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To all thon it may roar era. 
Be it known that , RBERT Su (ZER, a sub 

ject of the Enniperor of Austria-Hungary, 
residing in the city of Philadelphia, county 
of Philadelphi;i, and State of l'ennsylvania, 
have invented certain new and so fit lin 
provements in Ejector Ala'at is, of which 
the following is a specification. 
My invention relates to ejector apparatus 

wherein elastic motive fluid is employed to 
entrain and raise to higher pressire other 
elastic fluid, as gas, vapors, etc., particularly 
such as are withdrawn frolin a steal c{}}- 
denser at pressure below at no splieri: ; lic 
raised to higher pressure. 
My invention relates more particularly to 

ejector apparatus comprising annular or 
similar nozzle structure for producing a 
motive fluid jet in the form of a thin sheet, 
either as a substantially fiat disk or conical, 
coöperating with an annular diffuser, the 
motive fluid jet entraining the elastic fittid 
to be compressed, and the mixture being 
raised in pressure by loss of velocity in the 
diffuser. 
My invention resides in nozzle structure 

for a combination of the clharacter a love (le 
scribed wherein the throat of the notive 
fluid nozzle is formed wholly within one of 
the nozzle menbers between which the nozzle 
passage is formed, with a member or pro 
jection on the other nozzle member project 
ing into or through the throat such member 
having constant cross section through a coin 
siderable portion of its length, wherely not 
withstanding adjustment of the nozzle Inem 
bers to and from each other the effective 
throat area remains constant, and therefore 
effects constant steam constmption with 
varying ratio of expansion in the nozzle and 
varying lateral area or entrainient stirface 
of the jet. 
My invention resides also in nozzle stric 

ture wherein the nozzle members are adjust 
able as to their spacing from each other, and 
a member or projection adapted to extend 
into or through tie throat in one nucmber is 
carried and is a distable with respect to the 
other nozze member, whereby not only may 
the throat area leadjusted, but the ratio of 
expansion is variable. as is also the extent of 
entrainment surface and thickless of the 
jet. 

Specification of Letters Patent, 'it (anted N: '. 4, 1919. 
Renewed January 3, 1919, Serial No. 274,364. 

For an ill st: it of site of the variots 
forts Ily in yelition inity tale, reference is 
to lie hail to tie : 'copal lying clawig, in 
which : 

Figar'e is : ')'ss sectic): view. sche 
alts it elevatiot, of cictor apart is en 
Olying y in yet in. 
Fig. 2 is a ragtentary cross sectional 

view of a fort of apparat is embodying my 
invention wherii ( ( azit is liter's ille 
a lit stable witl resci to each other, and in 
addition, a lie their carrieti is one of those 
nozzle members is a clistale with reset 
tlereto all with i' sect to e i rot in the 
other neier. 

Fig. 3 is a fragilent: 'y ("ross section:l 
view of a modification of Fig. 2. 

Fig. 4 is a graphic 'e'esentation illustra - 
tive of character of relations between ratio 
of nozzle out let are: 1 ( i hr' it : 'c' at 
thickness of the jet at the outlet of the 
nozzle. 

Referring to Fig. 1, live or exlast steam, 
o' oths east it: ctive it if stia ( ' 'lir'- 
acter' and pressia 'c. as "oll press(st air ()) 
gas, is deliverel from a soir (, 1 '' ( f, not 
shown, through the inlet 1 at through the 
strainer 2 into the assage A title throat T 
disposed wholly within one of the ("irc" ir 
disks or nozzle meloers C letween which 
and the assiciated (ii'ilar ()Zzle lisk or 
member ) is the antilar nozzle passage 13. 
from which issues a jet of motive flict (li 
rected into the liffuser assage formed le 
tween the diffiiser walls II. H. said passage 
having a thro: it at if anti delivering into the 
circumferentially extending discharge pas 
sage F having the outlet O. The nozzle 
structure and the diffuser are disposed 
within the casing E with whicl comini 
cate the sliction inlets S, S (or minicating 
with a condeister or separate condeisers, or 
in general with the space or spaces from 
which the castic fluid, as air or unconcein 
sable vapo's, is to be removed, so as to main 
tail the rein a suitably high vacum. 
Secred to or integral with the circular 

nozzle nomher D is the central projection f 
extending completely through the throat T 
into the passage A, when the nozzle member 
D is a disted to the position indicated. For 
a considerable polition of its length this pro 
jection it las, as indicated at it, a uniforn 
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diameter, whereby it has a constant cross 
section, of circular or other shape, for a The 
projection t 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 f onitted 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 of the throat to the pe 
riphery of the members C 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 ( in virtue of the screw threads is 
on the stem of the member ID engaging in 
the boss on the casing E. The end of 
the stem is squared or otherwise formed as 
indicated at , for the application of a wrench, whereby upon turning the stein the 
member 1) is screwed toward or away from 
the member C. It lay be locked in any 
aljusted position by the lock nut (i. 
By adjusting the member ID as described, 

