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1o all whom it may concern: S
Be it known that I, Jorx Kirsy, a subject
~of the King of Great Britain and Ireland,
residing at Leeds, in the county of York,
England, have invented Improvements in
Centrifugal Fans, Pumps, and the Like, of
~which the following is a specification.
~This invention relates to centrifugal fans,

- pumps and the like and has for object, in

the case of single fans and pumps to effect
~the delivery of air or fluid from the dis-
charge orifice of such fans or pumps in a
quiescent manner, 7. e. without swirl, and in

- the case of multicellular fans and pumps in

which the cells are arranged in series, to in-

~sure that fluid will be passed from one fan

Ny
¢

or pump cell or chamber through the com-
municating orifice to the next succeeding

- fan or pump cell or chamber in a quiescent |

state and finally be emitted from the dis-
charge orifice in a similar manner.

[n the accompanying drawings Figure 1

1s u cross sectional elevation of a single fan

~according to this invention. Fig. 2 is an |

end view of the casing surrounding the fan,

with the delivery part removed. F 1. 3 1S -

~a sectional elevation of a multicellular fan

according to this invention and Figs. 4 and

ol

5 are details thereof hereinafter referved to.
I1g. 6 1s a view of one half of the casing of

~a single fan having twin suction orifices.

Aty

Fig. 7 is a cross sectional elevation of such

a fTan. Ifig. 8 is a sectional elevation of a

~modified form of multicellular fan and Figs.
9, 10 and 11 ave details thereof. o

plate @ which carries the vanes ) the full

- diameter of the fan ¢ and formed in one

40

piece with the center boss, by which the fan

is carried, as shown in Iig. 1. The vanes b
ave further supported by an annular front
plate d having an external diameter corre-

sponding to the diameter of the back plate

¢ and furmshed with a central inlet ovifice f

~ of the same diameter as the diameter of the

o
(N

circle formed by the inner edges of the fan
vanes 6. When the suction of the fan is

- through central orifices / and 7* on both sides
g and ¢ as shown m Figs. 6 and 7, such
tan 1s formed with a central plate or arms 4

having vanes 4 on both sides thereof and
~which vanes may be formed in one piece
with the central plate or arms A or may be

secured thereto. In a multicellular fan or

A convenlent form of fan for effecting the |
“before mentioned purpose, may have the back

pump, Kig. 3, the requisite number of these

tans ¢ are secured on the main shaft ¢ and
revolve in separate cells or chambers % formed
by shells or casings J which communicate
with each other through central openings m
formed therein. The shells or casings [ are

so constructed that they can readily be put

together and taken apart for facilitating the

~assembling and securing of the fans ¢ in

their proper positions on the main shaft ¢

~which 1s journaled in suitable bearings n car-
ried by brackets o located outside the fan or
“pump casing /. o

~Lhe chambers & surrounding each fan ¢
according to this invention are made much
larger than the fan ¢ in order to provide an

annular space p surrounding the periphery

 of each fan ¢ and a suitable space or pas-
sage s behind the back plate ¢ thereof  for

‘the passage of fluid under pressure to the
next cell or chamber 4. The above men-

tioned annular spaces p and passages s are

divided into several compartments ¢ by ra-

dial ribs u, Figs. 3 and 5, placed at equal

distances apart and extending from the edge

¥

v' of the central orifice m of the chamber /%
to the outer wall 2 thereof. The portions
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of the ribs w which extend behind the back

plate ¢ of the fan ¢ are almost as wide as
‘the space or passage s between the. back of
‘the fan ¢ and the side of the chamber %, and

the portions of the ribs %' which extend over

and clear of the periphery » of the fan ¢ are

as wide as or rather wider than the width
of the fan ¢. -' - -

The delivery chamber %' of a single fan.

or pump or the last chamber %' of a multi-

‘cellular fan or pump is provided with ra-
“dial ribs ' only in the annular space p sur-

rounding the fan ¢ and the outer edges u? of

such ribs w' communicate with the discharge

orifice 2 which may be annular in form, of

- the requisite breadth and depth and pro-

vided with a discharge outlet ¥ of rectangu-

lar or other cross section.

