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To all whom it may concer:

Beit known that I, JOHN VERNER, a clitizen
of the United States, residing at Chariton, in
the county of Lucas and State of Iowa, have
invented new and useful Improvements in
Centrifugal Fans or Blowers, of which the fol-
lowing is a specification.

This invention relates to centrifugal fans
or blowers, and has for its object to provide a
novel eonsm ucblon of fan-blades whereby the
capacity andefficiencyofthetfanareincreased
without correspondingly increasing the size
of the fan or the speed of its rotation.

To this end my invention consists in the
featuresandinthe construction,combination;

and arrangement of parts hereinafter de-

scribed, and particularly pointed out 1n the
claims following the description, reference be-
ing had tothe accompanying drawings, form-
ing a part of this specification, wherein—

Figure 1 is a view of the side elevation of
my improved fan, and Fig. 2 is a vertical
transverse sectional view thereof.

Referring to the drawings, the numeral 1
indicates the shaft, which is mounted in suit-
able bearings. Thefan isroftatedin any suit-
able manner and from any suitable source of
power in the direction indicated by the arrow
3. Rigidly fixed on the shaft 1 are two par-
allel spiders, each comprising a hab 4, pro-
vided with sockets 5, in which are fixed radi-
ally-projecting arms 6. To the outerends of
the arms 6 are bolted, riveted, or otherwise af-
fixed annular metallicsheets or rings 7. Said
rings are preferably made of sheet metal and
in practice will preferably be made of several
separate sections united together to form a
complete ring. ‘Riveted to the inneror ad-
jacent faces of the two rings are angle-brack-
ets 8, to which in turn are rweted the fan-
blades, which I will now desecribe.

Each blade comprises two flat metallic
sheets 9 and 10, the outer portion ) being ar-
ranged radially relatively to the fan and ex-
tends preferably from the periphery of the
fan toa point beyond the centersof the rings,
as indicated at 11. The inner portion 10 of

the blade is inclined relatively to the portion
9 and extends from the point 11 fo the inner
circumference of the two rings, said blade be-
ing inclined in the direction in which the fan
Kach bladeis preferably construect-

I'Ot-f:l-tes.

| ed of sheet metal, and the two parts 9 and 10

may be conveniently made in a single inte-
oral piece, if so desired. Extending rear-
wardly from the outer edge 12 of each of the
blades is what I term an ‘‘auxiliary blade,”
comprising three straight and flat faces 13,
14, and 15, the portion 13 being slightly in-
clined rearwardly and inwardly, the portion
14 being inclined rearwardly and outwardly,
and the portion 15 being disposed radially to
the fan. The auxiliary blades are in prac-

‘tice made of such size that the space between

the portion 15 of each blade and the portion

9 of the next suceeeding blade, which consti-

tutes a discharge-space, is slightly less than
the space between the inner ends 10 of Lhe
blades, which spaces constitute intakes. As
shown in Fig. 1, the fan is mounted eccen-

trically in the casing 2, the space surround-

ing sald fan within the_ casing being termed
by me an “expansion-chamber,”'ami said

chamber terminates in an alr-shaft 16, which

may lead to the mine or other place to be ven-
tilated or supplied with air. The casing is
provided centrally on its opposite sides with
two air-inlet openings 17.

The efficiency of ventilating-fans and the
air volume produced by them is often im-

‘paired by alr escaping from one air-chamber

to the other, by injurious eddies within the
fan, by an insuificient support of the air after
it has entered the expansion-chamber, result-
ing in injurious eddies and conflicting cur-
rents along the fan’s periphery and in the
expansion-chamber, and by lack of proper ac-
celeration of theair volume 1n the expansion-
chamber, causing the air to drag behind and
to interfere with and Impede subsequenb dis-
charges from the fan.

By means of the annular metallic side
sheets and the blade arrangement above de-
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scribed these defects are elther wholly or

largely overcome and a marked increase in ef-
ficiency isobtained. The annular side sheets

prevent loss or leakage of air from one air-

chamber to the next along the sides of the
blades. All the airentering any of the eight
air-chambers of the fan mustleave it through
the discharge-opening previded for each at
the fan’s periphery.

