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Application filed February 9, 1918, Serial No. 218.335.

v all whon it may concern !

Be it known that 1. Rosert Svcezek, a sub-
ject of the Emperor of Austrian-Hungary,
residing in the city of Philadelphia, county

5 of Philadelphin, and State of Pennsylvania,
have invented certain new and uvseful Im-
provements in Ejector Apparatus, of which
the following is a specification.

My invention relates to ejector apparatus

1p wherein elastic motive fluid 1s employed to
entrain and raise to higher pressure other
elastic fluid, ds gus, vapors, ete., particalarly
such as are withdrawn from a steam con-
denser at pressure below atmospheric. and
15 raised to higher pressure.

My invention relates more particularly to
ejector apparatus comprising annular or
stmilar nozzle structure for producing a
motive flnid jet in the form of a thin sheet,

20 either as a substantially fiat disk or couieal,
cobperating with an annular diffuser, the
motive fluid jet entraining the elastic fluid
to be compressed, and the mixture being
raised in pressure by loss of velocity in the

26 diffuser.

My invention resides in nozzle structure
for a combination of the character nhove de-
seribed wherein the throat of the motive
fluid nozzle is formed wholly within one of
80 the nozzle members between which the nozzle
assage is formed, with a member or pro-
jection on the other nozzle member project-
ing into or through the throai, such member
having constant cross section through a con-

35 siderable portion of its length, wherchy not-
withstanding adjustment of the nozzle mem-
bers to and from cach other the effective
throat area remains constant, and therefore
effeets constant steam consumption with

40 varying ratio of expansion in the nozzle and
varying lateral area or entrauinment surface
of the jet.

My nvention resides also in nozzle struce-
ture wherein the nozzle members are adjust-

45 ablb as to their spacing from eacly other, and
a member or projection adapted to extend
mnto or through the throat in one member is
carried and is adjustable with respect to the
other nozzle member, whereby not only may

50 the throat area Le adjusted, but the ratio of
expansion is variable, as is also the extent of

“entrainment surface and thickuess of the
jet.

Specification of Letlers Patent.

alendied Mav. 4, 1919,

Renewed January 31, 1219, Seriai No. 274.364.

FFor an Hlustration of some of the various
forms my invention may take, reference is
to be had to the vecompanying deawing, in
which: :

Figure 1 s a eross seeiional view. some
parts in elevation, of cjector apparatus em-
bodying my invention.

Fig. 2 18 a Tragmentary cross sectional
view of a form of apparatus embodying my
invention wherein (he vozzle wembers are
adjustable with respect to each other, and in
addition, a member earried by one ol those
nozzle members i adjustable with respecd
thereto and with respeet to the throat in the
other member.

Fig, 8 s o fragmentary eross sectional
view of a modifieation of Fig.

Fig. 4 is a graphic vepresentation illustra-
tive of character of relations between ratio
of nozzle outlet aren o thront avea and
thickness of the jet at the outlet of the
nozzle,

Referring to g, 1, live or exliaust stemn,
or other elastic mative fuid of suitable char-
acter and pressure, as compressed air oor
gas, is delivered from a sonree thereof, not
shown, through the inlet 1 and through the
strainer 2 into the passage A to the throat '
disposed wholly within one of the circular
disks or nozzle members C hetween which
and the associated cireular nozzle disk or
member 1) is the annular nozzle passage B,
from which issues o jet of motive flnkd di-
rected into the diffuser passage formed be-
tween the diffuser walls H, H, said passage
having a throat at ¢ and delivering into the
circumferentinlly extending discharge pas-
sage F having the outlet O, The nozszle
structure and  the diffuser are  digposed
within the casing E with which communi-
cate the suetion inlets 8, 8 communieating
with a coudenser or separate condensers, or
in generul with the space or gpaces from
which the elastic fluid, as air or unconden-
sable vapors, is to be removed, so as to main-
tain therein a suitably high vaenum,

Secnred to or integral with the cirenlar
nozzle memhber D s the central projection #
extending completely through the threat T
into the pussage A, when the nozzle member

"D is adjusted to the position indicated. For

a considerable portion of its length this pros
jection ¢ has, as mdicated at «, a uniforin
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diameter, whereby it has a constant cross
section, of circular or other shape, for a
The
projection ¢ may terminate in any suitably
shaped point.

With this construction the diameter of
the throat T may be made larger for a given
steam consumption than would be the case
were this projection ¢ omitted _or too short
to extend into the throat, -Furthermore,
with the throat diameter so enlarged for a
given effective throat area, and therefore a
given steam consumption, the distance from
the outer border ()} the throat to the pe-
riphery of the members € and D, namely

the outlet of the nozzle, is slightly shortened. -

The nozzle member D is adjustable to-
ward and away from the companion nozzle
or disk C in virtue of the screw threads s
on the stem of the member D engaging in
the boss & on the casing E. The end of
the stem is squared or otherwise formed as
indicated at e, for the application of a
wrench, whereby upon turning the stem the
member 1 s screwed toward or away from
the member C. Tt may be locked in any
adjusted position by the lock nut d.