the width of the nozzle passage 3 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 
adjustinent, as is also the area of the nozzle 
outlet. The change in thickness of the jet 
changes the extent of the lateral surfaces 
thereof, namely, the entraining surfaces, be 
cause of the tapering of the liffusel’ pas 
sage. With these adjustments of the linen 
ber D, however, within reasonably wide 
range, the area of the throat is not changed, 
and therefore the steal consumption re 
mains substantially constant, so long as the 
portion a of the projection f is within the 
throat T. 
The steam or other motive flaid delivered 

to the nozzle issues there from 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, S. 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 
FSF, 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 t, which extends 
into or through the throat T, increases in 
("ross section from its free end to its base at 
the disk e 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 h, and terminates in a square or other suitably shaped part i 
whereby it may be turned by a wrench and 
thereby adjust the projection t 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 ID which, as 
in Fig. 1, is itself adjustable by the screw 
threads 8. 
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 nozzle, the thickness of the jet, and 
therefore 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 t 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 a given thickness of jet, deter 
lined by the distance of the members C 
and I) from each other, the throat area may 
be adjusted and therefore the steam ("on 
sumption varied, at a given steam pressure. 
And where the steam pressure varies, the 
steam constantion lay nevertheless be 
paintained constant by adjusting the pro 
jection f, and yet obtain any desired thick 
ness of jet by adjustment of the member D. 

In Fig. 3 the arrangement is similar to 
that of Fig. 2 in that the projection it is 
again adjustable with respect to the adjust 
able nozzle member I). In this case, how 
ever, the nozzle member ID is curved ap 
proximate its center, as indicated at , to 
form a cived projection or boss through 
the center of which the projection t is ad 
justable. As shown, the olter end of the 
projection f is conical, and this part thereof 
may be used for varying the throat area, for 
any given position of the nozzle member D; 
or by adjusting the projection t further to 
the left, the portion a of constant cross sec 
tion will be brought into the throat T so 
that a constant throat area may be main 
tained with different positions of the mem 
ber ID. 

In Fig. 4 there are 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 ID or C; and the abscissae are 
thicknesses of jet at outlet of the nozzle, that 
is, widths of the nozzle passage B at its out 
let, in per cent. of a given jet thickness. 
The plot or curve W, in this case a straight 

line, represents at 100% jet thickness that 
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tile it tickness is constant it that lie 
at it s in 7. Zie outlet area to firCat it's a 
Yai ' ' ' ) i. 2 t i{3. 

is lot W. a lot siliar to it, J'e - 
resents tie east where with a given desirett 
i: ; liki'ss, as lettei'i litel is a give set 
i is r ( ) lie () ZZie illei ei ), the thirt at are: 
is ; (iiisi e i as by the 'tject it in f of Fist. 2 
() tit (iii'al art of the projection f of 
Fir, 3. 
The it X, it tilis (use a lorizontal 

straight it, represent - this 'eiition setween 
y:l it is tit 'kisses of jet with a cost: it 
ratic of in Zale lit let area to tri: if a te: 

. is 'at it in its exist it the 'sts 
where the area it ille of let of the nozzle 
viri's at the stric 'ate as the bangre in 
a' s of the throat. This wler varying the 
(list: it's tween the is alie I's ( :ui I), this 
(tiating the in Zale (); it let area, the throat, 
: 'i'a is siliult: Ileosis variel, its by adjust 
iig is { the enter at the 'jection t 
it is, 2 : it 3. 
The list or 'ur ve Y, in this case again it. 

stilight line, represents charges in thickness 
of jet with possible sitti it; nei is hanges T. 
ritic) () ()2. Zie () ( : 'e: to t's); it a tea. 
it it this is : ;articiar case will e'e the fl's at 
are: 'elains 'instant, it it the area of the 
or let if the ri?zzle varies its well as the 
tli kess of the jet. This is a 'coil is 'i 
iy an arrangement such as show u in Fig. , 
where the treat area is n; if y'alie, it the 
(list: I'e between the Inners ( " : incl ID is 
variett; t is a 'coilised ai-) is stilittle 
sel as shown i Figs. 2 anil 3, whel'', the 
enber 1) is a justed with respect it the 

neinier ( , but the projection f inlaining in 
fixei osition with respect to the throat . 
The lot. Z. in this case : "I've, repre 

sents a possile elition for varying jet 
thicknesses arti for Y'al's in 'at its of it Zzi: 
() tet reas to throat areas. Stell a relation 
is available by the structures it lustrated ill 
Figs, 2 and 3 ty, adjusting the nozzle initi 
bir's I will respect is the neie's . : it 
suitably a listing also the position of the 
projections it to suitably vary the throat 
areas. A relation of this character is also 
issilie with the struct are shown in Fig. 

| if the 'i'i joint of the pri: 'tion is 
'iyet to vary the thioat area. 

