake-chamber, which preferablyis
approximately cylindrical and which is of
large dimensions as compared with fans here-
tofore existing—that is tosay, its diameter ap-

6;;_'
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proximates at the least to four times the ra-

dial depth of the individnal blades, and in the
preferred proportions is five-sixths of the ex-

ternal diameter of the series of blades, and

1ts length or axial dimension approximates at
least three times the depth of the individual

95

blades and in the preferred proportions is -

approximately nine times such depth.

When I employ angled or curved blades, I

mount thiem so that while their concave faces

are toward the direction of rotation theirouter
edges are tilted forward slightly, so that they
have a lead in the direction of rotation rela-

| tively to their inner edges, whereby the clear

LOO




- width of the ports between the blades at their

~in area than at their inner edges.

10

outer edges is narrower and consequently less

The drum-like series of blades is supported
in any suitable manner upon a shaft or spin-
dle revolving in suitable bearings. A con-
venient supporting means consists of a disk
mounted on the spindle, to which disk the
blades are attached at their ends remote from
the intake ends. A ring or annular support

~is preferably provided for the opposite or 1n-

15

take ends of thée blades. .

The rotary member of the fan is suitably
mounted to permit the tangential escape of
the fluid discharged from its blades. If not

inecased, this fluid ean freely escape from it

20
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in all directions. - If ineclosed in a casing, the
latter must be so constructed as to permit the
tangential escape of the fluid—as, for exam-
ple, by formming the casing of the usual snail
shape with a tangential outlet beyond the pe-
riphery of the rotary member. |

~ In the operation of my new fan the fluid
flows in axial direction into the intake-cham-
ber, in which it expands without percepti-

bly revolving until it is eaught by the blades

and drawn into the ports between them,

whereby the fluid in these ports is converted

inito & whirling shell of fluid, whereby it is
thrown outward by centrifugal force and dis-

charges from the outer sides of the ports as
a whirling and expanding shell of fluid, the

individual particles of which movée in tan-
ogential direction. The blades are so narrow
and so close together that no eddy-currents
are caused in the ports between them, thus
avoiding the loss of efficiency and the whir-
ring or beating noise accompanying the op-

eration of centrifugal fans as heretofore

In my preferred construction the Intake

ends of the blades are open to the inflowing
fluid, so that the fluid imay flow axially into

the intake ends of the ports. In this case I

makeé the eye or intake opening in the casing
leading tothe fan of a dlameter equal, or ap-
proximately so, to the full outer diameter of

the drum-shaped series of blades, whereby

50

~the fluid.
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tion thereof.

the volume of fluid which will be propelled
through the fan for a given diameter and
speed of revolution I1s proportionately 1in-
creased without loss of velocity in the flow oi

"My improved fans or puinps when con-

structed as herein deseribed may be employed
with any fluids, either gaseous or liquid—as,

for instance, with air or water.
In the accompanying drawings, Figure 1 1s

‘a sSectional elevation on the line 1 1 of Kig. 2,

illustrating the preferred embodiment of my
invention. Fig. 2 is a cross-sectional eleva-
Fig. 3 is a fragmentary detail
view, showing a portion of the blades shown
in Fig. 1 on a larger scale. Fig. 4 is a detail
cross-section taken at the intake ends of the
blades, showing the method of attaching their
outer edges to the connecting-ring.:

blades are lettered e e.

662,395

o similar detail view to Fig. 4, showing thé

attachment of the outer edges of the intake

ends of the blades to each other by means of
projecting lips or flanges extending from each
blade to thenext. Fig. 6isaperspective view
of a curved blade having a spoon-shaped in-
take end and a projecting lip or flange for
attaching it to the next in the wanner shown
in Fig. 5. Figs. 7, 8, 9, 10, and 11 are detall

views of the curved blades shown in Figs. 1

and 2 with spoon-shaped intake end, Kig. 7
being a rear elevation, Fig. 8 an outer edge
view, Fig. 9 an end view, Fig. 10 a cross-sec-
tion, and Fig. 11 a perspective view., Figs.
12 and 12* are sectional elevations, respec-
tively, of the lower and upper half of the fan
with two forms of angle-blades. Fig.151sa
sectional elevation of the fan with flat blades
in radial planes. Fig. 14 isasectional eleva-
tion of the fan with curved blades in a modi-
fied proportion. Figs. 15, 16, and 17 are de-
tail views, on a larger scale, of a blade forined
in two planes, asin Fig. 12. Figs. 18,19, and
20 are similar views of a blade formed in three
planes, as in Fig. 12*. Figs. 21, 22, and 25

are similar views of a cutved blade, as in Fig.
14, with spoon-shaped ends.

