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the gathering of air, and with various devices

plish this result by the unique construction

upon a common shaft, with the planes of their
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To all whom it may concern: )
‘Be 1t known that I, JAMES E. BARNEY, 2
citizen of the United States, residing at Hyde
Park, in the county of Norfolk and State of
Massachusefts, have Invented a new and use-
ful Compound Ventilator Wheel or Fan, of

which the following is a specification.

The wuse of fans or wheels to induce the
movement of carrents of air is not novel.
Various forms of fans have been constructed
prior to my invention, consisting of a wheel
having a single series of blades of different
and varying curvatures, intended to facilitate

employed to prevent back currents of air
through the wheel.

In all prior constructions difficulty hasbeen
experienced not only from back currents
within the wheel, but also from atmospherie
pressure and resistance against the discharg-
ing-face of the wheel. In many instances, on
occasions of wind-storms, the effect of press-
ure on the rear or dlschargmg face of the
wheel has Dbeen to very appreciably diminish
the volume of discharged air. As the object
of the wheel or fan is to circulate a volume of
alr in a given direction at.a certain velocity,
it is obvious that the above defect is a serious
one. I have by practical tests demonstrated
that such defect can be overcome by creating
a vacuum at the rear of the wheel in advance
of the discharged column of air. I accom-

shown in the accompanying drawings, and
more fully explained hereinafter.

The purpose of my invention is to increase
the volume and velocity of columns of air
and to deliver them freely through the fan in ;
such manner as to meet with a minimum of
atmospheric resistance at the discharge-face
of the fan.

1 construet a wheel in two sections, each sec-
tion consisting of a series of blades mounted

upon hubs at an angle to the axis of the hub, |

with the inner straight edge of each blade ly
ing in the plane of the rear face of the section
and the outer curved edges forming the front
face of the section. I unitethese twosections

inner faces abutting and the outer ends of cach
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ring, the concave inner surfaces of each two

_alternate opposite front and rear blades form-

ing channels for the passage of air through
the wheel at an angle to the axis of the wheel 55
corresponding 1n deﬂree with the angle at
which the blades cross the shatt. The com-
pound wheel in central cross-section presents
an elliptical outline. |

‘When my compound wheel is rotated, the 6o

'blades on: the front and rear faces of the wheel

laring in opposite directions, those on the -
front or feeding face will draw the air intothe
wheel, while the blades on the rear or dis-
chargmg face will beat off the surrounding 65
air and form avacuum at the rear of the wheel
and in advance of the discharged column of
air. In other words, the concave inner face
of the front blades, acting as suction, in unison
with the convex outer face of the rear blades, 70
acting as ‘‘plenum,’’ produces a practical vae-
uum at the rear-of the wheel and in advance

of the discharged column of air, thereby 1n-
creasing both the volume and veloclby of the
column of air moved through the wheel. This 73
is a novel feature and an important element
in my invention.

The shaft ismounted in framing correspond-
ing in outline with the outline of the com-
pound wheel, The whole is provided with dc
suitable means for application of power, as 18
common in ventilator-wheels. Fourhubsmay
be mounted on the shaft—two exterior and
two intermediate; or one of the intermediate
may be omitted and the two series of blades 8g
be secured to the three hubsretained. 1t may
be desirable to divide the central hub into two

- segments to facilitate removal of one series of

blades, should it become necessary to do so,
without disturbing the other series. Qo
The construction and arrangement of the

‘blades relatively to each other and to the shaft

prevent back flow or back currents of air in
the wheel, which would diminish its effective-
ness, as it does in all other constructions here- 08§
tofore known. |

I will now describe my mventmu with ref -
erence to the accompanymg drawmgs, in
which— /

Figure 1 is a front elevation of my com- 102
pound wheel. Tig. 2 is a sectional top plan

blade secured to acommon peripheral central | on line « z of Flg 1. Fig. 3 18 a side eleva-
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‘blade outward and the concave inner face in-

ends of each blade secured to a common pe-

tion of the wheel.
templet of the blade.
A A A’ A’ represent, respectively, the front
and rear blades, which are formed from a
templet of the form shown in B, Ifig. 4. Each
blade has a straight base-line, b b, and an in-
dentation, b, a short distance from the center
of the base-line. Theblades are secured upon
hubs C C at an angle to the axis of the shaft,
theindentationd’receiving the shaft,and there-
by permitting the base-line b b to fall into the
plane of the axis of theshaft. The outer end
of each blade in each series is secured to the
peripheral ring E, with the convex face of each

ward, and the said concave inner faces of each
two alternate opposite front and rear blades
forming an air-channel across the axis of the
wheel and at the same angle thereto as that
made by their base-lines.

The shaft D is suitably mounted in a fram-
Ing, F' F, not necessary to be fully shown, but
preferably of elliptical outline, to correspond
with the outline of the horizontal cross-see-
tion of the wheel. Power is applied in the
ordinary manner to a pulleys G.

It isobvious that my compound wheel struct-
urally is adapted to work with equal effective-
ness when rotated in either direction, the di-

rect and reverse currents obtained being of
equal volume and velocity. o

I claim as my invention and desire to se-
cure by Letters Patent— |

1. A compound ventilating wheel or fan
composed of a double series of blades, A A
A" A’, combined with a shaft, D, and hubs C
C G, each blade being secured upon its hubs
at an angle to the axes thereof, and the outer

ripheral ring, I, and the concave inner faces
of each two alternate front and rear blades

arranged relatively as shown, to form an air- |

356,439

Ilig. 4 is a plan of the | channel through the wheel at an angle to the

ax1s thereof, as described. |

2. A compound ventilating wheel or fan
composed of a double series of blades, each
blade secured upon the hubs at an angle to
the axis of the shaft, the outer edges of the
blades united to a common peripheral ring,
the convex surfaces of each series of blades
forming the respective faces of the wheel, and
the concave inner surfaces of each two oppo-
site alternate blades forming an air-channel di-
agonally across the shaft, the whole combined
with a shaft and rotated in the samedirection, sz
whereby the concave of the face-blades, acting
as suction, in conjunction with the convex face
of the rear blades, actingas plenum, produces a
vacuum at the rear of the wheel and in ad-
vance of the discharged column of air.

J. In a compound ventilating wheel or fan,
the templet B, provided with a straight base-
line, b b, indented at one side of the center,as = .
at o', and with two sides of unequal convex
carvature, as shown, converging to a point, 65
B’, when combined with the hubsand periph-
eral ring of a wheel to form a blade in which
the base-line lying in the plane of the axis of
the shaft is longer than the peripheral flange
of the blade, as specified.

4. In a ventilating wheel or fan, the templet
B, provided with a straight base-line, b b, and
two sides of unequal convex curvature con-
verging toa point, B, all as shown, when com-
bined with hubs and peripheral ring of a
wheel to form a faun-blade.

In testimony whereof I have hereunto set
my hand, in presence of two witnesses, this
16th day of April, 1886. |

JAMES E. BARNEY.

Witnesses:
HENRY MARSH, Jr.,
D. L. DUVALLI.
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