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Unlted States Patent Ofﬁce
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| | 3 101 890 | o
| FANS HAVING RADIAL FLOW R@TORS IN
| AXTAL FLOW CASINGS . .
- -Raymond L. Carlson, Canton, Mass., nsszgnor to Westn
| Inghouse Electric Corporation, Eaet Plttshurgh Pa.,

- corporation of Pennsylvamia
l"lled May 29, 1961, Ser. No 126, 37’7

3 Clanns., (Cl 230—-127)

| Tl:ns 1nventlon relates to fans having radtal flow rotors

- in axial flow-casings, and has as objects to cool the bear-
ings of such rotors, and to provide seals for preventln,_,_
eseapmg mto the rootns .

gases handled by such fans 1fto
where the fans are located. S
In fans having radial ﬂow rotors in outer a}ual ﬂow cas-
1ngs, it 18 custo

taminated gases which may overheat their bearings, and

~which may escape into the rooms in fwhteh the fans are -

- located.

the bearings, and to form an air seal to prevent the escape
of gas along the rotor shaft into the rcom where the fan
| In one e
" hub has radial slots formed in its back side for forming

_ ary to support the shafts of the rotors and
the'bearings for the shafts, within inner casings behind the
Such fans are often used to handle hot and con-
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The inner easmg 1’7 has a downstream end which is

 closed by end wall 38, and has an upstream end which

7!

- of the rotor 31.

18 closed by end wall 39 exeept that the latter has a clear-

ance opening 46 for the shaft 28. The wall 39 extends
parallel to and is spaced axially from the back plate 33
The back plate 33 has a clearance opeu-

. mg 48 around the shaft 28.

-_1'5' 5the wall 3% around.the opening 46, and converges within .

An electric motor 49 has a base 41 attached to the top'_ '

of the casing 1@, and has a pulley 42 on its shaft aligned
10
. a hollow fairing 45 extending therethrough in vertical
: alignment with the pulleys 37 and 42. Belts 47 on the -
- pulleys 37 and 42 extend through the fairing 45. - |

vertically with the pulley 37. The walls 14 and 19 have

An annular ting 58 is attached to the upstream side of'

- the space between the wall 3% and the back plate 33,

towards the back plate. -

'An annular ring 51 is attached

- to the downstream side of the back. plate 33 around the

20

- opening 48 and dwerges within the space between the
wall 39 and the back plate 33, towards. the wall 39 and-_ |

| o around the converging portion of the ring 59.
- This mventlon uses the hub of the rotor of suoh a

~ fan as an auxiliary fan which draws in room air to cool

radial passages between it and the back plate of the rotor.

sage producing holes is provided through the hub from

its back side to its front side, and uniformly spaced apart

around the shaft. The passaﬂfes e formed aet as aux-

iliary fan blades.

This invention will hnow *be descrlbed ‘Wlth fteferenee' 35

to the annexed drawings, of which:

o In another embodiment of this invention, a series of pas-
30

-'dlally - a spiral..

‘The hub 39 has a central, circular recess 55 and has
eight, equally spaeed-apart radially extending slots 56

. which e}ttend frotn the récess S@ to the perlphery of the
25 hub -

bodiment  of .this ‘invention, the .

In the. OPEI‘&UOI] of FIG 1, the rotatton of the rotor 31

' by the motor 486, cause gas to be drawn in through the

duct 13 and passage 12, and discharged by the rotor, ra-
The gas discharged by the rotor is
turned axially by the inner and outer casings 17 and 10
respectively, and passes through the annular passage 21.

- Near the downstream end of the passage 21, the vanes 20

FIG. 1 1S a e1de section of a fan emhodymg 12]]18 1nven-_ |

tion;

FIiG. 2 is an enlerﬂ*ed seetlon of the hub the rotor

back plate the upstream end wall of the inner easmg, and .

the seal rings between the baok plnte nnd the end wall

| _oEFIG 1;

FIG. 3 is a seetlon alonﬂ the lmes 3—3 of FIG 2

FIG. 4 is a view similar to FIG. 2 but showing a huh"

' ihlawng d]ﬁerenﬂy formed auxiliary fan passages, and
- FIG. 5 is a section along the lines 5—5 of FIG. 4.
Referrmg to the drawings, a generally eyl.tndtloal outer

its downstream end, a converging wall 14 formed as a

~ frustrum of a cone, which is connected to a ﬂasl outlet

~duct 15, The oasmg 16 is supported on a base 16.
An inner casing 17 has a
18, and a converging downstream. wall 19 shaped as
~ frustrum of a cone, euppotted from and concentric w_lth
the outer casing 1¢ by spin removing vanes 20 within an
annular passage 21 between the cylindrical portions of the
‘inner and outer casings.

