Sept. 27, 1932, D. G. LORRAINE 1,879,366
EJECTOR
l_“iled April 21, 1930

13 T
f i ll |]l 8
— I 27 M |
2 = l[ : ~-28
’ ' ! 21 T
- - : i | BRI : — 23
2q, 1T NI Ul 23] 12 o ;:i:u 18
16 31 —’/:82 NG S —:i;';;r1L/i'l|;l|§sJ‘—; o
_ N 5 I I I }
== hE = V] == i —
- = N ) ] \ I
22 L A
‘ ‘;I,—} -
| 20 26 =2
] =
30 24 26

=/ SN 24

(LLLL22)

. 1NVENTQR.1
David G Lorraire,

ATTORNEY.



Patented Sept. 27, 1932

 UNITED STATES

1,879,366

PATENT OFFICE

7 . DAVID G.'LORRAINE, OF LOS ANGELES, CALIFbRNIA

EJECTOR -

Application filed April 21,

This invention is an ejector, the present
application being a division of my copend-
ing application Ser. No. 371,908, filed June
18, 1929+ and it is the object of the inven-

8 tion to provide novel means for pumping a
relatively large volume of any fluid at an ap-
preciable pressure by means of a high pres-
sure jet.

It is a further object of the invention to

10 provide an ejector wherein a high pressure
jet of small volume is adapted to discharge
a larger volume of fluid at only a slightly
reduced pressure, and to preferably arrange
_the ejector as a multiple-stage jet wherein the
18 initial jet is adapted to draw in a large vol-
ume of fluid and the succeeding jet provides
for discharge of the large volume of fluid at
a but slightly reduced pressure which will in-
. sure desired compression of the fluid.
80 Tt is a still further object of the invention
to arrange the plurality of jets as inter-
changeable units adapted for convenient as-
sembly for providing any desired multiple-
stage ejection, thereby making for economy
in manufacture and convenience in assem-
bling units so as to produce any desired com-
pression of a fluid. B :

Tt is a still further object of the invention

.. to adapt the ejector for drawing in a relative-

%0 ]y large volume of a fluid so that the fluid
~moves circumferentially around the pressure
jet for setting up a whirling action which
will increase the efficiency of the ejector as
. the relatively large volume of fluid is dis-
" charged axially of the pressure jet.

Further objects of the invention will be
readily understood from the following de-
scription of the accompanying drawing show-

.ing a preferred apparatus, and in which:
Fig. 1 is a plain view of the ejector, partly
in axial section. o :
Fig. 2 is a transverse section on the line
2—2 of Fig. 1.
The ejector is preferably a multiple-stage
" ejector comprising interchangeable ejector

elements 17-18 detachably connected by a

coupling 19 so as to form a two-stage ejector.

Each of the ejector elements comprises a cas-

_ing having an axial bore 20 and a lateral in-
B0 1ot 21, with a nozzle 22 extending inta one
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end of bore 20, and a Venturi tube 23 pref-
erably mounted in the opposite discharge end
of bore 20 and surrounding the end of the
nozzle. The nozzle is connected to a supply
conduit 16 for a gas at relatively high pres- 85
sure, so that a comparatively small volume.
of said high pressure gas is discharged from
the nozzle into Venturi tube 23; thereby draw-
ing in a relatively large volume of any de-
sired fluid through inlet 21 and discharging 60
the same through the Venturi tube at only
slightly less pressure than that in the nozzle.
Theinlet 21 is preferably arranged with its
longitudinal axis to one side of the axis of its
nozzle 22 as shown in Fig. 2, so that the in- 68
duced ‘fluid  will move circumferentially
around the nozzle for setting up a whirling
action in the Venturi tube and thereby in-
creasing the efficiency of the jet. - The nozzle
is preferably longitudinally adjustable with 70
relation to its Venturi tube so that it may be
regulated for maximum efficiency in accord-
ance with the pressure of the jet, and for
this purpose-the nozzle may be threaded into .
a reduction plug 24 mounted in the end of &
the ejector ¢asing, with the adjustable nozzle
connected to the fixed conduit 16 by a nipple
25 having threaded engagement with the noz-
zle.” The Venturi tube 23 is preferably also -
axially adjustable for regulating the jet in 80
accordance. with the available pressure, and
for this purpose the Venturi tube may be
threaded. into the bore of the ejector element .
as shown at 26. R ' )
~ The ejector elements 17—18 which com- 8%
prise the two-stage ejector are assembled with
the inlet 21 of element 18 connected by coip-
ling 19 to the discharge end of the casing of
element 17, and a pipe 13 through which the
induced flow is supplied to the ejector is con- ¢
nected to the inlet 21 of ejector element 17, as
for example by coupling 27, and the discharge
end of ejector element 18 is connected by a
similar coupling 28 to a discharge pipe 8.
The nozzles 22 for the two elements of the
multiple-stage ejector may be connected by a
branch conduit 30 which is coupled to conduit
16 by a union 31, and the jet of ejector element
17 is thus adapted to draw in a large volume
of gas through its inlet 21 and discharge
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the same into element 18 at appreciable pres-
sure, and the jet of element 18 will discharge
this large volume of gas at an increased pres-
sure determined by the pressure of the jet,
so that the large volume of gas delivered
through pipe 8 will have.a pressure only
slightly less than that of the pressure of the
Jet.