By adjusting the member D as described,
the width of the nozzle passage B is varied,
and therefore the thickness of the jet issuing
therefrom; and the ratio of expansion with-
in the nozzle C, D is also varied by such
adjustment, as is also the area of the nozzle
outlet. The change in thickness of the jet
changes the extent of the Interal surfaces
thereof, namely, the entraining surfaces, be-
cause of the fapering of the diffnser pas-
sage. With these adjustments of the mem-
ber D. however, within reasonably wide
range, the area of the throat is not changed,
and_therefore the steam consumption re-
mains substantially constant, so long as the
portion @ of the projection ¢ i within the
throat T.

The steam or other motive fluid delivered
to the nozzle issues therefrom in a jet in
whose lateral surfaces between the periphery
of the nozzle and the diffuser walls is en-
trained the elastic fluid delivered to both
sides of the jet through the suction orifices
S, 8. The mixture is delivered at high ve-
locity into the diffuser passage, where it
loses its velocity and gains in pressure and
is delivered into the discharge passage and
through the discharge opening at higher
Fressure. For example, the apparatus may
be used for withdrawing air or unconden-
sable vapors from a steam condenser for
maintaining therein a vacuum of suitable
degree. '

In Fig. 2 the projection ¢, which extends
into or through the throat T, increases in
cross section from its free end to its base at
the disk ¢ movable in a recess f in the face
of the nozzle member D. The disk e is se-
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cured to or integral with the stem g, which
extends through the stem of the nozzle mem-
ber D and is screw threaded therein, as in-
dicated by the threads A, and terminates in
a square or other suitably shaped part i
whereby it may be turned by a wrench an
thereby adjust the projection ¢ with respect
to the nozzle member D. A nut j locks the
stem ¢ in adjusted position with respect to
the stem of the nozzle member I which, as
in Fig. 1, is itself adjustable by the screw
threads s.

By this construction the nozzle member D
may be adjusted to any suitable or desired
position with respect to the nozzle member
C, thereby varying the ratio of expansion
in the novzle. the thickness of the jet, ard
iherefore its length before impact with the
walls of the diffuser H, and therefore the
extent of the lateral entraining surfaces of
the jet. And for any position of the nozzle
member D the projection £ may be adjusted
to any desirable distance into the throat T
to vary the effective throat area and there-
fore the steam consumption. In other
words, with 1 given thickness of jet, deter-
mined by the distance of the members C
and D from each other, the throat area may
be adjusted and therefore the steam con-
sumption varied, at a given steam pressure.
And where the steam pressure varies, the
steamn consumption may  nevertheless be
maintained constant by adjusting the pro-
jection #, and yet obtain any desired thick-
ness of jet by adjustment of the member D,

In Fig. 3 the arrangement is sinilar to
that of Fig. 2 in that the projection ¢ is

again adjustable with respect to the adjust-.

able nozzle member 1. In this ease, how-
ever, the nozzle member D is curved ap-
proximate its center, a5 indicated at %, to
form a cirved projection or boss through
the conter of which the projection ¢ is ad-
justable. s shown, the outer end of the
projection # is conical, and this part thereof
may be used for varying the throat area, for
any given position of the nozzle member Dj;
or by adjusting the projection ¢ further to
the left, the portion a of constant cross sec-
tion will be brought into the throat T so
that u constant throat area may be main-
tuined with different positions of the mem-
ber D. '

In Fig. t there ave shown four plots, the
ordinates being ratios of nozzle outlet area
to throat area, the nozzle outlet area being
found by multiplying the width of the noz-
zle passage B at the periphery of the mem-
bers C' and D by the circumference of either
of the member D or C; and the abscisse are
thicknesses of jet at outlet of the nozzle, that
is, widths of the nozzle passage B at its out-
Jet, in per cent. of a_given jet thickness.

The plot or curve W, in this cuse a straight
line, represents at 100% jet thickness that
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the jet thickness is constant but that the “ hat T oolatm -
ratios of nnwle outlet aren to throat t L Ijector apparatius comprising o ditfuser
vary from 2 to 16, and codperating nozzle strueture, said nozzle

his plot W, or a plot similar to it rep-
resents the case where with a *"1\(‘:1 desired
joi i":ie doness, ax determined b\ # given sef-
ting of the nozzte member D, ihe ﬂmnii aren
is adjnsted, as by the projection # of Fig. 2

or the conieal part of the projection 7 of
Fig. 3.
The plot X, o this case a horizontad

strateht Hne, represents the relntion between

varions thicknesses of jet with a constant
ratio of nozele outlet avea to throat area
of 10, This relation may exisl in the case

where the area at the outlet of the nozzle
varies at the same rafe as the change in
area of the throat.  Thus when varving the
distance hetween the members O and I). thus
changing (he nozzle outlet arew, the throat
area i =<hmultnneously vavied, as by adjust-
i both the wember 1 and the projection ¢
in [Figs 2 aml 3.

