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Lo all wkom it may concern,

Be it known that we, Jf\leB Murper and
Dmrg Currstiaan Exprrt, subjects of the
Queen of the Nethelhnds, residing at Rot-

: terchm in the Province of South Holhnd

in the K1n0d0m of the Netherlands, hfwe

‘1nvented celt‘un new and useful Tmpmve—

ments in Ejectors for the Delivery of Gas
and Air in Large -Quantities, of which the
following is a specification.

The operation of the gas and air ejectors
hitherto in use have been based on the
principle of a massive jet of steam or several
separate steam jets arranged in a circle, be-
ing’ blown' centrally through - di~er O‘mO
tuhes. Ejectors with annular jets of steam
are also used, but they.are only suitable
for supplylno ‘small quantities of air or
2as at a high vacuum:

Neither apparatus with ‘massive steam
jets nor apparatus with several separate
steam jets arranged in a circle permit the
delivery of large quantities of air or gas
with the consumptlon of a relatively small
quantity of steam. The consumption of
steam has always proved to be large, rela-
tively to the quantity of air or gas delivered,
so that in the case of large deliveries,
economic working was impracticable.

The object of this invention is to. con-
siderably improve the useful effects when
dealing with the delivery of very large
qmntltles of. air or gas.

It should be observed that an annular

steam jet has already been applied by Par-
sons, but-only on a small scale, when deal-
ing with large deliveries, the ex tmom]lnarlly
high consumption of steam - rendered its
practical application almost impossibie.
The high consumption of steam-is due to
the fact that, with the existing arrange-
ments, it was not possible owing to the
variations in shape.to which the material
is subjected to obtain an accurate center-
ing of the concentric walls of the annular
nozzles which are surrounded on the op-
posite sides by the cold air or gas and by
the hot steam. The fact that the medium
flowing out of the nozzle with 2 great
ve]omty is in contact with a compa“)twely
small surface of the air or gas to be delivered
is also one of the main reasons of the low
useful effect of such apparatus. Tt is evi-
dent_that the greater the diameter of the
nozzle, the smaller in . comparison with said
diamefer the surface over which the work-
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ing medmm is in contact with the gas or
air to be-delivered.

Experiments have shown that the outer
and inner walls of an annular nozzle, when 60
the apertures of such nozzle are normal,
always came into contact with one another,
so that the passage of the steam at the said
points in contact was completely prevented,
whilst on the diametrically opposite side of 66
the nozzle the width of the annular orifice
was doubled. The consequence of such a
devmtlon is naturally that no closed “steam-
cone” can be formed and therefore the action
of the ejectors fails or -is incomplete. 70
Neverthelegs, in order to produce under such
circumstances a delivery of air or gas an
aperture had to be provided on the side
where the cuter and inner wdlls of the noz-
zle touch each other, so-that there should 76
be there also an adequate flow of steam from
the nozzle. Ou the diametrically opposite
side where the walls were at too great a
distance from each other, the enlaroecl cross
section remained, so that there was always 80
a very considerable flow of steam which was
wasted. This explains the extraordinary
high consumption of steam with the present
devices.

Now the object of tlns invention is to re- 88
duce this consumption of steam in ejections

for large deliveries and such result is:ob-

tained by an absolutely exact centering of
the outer and inner walls of an annular
nozzle and the extension of the surface of 90
contact between the active medium and the
gas. or air to be delivered.

According to this invention the outer and
the inner walls of the annular nozzle which
are independent run concentrically for a 95
considerable distance up to the pcint of
smallest cross section. The annular space
between said walls is divided into a circle
of channels by radial ribs extending in an
axial direction which ribs may be helically 100
arranged whilst the two cylindrical nozzle
walls are centered relatively to each other
by said ribs. Hence a reliable centering of
the nozzle walls under all circumstances is
obtained, whilst a longitudinal displacement 105
of said Walls, with reférence to each other
is also possible. :

Further and according to the 1nvent10n,
the outer nozzle wall or the-inner one or
both on that portion of the annular nozzle 10
which widens towards the orifice can be
provided with grooves extending in an axial
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divection. The said grooves give to the
jet of effective medium issning from the
nozzle an undulated surface, consequently
a-large contact surface is provided between

-the effective medium and the medium to be

delivered.