Figs. 24 and 26
are fragmentary sectional elevations corre-
sponding to portions of Fig. 2 and illustrating
two modified constructions for supporting the
intake ends of the blades, Fig. 25 being a
fragmentary end view of Fig. 24 and Fig. 27
a similar end view of Fig. 26. Fig. 28 1sa
vertical axial section of a modification, show-
ing an uncased fan or exhauster.

70
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Referring to the drawings, a in Figs. 1, 2,

12, 13, and 14 designates a casing in which

the rotary member of the fan isinclosed. It
‘has an eye h, Fig. 2, through which the sup-

ply of fluid is drawn, and is shown with a
discharging-mouthpieceg. The rotary mein-

ber comprises blades ¢ ¢, suitably supported

upon a revolving shaft or spindle f. The
support shown comprises a disk 0, to which
the blades are attached at one end, and an
annular support for the opposite or intake
ends of the blades. In Figs. 1, 2, 4, and 14
this support is formed by a ring d, to which
the intaké ends are riveted.
have at one end flanges ¢’, by which they are

attached to the disk b,7 7 being holes in said

flanges to give passage to the rivets or attach-
ing devices. Atthe intake endsof the blades
they may have flanges ¢*, by which they are
attached to the ring din the manner shown
in Fig. 4, or by prolonging the flanges c*, as

{ shown in Fig. 6, they may be riveted or at-
‘tached to each other in the manner showi in

Fig. 5. The flanges ¢® have holes k k& 1o give
passage to the rivets or attaching devices.

105
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The blades ¢c ¢

120

125

The forwardly -tilted spoon -shaped intake

ends of the blades are designated at /.

The ports orintervening spaces bétween the
In Fig. 3 it will be
noticed that the width of these ports atx, near
the outer edges of the blades, is somewhat

Fig. 5 is | less than at y, their inner edges, owing to said

130




662,395

oluter edges of the blades, being tilted s-lip;l'ltly

forward relatively to the radial line z. By
thus turning forward the outer edges of the

blades the outer or discharging area of the

ports 1s reduced to less than theirinner orin-
let area.

The same resuit may be attained
with angle-blades, as shown, for example, in

- Kig. 128, |

IO

20

In proportioning the parts I imake the length
of the blades such that the aggregale open
area of the ports around the periphery of the
fan shall be about equal to the area of the in-
let-opening when the inaximum volume of in-

‘takeanddischargeisrequired; butthe length

of the blades may be reduced tosuit any spe-
cial requirements. | |

- The preferred proportions of my fan are
shown in Figs. 1 and 2, where the radial depth
of the blades is one-twelfth of the diameter

of the fan and the length of the blades slightiy
_ This con- |
struction affords a large intake-chamber of
approximately eylindrical form, the diameter
- of which is ten times the depth of the indi-
25

exceeds nine times their depth.

vidual blades, while its length, equaling that
of the blades, is about nine times this dimen-
slon. .

The provision of a relatively large intake-

chamber in connection with shallow biades

following each other at frequent intervals is

a distinctive featureof myinvention. In fans |

~as ordinarily constructed, employing blades

35

of great radial measurement, sapplementary

vibrations and eddies are set up, which re-

duce the efficiency of the fan. Inthose fans

~also in which the blades are extended in-

‘wardly to or near the axis the best efficiency

1s not obtained. I have discovered that by

40

50

providing a relatively large intake-chamber

practically unobstructed by the projection
1nto 1t of biades or other parts and by employ-
ing blades which extend as short a distance
from the periphery of the fan inward as is
consistent with strength of construction the
sald supplementary vibrations and eddies are
minimized and the velocity and volume of
luid discharged for a given speed of revolu-

tion are greatly increased.

