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i son of Letters patent.
1909. Serial No. 485,230.
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controlled by the doors 6 as W
‘rg. 1. 2 and 9. As shown 1D

f West- | reterence to Figs. 1, 2 aT _ _
said application the sections 10, 11 of the

door or valve are
! gection 10 mMOVES in gulde :
13—14 and 2 disk

‘0 Ventilating APP aratus, of which | The chaft 7 has hubs
pecifi- | 16, secured thereto, the disk 16 bemg inter-
- » hub. Annular plates OF

mediate of th

disks 17 are ottached to the arms 15 which 69
have thelr inner |

the internal

ing equal OF approximately equal to the di-
of the openings 2 ‘h the casing.

ing mines, ete.,

struction and arrangemn
ihe formation of eddies 18 prevented and the | ameters
15 general officiency of the fan increased. The arms 15 may be radial as shown 1D Fig. 70
The invention :s hereinafter more ully | 2 or curved backward irom e direction of
rotation as showih in Figs. 1 and 4. The
‘nos 18 which are secured to the arms

described and claimed.
In the a(;comp-egnying drawings forming a | inner wing _
art of this gpemﬁcation - ; i diate disk 16 may be

there- | Outer Wings 19 and 20 are arl

“Jdouble | the annular plates 17 a
disk 16. The wings are preferably formed
i ing 19 having

osite curvatures, the w
e and outer portion

o and Fig. 4 1s & V€W <imilar to Fig. 1 ¢ rotation, while
of the construc- the wing 20 1 other member ot
' os Mmay be conveniently 85

the direction O

- b e T - Pk . _
T NTTUTL

? .
illustrating 2 modification

30 {ion shown in said figure. o the pair, a8 _
In the practice of my invention the fan 18 termed, has its nnet portion cONVeX and 1ts
grranged 1n 2 casing 1 having openings outer portion concave in direction of rota-
mbers Or channels 3 which com- tion of the fan 1t will be observed that
] with the | these al® not strictly radial but incline from

tion of 90

their respective ernds |
‘. The flow their imner ends back from the direc
of the Tan The amount of inclina-

irolled | rotation
tjon may be v also the curvature
] be made straight.

ontrolled by | of the wings,
rising a pair ate preferably 5

mine into the sa
doors 6. The fan 1S mounted on 2 8 aft T 1 The wings comp
40 mounted concentrically with the openings 9 | arranged more nearly ad]
through which air 15 Jrawn from the cham- | than the pairs ol wings, and these pairs are
bers into the center of the fan, and periph- | SO spaced relative to the ‘nner wings 13 that
erally discharged nto the spiral passage g | air is mainly directed by the latter betweel
between the periphery of the fan and cas- | the members of lternate palrs of outer
45 jno 1. This spiral Ppassago communicates wings. The pair of outer wings in the rear 109
with the mine and with a chimney 9. The | of the inner wings should be prefembly_ ar-
Aow of air from {he chamber 18 controlled ranged 1 «ych relation 10 the inner Wings
by a sectional valve or door 10 11, fully de- that air flowing back over the outer ends oI
seribed and claimed 1 an application Jorjal | these WIngs 18 will be de}ivered into the
50 No. 328,092, filed by me July 27, 1906. This gpaces Detweel pairs of WIDgS 19, 20 and 105
door, which .« arranged 1N the casing, is | between adjacent Palrs of wings Tt will
adapted to be chifted from 2 position trans- be observed that the inner Wings do not
verse of the chimney to a positlon transverse extend to the circle passing through the 11-
- of the spiral passage ner ends of wings 19, 20, but have their
outer ends bent Paclk to form passages or 110
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10. In a centrifugal fan, a Wing construc-

45

063,278

and having openings or SPaces between the

inner ends of each pair. |

8. A fan having In combination a series
of inner wings, and two 1
wings, the adjacent wings of the two serles
being so arranged relative to each other that
the passage between them gradually 1n-
creases in width toward the periphery of
the fan, and vanes arranged between sal
adjacent wings and oppositely inclined rela-
tively to such wings and to each other.

7. A fan having _
of inner wings, a series of outer wings, vanes
arranged between the
an angle to the outer wings and to each
other, thereby forming V-shaped spaces and
pilot wings arranged 1n or approximately n
line radially with the apices of the spaces
formed by the vanes. | | _-

3. A fan having 1n combination a series
of inner wings, two series of reversely
curved wings extending from the inlet the
ranged and vanes arranged in V-shaped re-
1ation to each other between the two series
of outer wings so that the wider portion of
the space between the vanes will be toward
the periphery ot the fan. -

0 In a centrifugal Tfan, a wing construc-
tion including a wWing extending outward
from the eye of the fan toward the periph-

ery and a vane arranged rearward of said

wing adjacent to ihe outer end of the lat-
tor and forming with said wing, a passage-
way for air along the rear surface oI
wing, said passageway contacting outwardly
aniformity, substantially

tion including a wing ‘extending outward
from the eye of the fan toward the periph-
ery, a vane arranged rearward of sald wing
adjacent to its outer end and spaced there-
from to form a passageway for air along
the rear surface of sald wing, and a second
wing arranged rearward of the first and ex-

‘arranged to form with the first

ery and immwardly convergl

in. combination & series.

outer wings and abt

being oppositely ar-

of said

3

tending outward from. the eye of the fan and
wing a pas-
sageway through which air is fed to the
passageway formed by the vane and first
wing,. cubstantially as described.

11, In a centrifugal fan, & wing construc-
tion inecluding )
o vanes ar-
ranged rearward of said wing and adja-
cent to its outer end; one of the vanes form-
ing with said wing 2 passageway Ior 1T
flowing over the rear surface of said wing,
«ubstantially as described.

19. In a centrifugal fan, a wing construc-
tion including a Wing extending outward
from the eye of the fan toward the periph-
ery, and vanes arranged rearward of said
wing and adjacent to its outer end, sald
vanes diverging outwardly, and the inner
ends of said vanes being separated to torm a
passage for the sutward flow of air, substan-
tially as described.

" 13, In a centrifugal fan, a wing construc-
Hon including a pair of wings extending
outward from the eye of the fan toward the
periphery and forming between them a pas-
sageway for alr, and outwardly diverging
vanes arranged adjacent to the outer ends
of said wings, the nner ends of the vanes

lying in the passageway between said wings,
substantially as

described.

14 In a ventilating fan the combination
with a wing extending outward from the
eye or inlet of the tan toward the periphery,
but not reaching the periphery, two convers-
ing vanes extending inward from the

periphery .nd arranged rearward of said
st~

frst named wing with a space between,
stantially as described.

In testimony whereot,
my hand.

1 have hereunto set

WILLIAM CLIFFORD.

Witnesses:
CHEARLES DARNETT,
. J. ToMASSON,
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