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UNITED STATES

PATENT

AUGUSTE RATEAU, OF ST. ETIENNE, FRANCE.

CENTRIFUGAL PUMP OR VENTILATOR.

. SPECIFICATION forming part of Letters Patent No. 494,890, dated April 4,1893,

Application filed April 2, 21891, Serial No, 387,463, (Nomodel) Patentedin France July 13, 1880, No, 207,048 in Belgium
Augrst 1, 18390, No. 81,478 in Germany September 1, 1890, No. 57,628, and in Bngland October 4, 1890, No, 15,'?55l

To all whom it may concern: .
- Be it known that I, AUGUSTE RATEAU, a

citizen of France, residing at St. Ktienne, 1In
the Department of the Loire, France, have in-
vented a new and useful Improvement in Cen-
trifugal Pumps or Ventilators, (for which I
have obtained Letters Patent in France, No.
207,048, dated July 19, 1890;in Great Britain,

No. 15,755, dated October 4, 1890;in Germany,

No. 57,626, dated September 1, 1890, and in
Belgium, No. 91,478, dated August 1, 1890,)
of which the following is a specification.
The centrifugal ventilators and pumps
which form the subjeet of the present appli-
cation for patent are represented in the two
sheets of drawings hereto annexed. |
- All the parts of thig apparatus are so ar-
ranged as to permit the fluid, air or water, to
¢irculate rapidly, and to avoid, as much as
possible, all loss of the charge by force and
shoek. Thus, powerful apparatus of greatly

reduced dimensions are obtained which give
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oexcellent moncmetric and mechanical results.
The invention consists in-the particular
construction and combination of parfs as
hereinafter fully described and pointed out
in the claims. - ' |
In order that my invention may be well un-
derstood, I have represented, in the annexed
drawings, a ventilator and a pump construct-
ed according to my invention. |
Figure 1 is an elevation showing the inte-
rior of the pump. Fig. 2 is a vertical longi-
tudinal section through the axis of the pumbp.
Tig. 8 is a diagram showing the form of one
of the wings of the pump, as seen from the
end. TFig. 4 explains the directing curve of
the wings.
mode of generating the wing. Fig. 6 is an
elevation showing the interior of the ventila-
tor. Fig. 7is a vertical, longitudinal section
through the axis of the ventilator. . Fig. & 1s
a diagram showing the form of one of the

- wings of the ventilator, seen from the end.
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co the toro-conical walls of the suction wheel

Fig. 9 explains the diagram of the construec-
tion curve of the wing of the ventilator. kig.

10 represents, on an enlarged scale, the con-

struetion which is so arranged that the walls
of the casing shall correspond exactly with

the ventilator or the pump.

Fig. 5 shows, in perspective, the

ofl

The suction wheel consists ol a toro-conical
base on which are secured the fliers or wings

of special form, there being thirty of the latter

for the ventilator and twenty for the pump.
The toro-conical base is formed of part of
a tore generated by the arc of the circle o b
(Figs. 2 and 7) turning around the axis of
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the wheel, and of the portion of the cone gen-

erated by the straight line o [ K (Figs. 2 and
7)also turning around theaxis. At theopen-
ing it 1s conical, and at the periphery it 1s per-
pendicular to theaxis. Each wingor flier has
four edges. One of these edges a'b is fixed

‘on the baseof the wheel; another b ¢ 1s a gen-

erating line of the peripheral cylinder of the
wheel; a third ¢ d grazes, in the movement of
rotation, a fixed wall m n which forms a con-
tinnation of the bell, as described hereinatter;
finally, the fourth edge d c is in the opening.
The wing eatches the flnid by the edged a and
throws it out by the edge b Cs, In the interval
the fluid is guided, on the one hand by the
base of the wheel, and on the other hand by
the fixed wall of the casing. The meridian
curve of the latter is so calculated that the
relative velocity of the fluid between the wings
remains nearly constant, or increases slightly.