The blades may be flat and in radial planes,
as shown in Kig. 13, or they may be bent an-

gularly into two or more planes, as shown in

53

Figs. 12 and 12%, or they may be curved, as
shown tn IFigs. 1 and 3, the curved form be-

“ing preferable. The depth of the blades may
be increased to the extent shown in Fig. 14,

- where theintake-chamber is reduced to a di-

~ameter four times the depth of the individuaal |

 blades.

6o

It has hitherto been cousidered impossible

to get pressure or partial exhaust with cen-
trifugal fans unless the blades are inclosed

on the sides and the eye or upening is of not
greater diameter than about one-half the di-
ameter of the fan.
tion, however, the eye may be of equal diam-
eter to that of the fan periphery.
clearly shown in Fig. 2. This is inade possi-

volves,

With my present inven-

This is-

ble by making the intake ends of the blades

{ open or uuobstructed, so as to form open-

ended ports between them. To support and
strengthen the intake ends of the blades, T
preferto make them laterally curved or spoon-

' shaped or concavo-convex, as shown atl in

KHigs. 6 to 11, |

When greater strength of construection is

required, as when the fan or pump has to be
driven at a very high velocity or when it has

tobeemployed for pumpinga heavy medium,

as a lignid, the intake ends of the blades may
be closed in the manner shown in Figs. 24 to
27, inclugive. In the modification shown in
Higs. 24 and 25 the intake ends of the blades

8 :

7s

30

are closed by projecting the flange of the en-

cireling ring dinward. In the modification
shown in Figs. 26 and 27 the intake ends are
closed by a flatconnecting-ring, to which they

are attached in the same manner as they are
attached to the disk b at their opposite ends.

It is obvious that in the fan or pu mp shown
in Figs. I and 2 and also in others (shown, re-
spectively, in Figs. 12, 12%, 13, and 14 and

“in those shown in Figs. 24 to 27, inclusive)

the casing ¢ may project inward over the
edges of the blades c ¢, but the inlet-opening
or eye to the fan should not be thereby re-
duced to less than five-sixths of the diameter
of the fan.

In all the modifications thus far deseribed
the fan is within a casing. It will, however,
be readily understood that a casing is not

necessary in all instances—as, for instance,

when the inflowing fluid is led to the eye of
the fan by a pipe or wheén the fan projects

through an orifice in a wall, so as to revolve,

say, outside a house with the eye of the fan
facing the bearings in which the spindle re-

charge it freely all around into the open air.
This modification is shown in Fig. 28, where

0 1s a pipe leading t¢ the eye h of the fan,

andmis the wall of a building, through which
this pipe passes to lead the air to the rotary
member of the fau, the driving-shatt f being

supported 1n a bearing p.

It 1s essential to my invention that the fan-
blades shall be adapted to carry the Auid with
them rotatively, so that it shall be thrown

outward by centrifugal forece and be dis-
charged tangentially, in contradistinetion to
merely exerting a wedge - like action upon.

the fluid, tending to thrust it outward in ra-
dial direction unaccompanied by any mnate-
rial rotation or whirling of the fluid. In a
true centrifugal fan it is almost solely the
rear surface of the blade which acts upon the
fluid, drawing it around by suetion, whereas
in blades which thrust the fluid outward by
a wedge-like action itis the frout or advanc-
ing side ol the blade which is the active face.
Blades of the latter kind require 10 be in-
clined or curved rearwardly to a considerable

85
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The fan when driven would then -
draw the air through that orifice and dis-

11O

115

120

125

130

angle, so that the outer edge follows behind |

| the middie or major portion of the blade. I




use the expression ‘‘in transverse section ar-

ranged, relatively to the axis and direction

of mbatlon to carry the fluid with them rota-

tively and dlseha,we it tangentially” to ex-
clude such 1earwa,1dlv-mehned or wedging
blades and include 0‘6116110&11}7 any form__of