Instead of forming the last chamber /*

‘with an annular discharge orifice z as above
‘described it may have one or more suitable

ribs 2, Figs. 4 and 11, running across it in
the direction of the discharge outlet orifice.
- The casings / instead of being formed in
one piece with the radial ribs « and «*, may
be made in two parts 1 and 2, Figs. 8, 9 and
10, connected together, as shown in Fig. 8,
the part 1 having the radial ribs % formed
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i its chamber % behind the back e of the

fan, as hereinbefore described, while the
part 2 of the casing may have the radial
ribs «* over the periphery of the fan ¢ formed
in 1ts chamber, so that when secured to-
oether, the radial ribs 4 and %' will come
together and form whole ribs, see ‘F1g. 8.
The casings ¢ and ¢* of a single fan, Ifigs.
6 and 7, having a volute discharge 3, have
radial ribs %' formed in the chambers % 1n
each half of the casing over the periphery of
the fan ¢ in the volute discharge 3, so that
when secured together they form whole ribs
»* extending across the volute discharge ori-
fice 3. | -
The action of a multicellular fan or pump
constructed 1n accordance with this inven-
tion 1s as follows:—The fluid on entering
the central orifice of the first fan 1s dis-
charged from its periphery in a centrifugal
manner into the radial compartments formed
around it and along the radial passages at
the back of the fan when 1t becomes changed
into the quiescent state and passes into the
central orifice of the next fan by which 1t 1s
delivered in a like manner to the next com-

partinents and fan and so on until it 1s dis-

charged by the last fan nto the compart-
ments formed in the annular space sur-
rounding it, from whence 1t passes direct
into the annular discharge orifice 11 a qui-
escent state. |

What I claim 1s:—

1. A centrifugal fan comprising an 1m-
peller, a casing formed in two sections, such
sections together surrounding the impeller
and inclosing a peripheral fluid-receiving
chamber in free communication with the
space through which the impeller revolves,
radial ribs formed in one of said sections
and extending for the whole width in an
axial direction of said fluid receiving cham-
ber over and close to the peripheral edges
of the impeller vanes, said ribs dividing said
chamber into radial compartments, and a
discharge passage formed in the other of
sald sections.

9. A centrifugal fan comprising an 1m-
peller, a casing formed in two sections, such

sections together surrounding the impelier

and inclosing a peripheral fluid-receiving
chamber in free communication with the
space through which the impeller revolves,

and radial ribs in both of sald casing sec-

tions adapted to register to form guides to-
gether extending for the whole width 1n an
axial direction of said fluid receiving cham-
ber over and close to the peripheral edges

of the impeller vanes, said ribs dividing said

chamber 1nto radial compartments.
3. A centrifugal fan comprising an im-

peller, a casing having an inlet orifice at one

6o

side and communicating with a discharge
chamber at the other side, said casing sur-
rounding said impeller and mclosing a pe-

chamber

!
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riphéral fluid-receiving chamber in free com-

munication with the space through which

the impeller revolves, radially arranged ribs

over and close to the peripheral edges of
the impeller vanes, said ribs dividing said

extending for the whole width in an axial -

direction of said fluid receiving chamber 7¢

chamber into radial compartments, and ribs

formed in said discharge chamber. -

4. A centrifugal fan comprising an im-.

peller, a casing having an inlet orifice at one =
side and communicating with a discharge -
chamber at the other side, said casing sur-

rounding said impeller and inclosing a pe-
ripheral fluid-receiving chamber in free com-
munication with the space through which

‘the impeller revolves, radially arranged ribs

extending for the whole width in an axial

direction of said fluid receiving chamber

over and close to the peripheral edges of

the impeller vanes, said ribs dividing said =~

charge chamber.

5. A centrifugal fan comprising an 1M~
peller, a casing formed in two sections, such

chamber into radial compartments, and sub-
stantially parallel ribs formed in said dis-

sections together surrounding the impeller
and inclosing ‘a peripheral flmid-receiving
chamber in free communication with the -

space through which the 1mpeller revolves,

radial ribs formed in one of said sections

and extending for the whole width in an

axial direction of said fluid receiving cham-

the impeller vanes, said ribs dividing said

her over and close to the peripheral edges of

into radial compartments, and a

discharge chamber formed in the other of =

sald sections.