~ hub 33 is prowded with the central opening 55 and the |

45

- radial slots 56 in its downstream side.

“remove the spin from the gas, reeovenng pressure there-
from, the straightened-out :gas passing through the pas-

sage 29 into the outlet duct 15. | |

For acrodynamic reasons, it is customary to place the
bearlngs of this type of fan in the inner eaemg 17 which
is closed except for the connection of its interior through
the hollow fairing 45 to the atmosphere around the fan,

“and except for the clearance opening 46 in its end wall 39. -
.~ When hot gas passes : through the annular passage 21, the -

interior of the inner casing 17 may be so heated that the
hearmge 27 may be damaged. For preven'nng this, the

The slots act as

o radial fan blades when the hub is rotated and drarw air
casing 10 has its upstream wall 11 turned inwardly to fortn |

' ~ an inwardly converging, comnical, gae inlet pessage 12
connected to a gas supply duct 13. “The casing 10 has-at

50

through the fairing 4%, into the inner casing 17 around
the bearings 27, t‘lrouﬂh the openings 46 and 48 into the

blades of the rotor 31 where it is discharged with the
gas drawn through the passage 12 into the annular pas— o

- sage 21. . This air cools the bearings 27.

cylindrical upstream portton -

(zas from the rotor 31 which leaks through the space
between the back plate 33 and the wall 39 and would

. otherwise leak into the inner casing 17 and through the
o5 fairing 45 into the room in which the fan is located, is

prevented from: passing into the inner casing by the seal

- rmge 5% and 51 which deflect such gas towards the open- |

The walls 14 and 19 are concen- .

tric, with the wall 19 converging more than the wall 14

~ soastoform a- dwergm passage 23 between the fwalls 14

| 'aud 19.

60

Supported on razls 24 which extend hor1zontally ACross
the interior of the inner casing 17, and which are se-

~oured at their ends to the inner surface of the wall 18,
- are bearings 27 for rotary shaft 28. The shaft has at-
tached to its upstream end hub 3¢ of centrifugal or radial

rotor 31 having blades 32 secured to a back plate 33 and
a front plate 34. The rotor 31 has an axial inlet between

. the outer end of its

‘ront plate 34 and the inner. end of the
passage 12. The back plate 33 is secured to the hub 30

by rivets 36
end of the shaft 28.

- spaced-apart around the sha:

70

A pulley 3‘7 1S attaohed to the downstream -
o - 28, the seal ring 51 _extendtng_ around such inlets.

ing 48 in the back plnte 33, and cause such gas to be

induced into the opening 48 by the ejector action of the

‘air flowing through the opening 46 and the converging
~ portion of the ring 5¢ which acts as an ejector muzzle. |

The embodiment of the invention shown by FIGS. 4

and 5 is similar to that shown by FIGS. 1-3 except that

instead of the central recess 55 and the radial slots 56
being prowded in the back side of the hub 30, and the
~ back plate 33 being provlded with a central opening 48

around the shaft 28, the hub has eight holes 60 equally
't drilled through the hub,

with their axes diverging away from the back side of the
hub. - The inlets of the holes are at the back side of the

rotor elosely adjacent to the adjacent portion of the shaft
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In the operation of FIGS. 4 and 5, the holes 60 act as

auxiliary fan blades which when the rotor 31 is rotated,

draw air from the atmosphere around the fan through

the opening 46, the interior of the inner casing 17 around
the bearings 27, and the fairing 45. The seal rings 50 and
51 act to prevent the escape of gas from the rotor into
the atmosphere around the fan, as described in connec-
tion with FIGS. 1-3.