“blade adapted to act upon the air by rotating

or whirling it, thus including blades Wthh

are SLibSth[ldlly radial, as well as tliose which

10

incline forwardly, and e1ther flat, curved, or

| anwled

The operation of my fan When plopellmw

~airis accompanied by the existence of a thin

" from the fan escapes tangentially.
the fan is provided with a casing or not the
20

shell or film of rapidly-whirling air immedi-

ately surrounding the drum—like series of

‘blades, which air is appareuntly compressed,

and outside of this shell the air discharging
W hether

construction must be such as to permit the
whirling fluid discharged from the blades to

escape tanwenmftlly bhewhom in outward di-
~rection.. |

To realize the full advantages of my inven-
tion, it is practically essential that the inflow
of fluid to the intake-chamber be unobstruct-

 ed and that the inlet- openinﬂ* be of the full

30
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diameter of said chamber, as any throttling
of this opening resultsin a proportionate dimi-
nution of volumetric efficiency. It 1s also

practically essential that the whirling fluid
~discharged from the fan-blades shall be per-

mitted to escape tangentially outward there-
from, as any attempt to divert the revolving

of efficiency; but the whirling fluid can be
collected in a casing, and if the ouatlet 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 there-
by resolved into a direct motion, after which
it can be led through a smta,ble eondmt in

any desired dlleCDIOIl

The fan provided by my plebenb invention
is distinguished from that shown in Ifig. 7 of
my United States Patent No. 544,758, where-

~in the blades are triangular and project into

e
55

6}0

the central hub, that in my present form the
blades are extended approximately parallel
to the axis of rotation, being arranged In

drum form, s0 as to inclose within them an

appm*{inmtely cylindrical intake - chamber
which 1s pmcmoal‘_} nnobstructed by blades

or other parts.

- The modlﬁcahiou bhOWIl in Fig. 13, whelem
the blades are flat and radial, is not specific-
ally claimed in my present &pplieabion but

is 8o claimed in my application, Serial No.

740,399, filed December 15, 1899, as a divi-

sion o_t my present, .:Lppllea,mon nor . is the.
modification shown in Fig. 28, wherein the

rotary member is uninclosed by any casing,

‘so that the fluid discharged from the blades
-may freely escape tangentially in all direc-

_tions, specifically claimed in my present ap-

pll(,a,tlon, this feature being so claimed in my |

662,395

Jppheamon Serial No. 17 366, filed M.:Ly 21,

1900, which also 18 a dwmwn of my pleseut

&ppllGdthﬂ
I claim as my invention the following-de-

- fined novel features, substantlally as heleln—-

before specified, namely

1. A (,entllfuﬂ'al fan or pump, comprising a

rotary member ha,vmu' numerous elongated
blades arranged len gthmse in apprommately
axial dlreemon and in substantially drum

form, so as to incloseé within themn a 1 clatively

lar ﬂ‘e and pld@tlcally nnobstructed intake-
ehambel and in transverse section arranged,

1elat1vely to the axis and direction of rom- -

tion, to carry the fluid with them rotatively
and dlbehdl‘f_"e it tangentially, and a means
for so mounting said rotary member as to per-
mit the tangential escape of the fluid dis-
charged from said blades. | -

2. A centrifugal fan or pump, comprising a

rotary member lld;Vlllﬁ‘ numerous thin elon-

75
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cated blades artanwed lengthwise in approxi-

nmtely axial dlleetlon and in substantially
drum form, so as to mclose within them a
relatively ldl oe and pmcbmall} unobstructed
intake-chamber, and in transverse Section ar-

‘ranged, relatwely to the axis and direction of:
“rotation, to carry the fluid with them rota-
tively and discharge it tangentially, and
spaced apart a,dlstance no greater than twice
their radial depth, and a means for so mount-
“ing said rotary member as to permit the tan-
; ﬂ*enma,l escape of the fluid dlseh(wn‘ed from
smd blades.

ﬂl,lld inwardly results in a rapid dunmutlou |

3. A centrifugal fan or pump, comprising a

rotary member having numerous elongated

blades arranged leuu'bhmse in dppromm&tely

~axial dllectlon and in substantially drum

f01m SO as to inclose within them a rela-

| twelv large and practically-unobstructed in-

take- chambel having a diameter equal to at
least foar times, and an axial length exceed-
ing three times, the radial depth of the indi-

.Vldual blades, f-md said blades in transverse

section a,manwed relatively to the axis and

direction of 1013@1310[1 to carry the fluid with

them rotatively and dischar oe it tangentially,
and ameans forsomounting said rotary mem-

Q0
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ber as to permit the tangential escape of the

flaid discharged from s..—ud blades.

