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To all whom it may concern;
Be it known that I, Maurice LesLanc,
a eitizen of the French Republic, and a resi-

‘dent of Croissy, Seine et Qise, F rance,

havg invented a new and useful Improve-
ment in Ejectors,
is § specification, .
This invention relates to ejectors operated
by steam or other elastic fluids.
The object of the present invention is to
grovide an ejector of that type which shall
e both self-starting and also capable of
maintainipg a high vacuum. To this end
the cross sectional area of the throat of the
mixing cone is automatically varied in ac-
cordance with-the variation in the vacuum
obtained. ‘ : :
In the accompanying drawings Figures 1

~ and 2-are diagrammatic views indicating in
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longitudinal section two different forms of
construction of an ordinary ejector. Fig. 3
1s a similar viéw indicating by way of ex-
ample one form of construction for carry-
ing into effect an ejector according to the
present invention and Fig. 4 is a cross sec-
tion on the line X-——Y of Fig. 3.

Referring to Fig. 1 indicating an ordi-
nary ejector the motive fluaid supplied under

pressure passes through a nozzle 1 into a

chamber 2 opposite.a passage 3, called a
mixing cone, in which the velocity energy
s .transformed into work of compression.
This motive fluid entrains by friction the
fluids which fill the chamber ¢ and flow into
it by the inlet 4. These fluids before com-

ing into contact with the stream of motive.

fluid must pass annular directing nozzles

5 and 6. The mixing cone 3 exhausts into

a spac€ 7 in which there is a constant, pres-
sure P. Designating the working pressure
which it is desired to maintain in the cham-
ber 2 by p the form of the mixing cone

should vary as fhe ratio g When the

ratio 2 is greater -than a certain number

P
which varies with the nature of the fluid
or mixture of fluids passing through the
mixing cone and which is 0.58 for steam

.and 0.51 for air, the mixing cone should be

divergent, as shown in Fig. 1.

rat'io %

mixing cone should be at first convergent
and then divergent, as shown in Fig. 2,

‘When t}_;e
is‘_smaller than this number the

of which the following

The junction 8 of the convergent and di-

:vergent portions "of the mixing cone is
- called the “ throat .

This throat should be
made smaller with respect to the inlet end
of the convergent portion of the mixing

cone as' the ratio %—’ diminishes. Assuming

that in order to maintain a high vacuum in

the chamber 2 the ejector is constructed as
shown in Fig. 2, then on starting the appa-
ratus the ‘pressure p would be equal to P
and during the period preceding the estab-
lishment of the working condition the ratio
¢
P
prised between unity and the value corre-
sponding, to the desired working conditions.
At the moment of starting the ejector should
have a form absolutely different from that
which is normally most suitable. Further
the ejector would refuse to work and the
pressure p in the chamber 2 would become
greater instead of becoming less than the®
pressure P. Es«perience shows .that an
ejector with a convergent mixing cone fol-
lowed or not by a divergent mixing cone
cannot be started unless the convergence is
slight—that is to say—unless the ratio of
the throat section to the inlet section of the
mixing cone is nearly 1. It follows there-
fore that an ejector proportioned as it
should be for maintaining a high vacuum
as soon as working' conditions have been
established, cannot be started. Conversely
an ejector in which all the parts are in-
capable of variation but which is adapted
to be self-starting will be unable to prqsuce
4 high vacuum. Therefore in ‘order thst
an ejector shall be able to produce a high
vacuum it is necessary that during the start-
ing’ period the section of the throat shall
gradually diminish in accordance with the
increase in_the vacuum obtained. It is also
necessary, in'order that the effect produced
by the appabatys may be constant, and in
ovder that the apparatus may be self-start-
ing after an accidental derangement that
the variations in the throat section shall be
autdmatically determined by the variations
in the vaciium obtained. ~ The cross-sec-
tional area of the throat of a converging
mixing cone may for example be varied by
distorting the walls. :

In Figs. 3 ind 4 this method of varying
the cross-sectional area of the throat is illus-

would pass through all the values-com-
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‘trated as applied to a mixing cone of rec-

tangular section and constant length, the
width being gradually varied from one end
to the other of the mixing cone.

Within a casing or receiving chamber 9
having two parallel plane faces at distance
10 the one from the other are arranged two
plates having a profile such as that shown
from 11 to 12. These plates are equal in
width to the distance 10 and are supported
against the two plane faces of the casing 9
by means of broad flanges so. as to reduce
wear. These plates are pivoted at points 13,
13, and it is obvioys from the drawing that
by causing these plates to oscillate about the
points 18, 13, thesection of the throat of the
mixing cone can be varied-at will. o
 The ends of the plates ‘ogbposite to the piv-
oted ends are connected by pivoted- links
14—14 to a rod 15 which reciprocates in-a.
guide bearing 16 and which is provided with
a piston woﬁdng in a dashpot 17. By this
means the plates 11, 12 are necessarily op-

b4 .

cone rémains unaltered.,

In order to renderi?ﬁhe'nibveniéﬁﬂ';of the

! two plates 11, 12 automatic it is sufficient to
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hold themn apart by means of springs 18, 18 |

attached to opposite walls of the casing 9.
Thus as a vacuum is created in the chamber
2, the pressure within the mixing cone will
fall, w'ﬁile'the’ pressure-outside the cone will
remain constant and equal to P. The plates
will then ‘tend to. close together, but since
the ténsion on the springs will thus be in-
creased s state of equilibrium will be estab-
lished intil the vacuum is agair increased,
when the plates will approach one another
still further. » The springs will naturally
have to.be adjusted, so that as the plates ap-

tionary walls and two opposite movable
walls pivoted at the inlet end of the mixing
cone and springs providing a predetermined
increasing resistance to the movement of the
pivoted walls due to the excess of pressure
in the receiver chamber over the pressure
within the said mixing cone. :