I have thus provided an ejector adapted for
whirling movement of the induced flow
whereby a relatively large volume of fluid -

_may be discharged at a pressure only slightly

less than that of the high pressure supplied -
through a jet of relatively small volume, and
I have also adapted the jets for convenient as-
sembly so as to provide for.any desired mul-
tiple-stage ejection, in order that a relatively
large volume of fluid may be delivered at an
appreciable pressure which need be but
slightly less than the high pressure of the
jets.

I claim: ;

1. An ejector comprising a plurality of
identical interchangeable elements; each in-
cluding a casing having an axial bore and a
lateral inlet, one end of the axial bore being
a supply end and the opposite end of the axial
bore being a discharge end, a nozzle project-
ing into the supply end of the axial bore and
longitudinally adjustable relative to the cas-
ing, and a Venturi tube mounted in the dis-
charge end of the axial bore, the nozzle form-
ing a jet inducing flow through the lateral-
inlet and discharging said flow under pres-
sure through the Venturi tube, and the lateral
inlet being at one side of the axis‘of the noz-
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identical interchangeable elements; each in-
cluding a casing having an axial bore and a
lateral inlet, one end of the axial bore being
a supply end and the opposite end of the axial
bore being a discharge end, and a nozzle pro-
jecting into the supply end of the axial bore,
the nozzle forming a jet inducing flow
through the lateral inlet and discharging
said flow under pressure through the dis-
charge end of the casing, and the Iateral inlet
being at one side of the axis of the nozzle
whereby the induced flow is moved circum-
ferentially around the nozzle for whirling
discharge through the discharge end of the
casing; and a straight coupling sleeve con-
necting the discharge end of one end of said
interchangeable elements with the lateral in-
let of a succeeding element. v -

In testimony whereof I have affixed my

signature. ]
DAVID G. LQRRAINE.
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zle whereby the induced flow is moved cir- -

cumferentially around the nozzle for whirl-
ing discharge through the Venturi tube; a

- straight coupling sleeve connecting the dis-

charge end of one of said interchangeable
elements with the lateral inlet of a succeeding
element, an inlet pipe connected to the lateral
inlet of the first element, an outlet pipe con-
nected to the discharge end of the succeeding
element, and pipes longitudinally adjustably
connected to the outer ends of the nozzles
which project outwardly through the supply
ends of the elements, said pipes supplying
fluid under pressure to the: nozzles.

2. An ejector comprising a plurality of
identical interchangeable elements; each in-
cluding a casing having an.axial bore and a
lateral inlet, one end of the axial bore being
a supply end and the opposite end of the axial
bore being a discharge end, and a nozzle pro-
jecting into the supply end of the axial bore,
the nozzle forming .a jet inducing flow
through the lateral inlet and discharging said
flow under pressure through the discharge
end of the casing; and a straight coupling
sleeve connecting the discharge end of one of
said interchangeable elements with the lat-
eral inlet of a succeeding element.

3. An ejector comprising a plurality of
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