6. A centrifugal fan comprising an im-
105

peller, a casing formed in two sections, such

sections together surrounding the impeller

and inclosing a peripheral fluid-receiving
chamber in free communication with the

space through which the impeller revolves,
radial ribs formed in one of said sections

110
and extending for the whole width mm an
axial direction of said fluid receiving cham-

ber over and close to the peripheral edges of

the impeller vanes, said ribs dividing said
chamber into radial compartments, a dis-
charge chamber formed in the other of said

sections, and ribs formed in said discharge -

chamber.

7

peller, a casing formed in two sections, such

. A centrifugal fan comprising an im-
120
sections together surrounding the impeller -

and inclosing a peripheral fluid-receiving

chamber in free communication with the
space through which the impeller revolves,
radial ribs formed in one of said sections 125
and extending for the whole width mn an - =
axial direction of said fluid recelving cham-

ber over and close to the peripheral edges :

of the impeller vanes, said ribs dividih'g__:ﬁ
said chamber into radial compartments, a




o .' - v .. ) - Do - B --.: | .,.,: ,.-;3 -.,_. '. r' A ' | - . | - -' | ) .-. L o o . . o at 1., .IJ ) . . o
 discharge chamber forined in the other of | ancther, radial ribs forhied I said Casing’
~said sections, and substantially parallel ribs

989,140

formed in said discharge chamber.

8. A multi-cellular centrifugal fan com-

- 01

10

prising a plurality of impellers, casings sur-

rounding. each of said mmpellers and eacl

inclosmg a peripheral fluid-receiving cham-
ber 1n free communication with the spuce
through which the corresponding impeller

revolves, and the casings of the respective
impellers being also in communication one
with another, and radially arranged ribs in

~each casing extending for the whole width

~1n an axial direction of said fluid veceiving
~chamber over and close to the peripheral

edges of the impeller vanes, said ribs divid-

ng sald chambers into radial compartments |

~1nto which the fluid is unrestrictedly driven

by the mmpellers.

Y. A multi-cellular centrifugal fan com-
~prising a plurality of impellers, a plurality

- of casings each formed In two sections to-

1
- Ot

50
 together extending for the whole width in
an axial direction of said fluid receiving
~chamber over and close to the peripheral
~edges of the impeller vanes, said ribs divid-

~gether surrounding the respective impellers
- and 1inclosing peripheral fluid - receiving
chambers 1n free communication with the
space through which the corresponding im-
peller revolves, said fluid-receiving chambers

bemg also In communication one with an-
other, and radial ribs in both of said casing
sections adapted to register to form guides

Ing sald chambers into radial compartments

~into which the fluid is unrestrictedly driven

40

by the impellers. . _ -
10. A multi-cellular centrifugal fan com-

_'ﬁprising. a plurality of 1mpellers, a plurality

of casings each formed in two sectiong to-

~gether surrounding the respective impellers
and 1nclosing peripheral fluid - receiving

chambers in free communication with the

space through which the corresponding im-
- peiler revolves, said fluid-veceiving cham-
bers being also in communication one with

~another, radial ribs formed in said casing

sections except the last and extending for
- the whole width in an axial direction of said
50

fluid receiving chamber over and close to the

peripheral edges of the impeller vanes, said

- ribs dividing said chambers into radial com-

80

~ partments into which the fluid is unrestriet-

edly driven by the impellers, and a dis-

charge chamber formed in the last of said
- sections. o

11, A multi-cellular centrifugal fan com-
prising a plurality of impellers, a plurality

~of casings each formed in two sections to-

gether surrounding the rvespective impellers

- and 1nclosing  peripheral fluid - recelving

~chambers 1n free communication with the

~space through which the corresponding im-

65

peller vevolves, said fluid receiving cham-
bers being also in communication one with -

axial direction of said

sectlons except the last and extending for
the whole width in an axial direction of said

tiuid receiving chamber over and close to e

peripheral edges of the impeller vanes, said

ribs dividing said chambers into radial con-

Ry
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partments into which the fluid is unrestrict-

edly driven by the impellers, a discharge

chamber formed in the last of sald sections,

and ribs formed in said discharge chamber.
12. A multi-cellular centrifugal fan com-