The result is that the rapidity of the flow at

any point in the canal or passage is inversely

proportional to the cross section of such por-
tion.
edges which bound it, is generated or pro-
duced in the following manner: '

Let us represent, by a perspective, Kig. o,
o x x—K the axis of the ventilator. {or of the
pump), at P ¢ RS the straight sections of the
peripheral eylinder of the wheel; P and R be-
ing the planeslimiting the crown of the wheel,
q being-the middle plane of this crown, 5 be-

ing the plane of the opening. The surface of

this wing is generated by the arc of a cirele
¢ e and 8 Fig. 3, traced on a plane perpendic-
nlar to the axis, and which cuts the circum-

| ference of the straight section of the periph-

eral cylinder at an angle which is slightly va-
riable according to circumstances, but always
near forty-five degrees. This arc of a cirele

¢ e isconnected invariably with an elemente
2 which is represented only to facilitate the
comprehension of the manner of generating
the wing. This is the manner in which it 18

The surface of the wing, excepting the.
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'tersforthe ewhteen Lenmmeter pump If 01:1:

the other hand, theapparatusare to discharge

small quantities at high pressure, these radii
~will be smaller, about sixty ohms to five cen-

timeters. In ventilators and pumps of differ-

~ ent gizes these radii remain proportional to
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the diameter of the wheel.
The surface described, to really con stltute a

wing, should afterward be limited by the |

curves resulting from its intersection with
the surface produced by the profilea b ¢ d

(Figs. 2, 5, and 7) turning around the axis; |

profile formed as described above, by the arc

of a circle a b, a generating element b ¢, an

arc of a curve ¢ d (nea,rly a quarter of an
ellipse), and an arc of a circle ¢ d.

The wing thus obtained combines the fol-
lowing properties: It 1s attached to the base
of the wheel almost normally throughout and
by its longest edge. It is very rigid because
of the curves which it presents in all its
parts. The fluid, which comes in the open-
ing parallel to the axis, is seized by the edge
a d of the wing and it is driven back at the
periphery, with the greatest velocity possible,
for the wing 18 curved back: at an angle of
about forty-five degrees, more or less accord-
ing to circumstances. Between their en-
trance .and their exit, the different particles

"-.|.|.|._| .
- .
---- e,

| fixed Wall.

On the eontrary th
passage K F G H 1 follow the pambohc law
so that the end part I of the section is-almost
triple what it would be if there were no flat
part interposed, that is to say, triple what it
would be if it were desirable to have the fluid
! retain the absolute velocity which it has
when it leaves the wheel. |

The apparatus represented by the dmwmﬂ‘s
| hereto annexed are specially suitable for ﬂ'rea,t
results and low pressures. If a ventlla,tor
giving strong pressure is desired, or a pump
for raising the fluaid to a great height, the
| wheel mll necessarily, hfwe to turn very rap-
idly, for the pressure obtained is proportional
to the square of the number of revolutions.
Then, so as not to have to transmit too great

it is best to reduce the work by dlmmlshmﬂ'
the sections of the passages running throucrh
the apparatus. 'This 18 done by brmcrmn- the
profiles a b and ¢ d closer together, these pro-
files generating the base of the wheel and the
The height of the wings is thus
reduced, as well as of all the sections offered
tothe ﬂmd for the size of the flat, spiral throat
and the sections of the volute passage should
‘be diminished proportionally.

In the present application I claim the ar-

an.amount of mechanical work to the shafft,
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rangements indicated on the annexed sheets |

of drawings for centrifugal ventilators and

pumps, composed—
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1. In a machine of the chamcter desecribed,
the combination with a conical wheel, of a

casing having a passage or throat whose radial |

diameter progressively increases from its in-
ception, and surrounding the wheel, and an
exterior volute passage adjacent to and sur-
rounding the said throat or passage, the said
volute passage being of progressively greater
cubical eapacity from its inception, which is
opposite the inception of the aforesaid throat
or passage, substantially as deseribed.

2. The combination of a casing having a
central flaring side opening, a throat or pas-
sage leading from the said opening, the radial
diameter of the throat or passage inereasing
progressively from its inception, and a volute
passage surrounding the said throat or pas-
sage, and being of progressively greater cubi-
cal capaeity from its inception, and a wheel
mounted in the casing and having a toro-coni-

cal base_éind provided with curved and taper-

ing wings, said wings having concave upper
longitudinal edges, substantially as herein
shown and deseribed. -

3. A suction wheel, consistingof a toro-coni-
cal base, and a series of wings, each tapering

in width, curved throughout its entire length
! and having a concave upper-edge, the wings
all being of a uniform length, and arranged
‘on the base with their wider ends next to the

apex of the base, the narrower ends of the
wings being straight and the wider ends

curved, substantially as herein shown and

desecribed. _
In testimony whereof I have signed this
specification in the presence of two subscrib-

ing witnesses.
A. RATEAU.
Witnesses:
M. J. DUQUEREL,
Ingéniewr des Ponts et Chaussées.

(. SEGUINE,
Capitaine d’ Artillerie.
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