4. A eentrlfmml fan or pump, comprising a
rotary member hcwmu nutmerous elongated
bladesof a length appr oximati ng nine or'more

times their Iadlal depth, said bladesarranged -

lengthwise in approximately axial direetion,
.-;md in substantially drum form, so as to in-

I2C

close within them a relatively lmge and prac- '

tically-unobstructed intake- chamber of a di-

‘ameter approximating ten times the radial
‘depth of the individual blades, and in trans-

verse section arranged, Ieldtwely to the axis

and direction of ronatlon to carry the fluid

with them rotatively and dlehdJ’ ve 1t tangen-

tially, and a means for so mounting said ro-

tary member as to permit the ta,nu‘eutml es-

cape of the fluid discharged from sald blades.

5. A centrifugal fan or pump, comprising a

125
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rotary member having numerous elongated

~thin blades arranged lengthwise in approxi-

mately axial direction, and in substantially
drum form, so as to inclose within them a rela-

tively large and practically-unobstructed in-

take-chamber, and in transverse section hav-

ing their outer edges inclined forwardly, in

the direction of rotation, whereby to carry the
fluid with them rotatively and discharge it
tangentially. - |

6. A centrifugal fan or pump, comprisin o
rotary member having numerous elongated

blades arranged lengthwise in approximately
axial direction, and in substantially drum-
form, so as to inclose within them a relatively

large and practically-unobsiructed intake-

~chamber, and in transverse section having

| 2
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their outer edges inclined forwardly, in the
direction of rotation, to such effect that the
outer or discharging area of the ports is less
than their interior or inlet area, whereby to

carry the fluid with them rotatively and dis-
charge it tangentially.

7. A centrifugal fan or pump, comprising a
rotary member having numerous thin elon-

gated blades arranged lengthwise in approxi-

mately axial direction, and in substantially
drum form, so as to inclose within them a rela-
tively large and practically-unobstructed in-
take - chamber, and in transverse section
curved in the direction of rotation, whereby
to carry the fluid with them rotatively and
discharge it tangentially.

8. Acentrifugal fan or pump, comprising a
rotary member having numerous elongated
blades arranged lengthwise in approximately
axial direction, and in substantially drum
form, so as to inclose within them a relatively
practically-unobstructed intake-
chamber, and said blades formed as curved
plates having their outer and inner edges
turned forward in the direction of rotation so
that the blades are coneave on their advanec-
1ng sides.

J. A centrifugal fan or pump, comprising a
rotary member having numerous elongated
blades arranged lengthwise in approximatel y
axlal direction, and in substantially drum

Torm, so as to inclose within them a relatively

large and practically-unobstructed intake-
chamber, and said blades formed as curved
plates having their outer edges turned for-
ward in the direction of rotation, and ar-
ranged with a forward angle or lead, with
their outer edges in advance of their inner
edges, so that the outer or discharging area
of the ports is less than their interior orinlet

area. | |
10. A centrifugal fan or pump, comprising |
a rotary member having numerous thin elon-

gated blades arranged lengthwisein APProxi-
mately axial direction, and in substantially
dram form, so as to inclose within them-a
relatively large and practically-unobstrueted
intake-chamber, and in transverse section ar-

raugea, relatively to the axis and direction

of rotation, to carry the fluid with them ro-

| tatively and discharge it tangentially, a disk

on which said blades are mounted at one end,
and an annularsupport for the opposite ends
of said blades, and a means for so mounting
sald rotary member as to permit the tangen-
tial escape of the fluid discharged from said

Dlades. |
- 11. A centrifugal fan or pump comprising
stationary and rotary members, the rotary

member having numerous thin elongated
blades arranged lengthwise in approximately

axial direetion, and in substantially drum

form, so as toinclose within them a relatively

large and practically - unobstructed intake-

chamber, and in transverse section arranged,
relatively to the axis and direction of rota-
tion, to carry the fluid with them rotatively
and discharge it tangentially, and the sta-
tlonary member havingan eye through which
the fluidisdrawn coincident with said intake-

chamberand ofadiametersubstantially equal

to that of said chamber, and having means
for so mounting said rotary member as to per-
mit the tangential escape of the fluid dis-

charged from said blades.