The plot or curve Y, in this caze again o
stratght Tine, represents changes in thickness
of Jet with possible simunltaneons changes in
ratio of nozzie outlet area to throat avea.
But this is o pavticadar case where the throat
arei renins constant, nut the wrea of the
outlet of the nozzle varies ws well as the
thickiess of the jet.  This is acconplished
by an wrrangement sieh as showrnom Figo
where the throat area 18 not varied, hut the
distance between the members ¢ and 12 s
varied; or is accomplished afso by structure
such as shown in Figs. 2 and 3, whern the
menher l) is adjusted with res })WQ i the
member C, but the projection ! rémaining in
fixed gn’m!tmn with respect to the threat T

The plot Z, in this case o curve, repre-
sents g possible relation for varying jef
thicknesses and for 'u,rying ratios of nozzle
outlet yreax to throat areas.  Such a relation
is available by the stilutmvs lustrated in
Tigs. 2 and 3 by adjusting the nozzle men:-
bers 1D with yespect to the members €, and
suitably adjusting ulso the position of the
projections ¢ to suitably vary the throat
areas. A relation of this character is also
possible with the structure shown in i"itr
1 if the conieal point of the projeetion 71
viiployed to vary the throat aren.

Froni the foregoing discussion of T 4,
i will be understood that the p'u:s m'z-!n‘\“m
therein are Hustrative merely of {he chae-
acter of possible relations, snd that my in-
vention s i no way Hoited to the partion-
Lar relati uns tulicated.

While {he adjs Mnf fuces of the members
Coand Dol Figs, T io 3 inelusive are indi-
cibed parallel with cach other, it will he
nndderstood that they may either diverge or
converge toward theiv peripheries =0 long
as they produce a mobive fluid mpundng,
passage,

strocture comprising sozzle menbers spaced
from each other to forne a nozzle passage,

raldl nozzle puessage having o throat, and
means for varving the throut arvea with a

;:‘iwn separation of suid nozzle members.

I ;m[ul apparatis compr Ising o diffuser
and codperat ing nozzle steaetare, sad nozzle
stricture comprizing members <paced from
wel other (o form a nozzle satiel
nozele passage having a throat. and means
for ehanging the v atio of the throat ares fo
the rozzle outlet aren for a given separation
of .\.mi nembers,

A th apprratis comprising o ditfuser
and l(;\)]ii'iufil\“ nozzle sructire, said nozzle
striuciure comprising members spaced from
cach oflier to form a nozale passage, said pas-
sage having o theoat, means for adjusting
said nozzle menhers with respeet to cach
ather, and means for adjusting the aren of
said throat hndependently of adjustnent of
siid nozele menibers with respeet to each
other

-L jector apparatus comprising a ditfuser
amld codpernting nozzle structure, said nozzle
striwcinre comprising nozzle members spaced
From each other to fornt a nozzle passage, o
throat formed within one of said me IHII(?I.\,
and u mewber supported by the other nozzle
niember onl having a portion of constant
eross seetion extending into said throat.

A, Ejector apparatis comprising a diffuser
and coGperating nozzle structure, said nozzle
styneture comprising nozzie members spaced
from cach other to 1(»1111 a nozzle [m«:w‘o. i
throat disposed i one of said members, and
w tieniher adyjustable independently of an-
other of said wembers longitdinally in said
throat.

6. Ljector apparatus omprising a diffuser
and codperating nozzie strueture, said nozzle
struelure comprising nozzle memhers spaced
from ench other to form a nozzsle passage, o
throat disposed in one of said menmbers, and
a member carvied by the other of said noz-
ziv suembers and adjustable independently
thereof with respect. to sand throat.

T Kjector apparatus comprising a diffuser
and cosperating wenzle structure, said nozzle
x{hhim(' HJI,IIHIHHI(T metnhers \lmu‘ti from
each othier to form a nogzle passage, a throat
in one of said members, means for adjusting
the other of mid members, and o thivd mem-
ber carried by said other of satd wembers
aned m(szh!(l with respect thereto and with
respect to guid throst,

8. Bjector apparatus comprising a diffuser
aned nmpi ruting nozsle structure, \Ud nogale
structure comprizing members spaced from
4 other fo form a nozzle passage, 3 throat
it one of suid members, nwans for adjusting
wr of sait o mombers, and s t]mu et
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ber carried by said other of said members
and adjustable with respect thereto and with
respect to said throat, said third member
having different cross sections at different
points in its length.

9. Kjector apparatus comprising a diffuser
and cooperating nozzle structure, said nozzle
structure comprising members spaced from
each other to form a nozzle passage, a throat
in one of said members, means for adjusting
the other of said members, and a third mem-
ber carried by said other of said members
and adjustable with respect thereto and
with respect to said throat, said third mem-
ber having a portion of substantially con-

1,206,567

stant cross section adjustable into sdid
throat.

10. Ejector apparatus comprising a dif-
fuser and codperating nozzle structure, said
nozzle structure comprising nozzle members
spaced from each other to form a nozzle
passage, said nozzle passage having a throat,
means for varying the distance between said
members, and means for independently vary-
ing the ratio of throat area to nozzle outlet
area.

In testimony whereof I have hereunto af-
fixed my signature this 8’" day of February
1918, ’

ROBERT SUCZEK.
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