1
Y

prising a plurality of impellers, a plurality

of casings each formed in two sections to-

gether surrounding the respective jmpellers

and 1nclosing peripheral fluid - recelving

chambers in free communication with the

space through which the corresponding im-

peller revolves, said fluid-receiving chamn-
bers being also in communication one yith

another, radial ribs formed in said casing

sections except the last and extending for

the whole width in an axial direction of said

Huid receiving chamber over and close to the

pervipheral edges of the impeller vanes, said
ribs dividing said chambers into vadial com-
partments imto which the fluid is unrestrict-
edly driven by the impellers, a discharge
chamber formed in the last of said sections,
and substantially parallel ribs formed in

sald discharge chamber. | |

13. A multi-cellular centrifugal fan com-

3C

o0

oo
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prising a plarality of impellers, casings sur- -

rounding each of said impellers and each in--
ciosing a peripheral fluid-receiving chamber

m free communication with the space through
which the corresponding impeller revolves,

and the casings of the respective impellers

being also in communication one with an-
other, and radially arranged ribs in each cas-
mg extending for the whole width in an

ber over and close to the peripheral edges of

the impeller vanes and extending I‘adially_in--

uid receiving cham- -

105

ward down one side of the respective im-

peller, said ribs dividing said chambers into
radial compartments into which the fluid is

unrestrictedly driven by the impellers. _
14. A multi-cellular centrifugal fan com-
prising a plurality of impellers, casings sur-

‘rounding each of said impellers and each in-

closing a peripheral fluid-receiving chamber

110

115

in free communication with the space through

which the corresponding impeller revolves,
and the casings of the respective impellers

being also in communication one with an-

120

other, and radially arranged ribs in each

casing extending for the whole width in an
axial direction of said fluid receiving cham-

ber over and close to the peripheral edges
of the impeller vanes, said ribs in the case"
of all casings except the last extending radi-
“ally inward down one side of the 1mpeller, -

and said ribs dividing said chambers into

radial compartments into which the fluid is

‘unrestrictedly driven by the impellers.

130
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15: A multi-cellular céntrifugal fan com-
prising a plurality of impellers, casmgs sur-
rounding each of said impellers and each 1n-
closing a peripheral fluid receiving chamber
in free communication with the space through
which the corresponding impeller revolves,
and the casings of the respective 1mpellers
being also in communication one with an-
other, and radially arranged ribs in each cas-

ing extending for the whole width mn an

axial direction of said fluid receiving cham-

ber over and close to the peripheral edges of

the impeller vanes, said ribs in the case of
all casings except the last extending radially
inward down one sgide of the impeller, and
said ribs dividing said chambers mto racdial
compartments into which the fluid 1s unre-
strictedly driven by the impellers, a dis-
charge chamber formed in the last of the
casing sections and ribs formed in said dis-
charge chamber. | -

16. A multi-cellular fan comprising a plu-
rality of impellers, casings surrounding each
of said impellers and each mclosing a pe-

939, 140

' ripheral fluid-receiving chamber in free com- g5
munication with the space through which
the corresponding impeller revolves, and the
‘casings of the respective impellers being also-
in communication one with another, and =
. 80
ing for the whole width in an axial direction
of said fluld receiving chamber over and .
close to the peripheral edges of the impeller
vanes, said ribs in the case of all casings ex- . -
cept the last extending radially inward down
one side of the impeller, and said ribs divid-
ing said chambers into radial compartments
“into which the fluid is unrestrictedly driven -
by the impellers, a discharge chamber formed =
in the last of the casing sections and sub- 40
stantially parallel ribs formed in said dis-

radially arranged ribs in each casing extend-

charge chamber.
- Signed at Leeds,
first day of March 1908.

Witnesses: .
: Roserr Epwin Pracock CRrRAVEN,
Epwixn CrAVEN.

England, this thivty-

JOHN KIRBY.
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