The cross section of the grooves provided
in the mnozzle walls may conveniently be
gradually enlarged towards the outlet orifice
of the nozzle. For instance with the same
width, the depth of the groove may he
gradually increased in the direction of the
orifice of the nozzle. ' -

A mnozzle niade in accordance with' this
invention is illustrated by way of example,
in_the actompanying drawing.

TFig. 1 shows a longitudinal section of an
ejector according to this invention.

Fig. 2 is a similar longitudinal section
showing a modified construction.

Fig. 3 is an end elevation of the discharge
end or nozzle of the ejector shown in Fig. 2.

Kig. 4 is a partial perspective view of the
end of the nozzle drawn to a larger scale.

Fig. 5 is a longitudinal section through
one of the nozzlé passages also drawn to a
larger scale. :
- The usual arrangement of ejectors with
an annular nozzle” may be regarded as
known. . In the construction shown in Fig.
1 of the drawing 1 is the casing of the
ejector “which is ‘provided with an inlet 2
for the active medium (steam). The pas-
sage 2 leads to an annular chamber 3 to
which is connected the cylindrical outer
wall 4 of the nozzle. The inner wall of
said nozzle is formed by a tube 5 which
is arranged concentrically with the wall 4.
Between the outer wall 4 and the inner wall
5 there remains an annular space 6 which
15 divided into a circle of passages 8 run-
ning in an axial divection by radial ribs 7
extending in an axial direction and if de-
sived helically arranged. The ribs 7 extend
across the annular space 6 so that the noz-
zle walls are centered by said ribs which
may be made in one plece with the inner
wall 3 or with the outer wall 4. The ribs
may also be connected to the outer and in-
ner walls alternately.  The tube 5 forming
the.inner wall is also supported at 9 by
the body of the casing and made tight
reainst the steam chamber by a stuffing box
b 11. - The admission of the gas delivered
orof the air to be delivered occurs in two
places, centrally through the inside of the
tube 5 by means of the apertures 12 at the
rear end thereof to which it gains access

~ through the flanged inlet 13.

80

_into ‘contact with the outer surface of the

65

The portion of the gas to be delivered
which does not flow through the aperture
12 reaches the annular space 14 and comes

conical steam jet issuing from the end of
the nozzle. "At the front end of the casing
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1 a flange 15 is provided by means of which
the ejector casing is coupled in the usual
way with a conical ejector tube 16. At the
rear end the ejector casing is closed by
means of a cover 17, :

It is evident that in the construction
adopted a' very accurate centering of the
walls of the annular nozzle is obtained and
that theie is no longer any danger of any
deviation or any inequality arising in the
cross section of the passage or of even any
contact of the walls with the nozzle at point
18 where the cross section. of the nozzle is
smallest.,” Tt will be seen, that the inner
diameter of the outer wall widens conically
at 20 from the point 18 of the narrowest
cross section towards the orifice 19, whilst
the outer surface of the inner wall 21 gradu-
ally ‘decreases.

Fig. 2 illustrates a modified form of con-
struction. where the portion of the outer
wall of the nozzle which lies between the
point of the smallest cross section 18 and
the orifice 19 is provided with longitudinal
grooves 22, The said longitudinal grooves
are made “of uniform width, whilst their
depth increases gradually towards the ori-
fice of the annular nozzle.. The inner wall
of the annular nozzle is constructed in the
same manner as in Fig. 1 1. e. with a smooth
surface. However in accordance with the
invention the inner walls of the nozzle in-
stead of the outer ones may be provided
with similar grooves. If desired, both walls
of the nozzle may be provided with such
grooves. o ,

Owing to the particular form of the walls
of the nozzle, the issuing jet of the active
medium (steam) assumes an undulated sur-
face and thus provides a considerably Iarger
surface of contact with the gas to be deliv-
ered. In consequence of this arrangement
the useful effect of the delivery is consider-
ably augmented so that for a given large
quantity of air or gas to be delivered the
consumption of steam 1. e. the working me-
dium is comparatively small.

What we claim is: :

1. A steam gas or vapour operated gas
or air ejector for the delivery of larcc
quantities having an annular nozzle cen-
trally arranged in the casing of the ejector
for the inlet of the working medium, char-
acterized by the fact that in rear of the
smallest cross section (18) of the annular
nozzle the outer wall (4) and the inner
wall of the nozzle (5) which is independent
of the former run concentrically for a con-
siderable distance and the space (6)  be-
tween them is divided into a circle of pas-
sages (8) by radial or helical ribs (7) ex-
tending in an axial direction whilst both
walls of the nozzle are centered relatively
to each other by said ribs.