What is claimed is:

1. In a fan having an outer casing, circular in section,
a smaller Inner casing, circular in section, within said

outer casing and concenfric therewith, said inner casing

having a closed downstream end wall, and having an up-
stream end wall having a central opening around the axis
of said casings, a radial flow fan rotor having a back plate
adjacent to and extending substantially parallel to said
upstream wall, said rotor baving a front plate spaced
from said back plate and having fan blades supported
between said plates, a hub attached to said back plate, a
shaft attached to said hub and extending through said cen-
tral opening into said inner casing, bearings in said inner
casing around said shaft, and having air supply means
extending through said outer casing into said inner cas-
ing, the combination therewith of auxiliary fan means for
drawing air through said supply means into the interior of
said inner casing and said central opening and discharging
such air into said fan blades, said auxiliary fan means
comprising passages in said hub having air inlets adjacent
to said shaft and having air outlets spaced from said shaft
larger distances than said inlets are spaced from said
shaft, and secaling means for preventing the escape of gas
from said rotor through said central opening, said sealing
means comprising an annular ring attached to said up-
stream end wall around said central opening, and having
a first portion converging towards said hub and a second
annular ring attached to said rotor around said air inlets
and having a portion around and spaced from said first
portion.

2. In a fan having an outer casing, circular in section,
a smaller inner casing, circular in section, within said
inner casing and concentric therewith, said inner casing
having a closed downstream end wall, and having an up-
stteam end wall with a central opening around the axis of

said casings, a radial flow fan rotor having a back plate

adjacent to and extending substantially parallel to said up-
stream end wall, said rotor having a front plate spaced
from said back plate and having fan blades supported be-
tween said plates, a hub having a portion attached to said
back plate, a shaft attached to said hub and extending
through said central opening into said inner casing, bear-
ings within said inner casing around said shaft, and hav-
ing air supply means extending through said outer cas-
ing into said inner casing, the combination therewith of
auxiliary fan means for drawing air through said supply
neans into said inner casing and through said central
opening and discharging such air info said fan blades, said

10

4

auxiliary fan means comprising radial slots in the down-
stream side of said hub portion, said plate having a clear-
ance opening around said shaft at the inner ends of said
slots, and sealing means for preventing the escape of gas
from said rotor through said central opening into said
inner casing, said sealing means comprising an annular
ring attached to said upstream wall around said central
opening and having a first portion converging towards
sald hub, and a second annular ring attached to said back
plate around said clearance opening and having a por-
tion around and spaced from said first portion.

3. In a fan having an outer casing, circular in section,

. a smaller inner casing, circular in section, within said in-

15
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ner casing and concentric therewith, said inner casing hav-
ing a closed downstream end wall, and having an up-
stream end 'wall with a central opening around the axis
of said casings, a radial flow fan rotor having a back
plate adjacent to and extending substantially parallel
to said upstream end wall, said rotor having a front plate
spaced from said back plate and having fan blades sup-
ported between said plates, a hub attached to said back
plate, a shaft attached to said hub and extending through
said central opening into said inner casing, bearings within
said inner casing around said shaft, and having air sup-
ply means extending through said outer casing into said
inner casing, the combination therewith of auxiliary fan
means for drawing air through said supply means into
said inner casing and through said central opening and
discharging such air into said fan blades, said auxiliary
fan means comprising a plurality of spaced apart holes
extending from adjacent to said shaft into the downstream
side of said hub through said hub with their axes diverg-
ing towards said blades, and sealing means for preventing
the escape of gas from said rotor through said central
opening into said inner casing, said sealing means com-
prising an annular ring attached to said upstream wall
around said central opening and having a first portion
which converges towards said hub, and a second annular
ring attached to the downstream side of said hub around
said shaft, and having a portion around and spaced from
said first portion. |

References Cited in the file of this patent
~ UNITED STATES PATENTS

390,508 Mosher et al. oo Oct. 2, 1888
1,289,337 Wilfley e Dec. 31, 1918
1,429,538  Schetzel e Sept. 19, 1922
1,604,328 Walker e Oct. 26, 1926
2,601,030 Kleinetal, - ___ June 17, 1952
2,888,188 Hersh o May 26, 1959
2,936,715 Southam et al. oo May 17, 1960

FOREIGN PATENTS

104,270 Australia — e . June 30, 1938

472,112 Germany oo Feb. 22, 1929
1,016,738 France e Sept. 3, 1952



	Drawings
	Front Page
	Specification
	Claims