Froni te fregoing discission of Fig. , 
it will i) : inds: 'stood that the its ()' ('I'v's 
there in are it list rative line 'ely if i i" ("Ela '- 
acier fossile relations, it inci that is ill 
veition is ii. no way lite ti) the tuiti'it 
lar reli ions in lik'at el. 

While, it is a lactant : 'es of the 11 it 's 
and I) i? Firs. to 3 incisive are ini 

cite is parallel with each oth 'i', it will ice 
in: leistki), that they lay either live 'ge or 
citive're towari tei" crieties; - it is: 
is ti: y : fluice a list is fit ('X: ) ig 
:::::g'. 

3 

Witt '; it is : 
i. i.iet r alia'; it is 'crising: liftist'' 

:a? " it.' 'i is (zzie strict it'', sail in ZZ, it' 
st 'tire () is rising inozzles ('lie's sa'el 
from each (the to for a nozzle assage, 
Kai i z. zle : ss: ire a sing it ti' at , an 
linea is for x: 'ying like th' at ; i.e. with a 
triven sil: "at it if saict (zzle I'll el's. 

2. Eit'' rai):t 'at is 'Irising a clifftisei’ 
is existrating in Ozzie St I' ('t 'e', saic nozzle 
stricture ('i nising telle's sl: ('e from 
s': 'h (stier it firl, a lozzle assage, sail 

24 assigre a vig a thro:t. in Ileans 
for changing tie 'at ic of the thirt at : 'e: to 
the Zzle ?it it : ''; for a give sei: l'ation 
(if sail iteit' i's. 

3. Five if a. i tatt is 1 : Fisiing a liftiser 
gait ’t cerating lizzle strict ir', sail nozzle 
structure ('tilising the tel's slaced f'(t) 
ach title t ( f, it a nozzle : ssage, said las 
sag it is g : t lie at , t) eas fi : (iiisting 
s:id in Zal clie's with reset to each 
(if he'. It le: is for ; (iiastig the area of 
saic triat is 'entiently of a listinent of 
s: it i? 24, it i e iii) I's with 'sect to each 
{t}. 

ji'i ( ) at a satis ("on prising a diffuser 
all ( i ij} : fig i zale struct tire, sail nozzle 
st it it ire ('i n) rising nozzle meloei's spaced 
frt each other { } for a lozzle passage, a 
that foileti within one of said men let's, 
and a member sported by the other nozzle 
aiellie an a vity a tortion of constant 
'')ss section exte dig into said throat. 

... Eject it ap: at is 'oll rising a cliffusic' 
: Inci ("fier: ig i zzle strict lure, sail nozzle 
st it cture.' I prising lozzie nieller's spacel 
frt (ach other to flin a lizzle):ussage, a 
th' a is set it one of silict inelile's, and 
: tients : it is faile interticle intly of a 1. 
th; if sail clie's legit is inally in saic 

thir it. 
ti. Itiector :: 'at is coil rising a difft ser 

at coöperating nozzle strict tre, said nozzle 
strict are it rising nozzle enters spaced 
fi'i in eact tile i' to fin a nozzle passage, a 
tro:t. iisp)seti i one of saic ('tler's, and 
a 1-Ilei' ('ali'it's ly the otler of saic loa 
aic ileier's art act stalle in teipent tently 
there of with respect to sail throat. 

7. Fject F :ii)}: it is coliprising a cliff set' 
and ' ' 'at ig , it Zzie structure, sail in ZZe 
strict tile 'Irising ineller's spat'ect frt in 
e: li tie to for i : )('zzle assage, a float 
in the of saici e iiiiers, le:Lns for adjusting 
tle tier if saic tellers, and a thirt nei 
her "air is y s: it ther of said eitler's 
; : at it is tale with respect the reto and with 
res it i? sail in I"; at. 

S. Ei'i'i ( i a lar at is coil rising a liftist'' 
; it 'tiiper tig nozzle strict Ir', sail nozzi: 
strict ire iris is lic iller's space froll 

it her ( f, it a nozzle assage, a throat 
tre. if sat it'ine's, reas for a listingr 

it it 1' () is: it ::mei's, a a tii' ine 
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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. Ejector apparatus comprising a diffuser 
and coöperating 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 

15 ber having a portion of substantially con 

1,296,567 

stant cross section adjustable into said 
throat. 

10. Ejector apparatus comprising a dif 
fuser and coöperating nozzle structure, said 
nozzle structure comprising nozzle members 23 
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 25 
a'ea. 

In testimony whereof I have hereunto af 
fixed my signature this 8' day of February 
1918. - 

ROBERT SUCZEK. 