- 12. A centrifugal fan or pump comprising
stationary and rotary members, the rotary
member having numerous elongated blades

arranged lengthwise in approximately axial

direction, and in substantially drum form,
so as to inclose within them a relatively large
and practically - unobstrueted intake-cham-
ber, and in transverse section arranged, rela-
tively to the axisand direction of rotation, to
carry the fluid with them rotatively and dis-
charge it tangentially, and the stationary
member having an eye through which the
fluid 1~ drawn coincident with said intake-
chamberand of a diameter substantially equal
to that of said chamber, and having means
for so mounting said rotary member as to per-
mit the tangential escape of the fluid dis-
charged from said blades, and the aggregate
effective area of the ports between the blades
of said rotary member approximately equal
to the area of said eye. |

15. A centrifugal fan or pump comprising
stationary and rotary members, the rotary
member having numerous elongated blades
arranged lengthwise in approximately axial
direction, and in substantially drum form,
80 as to inclose within them a relatively large
and practically - unobstructed intake-cham-
ber, and in transverse section arranged, rela-
fively to the axis and direction of rotation, to
carry the fluid with them rotatively and dis-
charge 1t tangentially, and the stationary
member comprising a casing adapted to per-
mit the tangential escape of the fluid dis-
charged from said blades.

14. A centrifugal fan or pump, comprising

a rotary member having numerous elongated
blades arranged lengthwise in approximately -

axial direction, and in substantially dram
forin, so as to inclose within them a relatively
large and practically - unobstructed intake-
chamber, and in transverse section arranged,

5 :
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relatively to the axis and direction of rota-
“tion, to carry the fluid with them rotatively

and discharge it tangentially, the ports be-
tween said blades being open at their intake

ends, and having an inlet-opening to said
chamber of diameter approximately equal to.
‘the external diameter of the series of blades,

soas to admit the inflowingfluid into the open
ends of said ports. -

15. A centrifugal fan or pump, comprising.
“a rotary member having numerous elongated

blades arranged lengthwise in approximately

- axial direction, and in substantially drum

20

form, so as to inclose within them a relatively

large and practically- unobstructed intake-

chamber, and in transverse section arranged,

‘relatively to the axis and direction of rofa-

tion, to carry the fluid with them rotatively
and discharge it tangentially, the ports Dbe-
tween said blades being open at their intake
ends, and an annular support for the intake

“ends of the blades, such support engaging the

30

outer edges thereof. |

- »

16. A centrifugal fan or pump, comprising
a rotary member having numerous elongated

blades arranged lengthwise in approximately

axial direction, and in substantially drum
form, so as to inclose within them a relatively
large and practically -unobstructed intake-

chamber, and in transverse section arranged,
relatively to the axis and direction of rota-

662,395

tion, to carry the fluid with them rotatively
and discharge it tangentially, the ports be-
tween said blades being open-at their intake

ends, and the blades being cuarved trans-
versely at their intake ends to stitfen them.

17. A centrifugal fan or puwp comprising

stationary and rotary members, the rotary
memwber having numerous elongated blades
arranged lengthwise in approximately axial
direction, and in substantially drum form, so
as to inclose within them a relatively large
and practieally -unobstructed intake-cham-

ber, and in transverse section arranged, rela-

tively to the axis and direction of rotation,

to earry the fluid ‘with them rotasively and

discharge it tangeutially, the ports between
| 'said blades being open at their intake ends
and the stationary member having an eye

through which the fluid is drawn concentric
with said intake chamber and ot a diameter

approximately equal ro the external diameter
of the series of ‘blades, s0o as to admit the in-

fowing fluid into the opeunends of said ports.
In witness whereof I have hereuuto signed

my name in the presence of two subseribing

witnesses. | |

SAMUEL C. DAVIDSON.

Witnesses:
GEORGE GOOLD WARD,
HueH TAYLOR COULTER.
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