3. In an ejector operated by an elastic
fluid, the combination with an admission
nozzle for the motive fluid, of a receiver
chamber, a mixing cone located within the

stationary walls and two opposite movable

end of the mixing cone, means for equaliz-
ing the movements of the said two pivoted
walls and a dash-pot for regulating the os-
cillation of said pivoted walls. -

4. In combination in an ejector, an admis-
sion nozzle for_the motive fluid, a mixing
cone, means for directing the fluid to be ex-
hausted into the mixing cone, and means de-
pendent upon the pressure within said mix-

of the outlet of the mixing cone in accord-
ance -with the variation in the vacuum pro-
duced. by the ejector. ‘

5. In an ejector operated by an elastic
fluid, the combination with an admission
nozzle for motive fluid of a receiving cham-
ber, & mixing cone located within said re-
ceiving chamber, means for directing the
fluid to be exhausted into said cone, and
means dependent upon the pressure within
said receiving chamber and within said mix-
‘ing cone for varying the cross sectional area
of the outlet of the mixing cone in accord-

duced by the ejector. - .

proach one another the tension will incréase | fluid ‘the combination with 'an admission

according to the desired law in order that
the threat of the mixing cone may at every

nozzle. for the ‘mdtive fluid, of a
cone, means for directing the fluid to be

momens gorrespond in section to the vacuum | exhausted into the mixifig cone, and means

obtained:: The presence of the dashpot will
oppose-the setting-—up-of any oscillating’
movements of the two plates 11,12, -

cone -for .varying the convergence of the

The ptarting of this ejector hagbeen ‘fozii}ﬁd‘/“"tidns'f in the amount of fluid exhausted.

by experience to be perfectly automatic. ="

What T claim is:: T .

‘1. In ‘an ejector operated by an elastic
fluid,- the’ combination with an “admission
noziieffor .the ‘motive fluid, of a receiver
chamber, & mixing cone located within such
chamber, means' subjected to:the pressure
within the. mixing~cone and' the pressure
‘within’ the. receiver’ chamber for symmetri-
cally closing in two”walls of the mixing

the combinstion with an admission nozzle for
‘the motive fluid, a mixing cone, means for di-
recting the fluid ‘to be exhausted into the
cone, and means for varying the position
of the walls of the mixing cone so that rela-
tive proportions of the mixing cone are
varies in accordance with the variations in
- the vacuum obtained. -

8. In an ejector, the combination with an

cone, and means for'providing an increasing | admission nozzle for the motive fiuid, a

resistance to the fofce of said pressure. |

2. In an ejector- opersted by an elastic

mixing cone provided with two stationary
and two movable walls, and means for vary-

fluid, the combination with an admission | ing the position of.the movable walls in ac-

nozzle for the motive fluid, of a receiver
chamber, a mixing cone located within said
chamber and comprising two opposite sta-

.cordance with the variation in the vacuum
produced by the ejector.

9. In an ejector operated by an elastic

said chamber and comprising two opposite:

spring-retracted walls pivoted at the inlet

ance with the variation in the vacuum pro-

6. In an ejedlor operated by an elastic

dependent upoii’-the, .pressure within said.

mixing’ cong in accordance with the varia--
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-erated together and the axis of the mixing-f ing cone for varying the cross sectional-area .
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fluid, the combination with an admission
nozzle of a mixing cone, means for directing
the fluid to be exhausted into the mixing
cone, a receiving chamber in which satd mix-
ing cone is located and means responsive (o the
differential of pressure within the mixing
cone and the receiving chawber for varying
the cross sectional area of the mixing cone
in accordance with the variations in the
vacuum produced by the ejector.

10. In an ejector operaied by an elastic
fluid, the combination with an admission
nozzle for the motive fluid of a mixing cone
comprising two opposite stationary walls
and two vpposite movable walls and springs
for controlling the wovements of said mov-
able walls. :

11. In an ejector operated by an elustic
fluid, the combination with an admission
nozzde for the motive fluid of a mixing cone
provided with movable walls and yielding
means for controlling the motion of said
walls.

1¢. Tu an ejector operated by an elastic
fluid, the eombination with the admission
nozzle for the wmotive fluid of a mixing cone

a8

with means for varying the cross
sectional area of the outlet of the mixing
cone and springs for controlling the opera-
tion of said means.

13. In an elastic fluid operated ejector de-
vice, an admission nozzle for motive fluid, a
mixing cone, and means for automatically
varying the cross-sectional area of the out-
let of the mixing cone in accordance with
the varying »mounts of fluid exhausted by
said device. :

14, In an ast o fluid operated ejector de-
vice, a motive fluid admission nozzle, a mix-
ing cone, means for directing the fluid to
be exhausfted into the mixing cone and
megns for autowatically varying the outlet
area of the mixing cone in accordance with
the variation in the vacuum produced by
the device.

In testimony whereof I hdve hLereunto
subsceribed my name this 22nd day of Aug-
ust 1907.

provided

MAURICE LEBLANC.
Witnesses:
Deax B. Masox,
. Arserr Drvos.,
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