In this fan, as in other fans, the air in its
passage through it undergoes a process of
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compression due to the action of the fan.
the air moves outward along the blades 10 9
this compression becomes more pronounced.
Consequently the air volume becomes denser

and smaller as it approaches the fan’s periph- |

ery. In proportioning the discharge-open-
ings this fact has been taken into considera-
tion. Discharge-openings larger than neces-
sary to pass the air easily and freely impair
the efiiciency of a fan by causing injurious
eddies within the fan as well as at its periph-
ery. Toavoid the occurrence of these eddies,
the discharge-openings are made slightly less
in area than the intake-openings.

The auxiliary blades 13, 14, and 15 prevent
the reéntry of air already passed into the ex-
pansion-chamberinto the air-chambers of the
fan. They prevent the occurrence of injuri-

ous eddies at the fan’s periphery. They sus-

tain the air in the expansion-chamber and
materially assist in keeping it in a uniform
state of compression. Their under part, fac-

ing the blades 10 9, deflects the air in the fan |

toward these blades and facilitates the pro-
jection of a compact stream of air into the
expansion-chamber through the discharge-
openings. The auxiliary blades also assist
materially in propelling and accelerating the

air volame in the expansion-chamber and

cause it to move forward at a speed in close
conformity to that of the fan itself, prevent-
ing thereby an injurious falling behind of the
air in sald chamber, and by lifting away and
moving forward the air from the discharge-
openings they ease and facilitate the outflow
of air through these openings into the expan-
sion-chamber.

The efiiciency and superiority of the fan

over others containing above-mentioned de- !

fects becomes especially apparent as the re-
sistance due to extensive or contracted air-
passages increases. It can produce a rea-
sonably high water-gage, as demonstrated by
practical experience, and is therefore adapted
to give satisfactory serviece under adverse
condmons

Having described my mveutlon What I
claim is—

1. In a centrifugal fan the combination
with two parallel splders and rings mounted
on the outer ends thereof, of blades fixed be-
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As | tween said rings, and each compmsmg a

| straight radial outer portion and a straight
inner portion inclined relatively to the sald
oufer portion and in the direction of the ro-
tation of the fan, substantially as deseribed.

2. In a centrifugal fan the combination
with two parallel spiders, of rings mounted
on the outer ends thereof, blades fixed be-
tween saidringsand comprising outerstraight
radial portions and inner portions inelined
relatively to said ounter portions and in the
direction of rotation of the fan, and auxil-
iary blades extending rearwardly from the
outer edges of the first-named blades, sub-
stantially as described.

3. In a centrifugal fan the combination of
two parallel spiders, of rings fixed on the
outer ends thereof, blades fixed between said
rings, and each comprising a radial straight
outer portion and a straight inner portion in-
clined relatively tosaid outer portion and in
the direction of the rotation of the fan, and
auxiliary blades extending rearwardly from
the outer edges of the first-named blades, said
auxiliary blades each comprising a straight
inwardly-extending portion terminating in a
straight outwardly-inclined portion which in
turn terminates in a straight radial portion,
substantially as described.

4. In a centrifugal fan the combination
with two parallel spiders, of rings arranged
on the outer ends thereof, blades secured be-
tween said ringsand each comprising an outer
straight radial portion and an inner straight
portion inclined relatively to said outer
portion and in the direction of the rotation
of the fan, and auxiliary blades extending
rearwardly from the outer edges of the first-
named blades, the outlet-spaces inclosed be-

i tween sald auxiliary blades and the first-

named blades being of less area than the in-
let-spaces comprised between the inner ends
of the blades, substantially as described.

In testimony whereof I have hereunto set

my hand in presence of two subseribing wit-

11eSSes.
JOHN VERNER.

Witnesses:
F. M. COFFMAN,
T. H. MAXWELL.
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