" 2. The invention as claimed in claim 1,
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wherein one of the opposed and nozzle-de-
fining walls is provided with axially extend-
ing grooves, which grooves provide an un-
dulating surface for the jet issuing from
the nozzle.

3. The invention as claimed in claim 1,
wherein both of the opposed and nozzle-de-
fining walls are provided with axially ex-
tending grooves, which grooves provide an
undulating surface for the jet issuing from
the nozzle. .

4. In a large capacity ejector for deliver-
ing air or gases, coaxial tubular walls de-
fining therebetween an annular space for
the passage of a motive fluid, the cross sec-
tion of said annular space at an interme-
diate séction being ‘smaller than at cither
end thereof, a plurality of ribs between said
tubes and in rear of the smaller cross sec-
tion for maintaining the coaxial alignment
of said tubes.

5. In a large capacity cjector for deliver-.

ing air or gases, a casing, coaxially arranged
tubes in said casing and having opposed
walls defining therebetween an annular
space for the passage of a motive fluid, the
cross section of said space contracting from
the outer ends of said tubes to an interme-
diate section thereof, means in rear of said
intermediate section for maintaining said
tubes in coaxial alignment, means permit-
ting the delivery of motive fluid to said an-
nular space at the rear thereof, and means
permitting the delivery of air or gases to the
ingide of the inner tube and around said
outer tube.

6. In an ejector for delivering gas or
gases, a casing, a motive fluid passage lead-
ing into said casing and terminating in an
annular chamber, a wall extending for-
wardly from said chamber providing a cy-
lindrical outer nozzle member, a second cy-
lindrical nozzle member within said outer
member and ribs between said members for
maintaining the same in coaxial alignment,
said ribs terminating in rear of the outlet
end of said. nozzle, whereby an annular
stream of motive fluid may be delivered
therefrom.

7. In an ejector, a casing, a motive fluid
chamber within said casing, a passage ex-

tending from the exterior of said casing to

55

said chamber for delivering motive fluid
thereto, a cylindrical wall extending for-
wardly of said chamber to provide an outer
nozzle member, a second cylindrical member
having the rear portion thereof supported

8

by and in fluid tight engagement with the
rear wall of said chamber, and spacing ribs
between said members adjacent said cham-
ber for maintaining the same in coaxial
alignment, the opposed walls of said mem-
bers diverging from each other towards the
outlet end of said nozzle to provide space
of increasing cross-section for the passage
of the motive fluid.

8 In an ejector, a nozzle having inner
and outer members defining an annular pas-
sage through which motive fluid may be de-
livered, one of the opposing walls provided
by said members being grooved, whereby the
jet of motive fluid assumes an undulating
surface.

9. In an ejector, a pair of tubular mem-
bers defining a nozzle, the passage through
said nozzle being of smallest cross-section
at an intermediate section  thereof, spac-
ing means between said members in rear of
the smallest cross-section for maintaining
saicl members in coaxial alighment, one of
the opposing walls provided by said mem-
bers being formed with grooves which
gradually imcrease in cross-section from the
smallest cross-section of said nozzle towards
the outlet end thereof. -

10. The invention as claimed in claim-9,
wherein said grooves are of uniform width

throughout their length and of gradually-

increasing depth towards the nozzle end.
11. In an ejector for air or gases, a nozzle
comprising an inner member having .an

-outer wall of gradually increasing diameter

from. the nozzle end towards the Tear there-
of, and an outer member having an inner
wall provided with spaced axial grooves op-
posing the tapering wall of said inner
member, _
12..In an ejector for air or gases, a nozzle
comprising a pair of tubular members, lon-
gitudinally extending ribs between said
members for maintaining the same in co-
axial alignment, said ribs terminating
short of the outlet end of the nozzle to pro-
vide an unobstructed annular outlet  for
said nozzle, axial grooves of increasing cross

section extending along the wall of one of -

said members from a point in front of said
ribs to the end of said nozzle, the wall of
the other member gradually diverging from
said grooved wall. '
In testimony whereof we have hereunto
set our hands. : '
JAKOB MULDER.
DIRK CHRISTIAAN ENDERT.
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