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0 all whom it may concern:
I Je it known that I, Huxey F. ScEMIpT, 2
citizen of the United States, and a resident

ot Pittsburgh, in'the Lounty of Allegheny

o
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and “State of Pennsylvmnm have made a
new and usetul Invention in Fluid-Tr anslat-
ing Devices, of which the following is a
spemﬁcmtlon

" This invention relates to fluid translating
devices and particularly to devices for main-

taining o high' vacuum in condensers or.

sumlar appamtus
- An object of the invention is to produce a
fluid translating device, of the kinetic type,
in which means are employed for maintain-
ing the operation of the device substantially
conctant for practically all varying condl-
tions. .

A further object is to produce a- fluid
translating device employing the kinetic or
velocity energy of the motive fluid delivered

to it in-tr ansiurmo fluid from a region of

lower to a region of higher pressure, which

: AMLOIH’LLILZI,HY adjusts itself to variations in
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translating - device, employing

‘the qlmntlty of fluid conveyed, thus prevent-
ing fluctuations of pressure in - either the

region of lower or hwher pressure.
A tfurther object 15 to produce a fluid

‘Llanslatlnn device of the kinetic type in
which a more stable and efficient means is

employed in converting the kinetic into po-
tential energy than has been heretofore em-
ployed. in apparatus utilizing the kinetic
energy of the fluid jet as the impelling or
compressmg agent.

A Turther object 1s° to. produce. o fluid
translating device in which pos1t1vely oper-
ating means are employed for entraining the
medium to be ejected and for combmmo it
with the impelling medium.

A’ further object is to produce a flnid
translating device, employing means for au-
‘iomatmally varying the quantity of flow of
the impelling medium to correspond to varia-
tions in the amount of medigm, to be com-
pressed or. ejected. !

A further object is to produce a fluid
the kinetic
energy of Lhe jet of impelling fluid in eject-
ing or compressing the fluid from a region
of lower to a region of higher pressure, in
which means are employed for storing a.por-
tion of the energy of the .jet, so that Lhe
stored energy is available for overcoming
momentary increases  in resistance which

may be encountered in perimmmo the work
of translation or compression. - ‘

A further and more specific object is to
produce ‘a fluid translating device, in which
means are employed for performing the
worls of fluid translation or compression by
the combination of the entraining action of
the jet of 1mpelhno fluid and centrlhw‘ll
compression in a 1otar7 member which re-

“ceives energy from the jet of impelling and

impelled fluid and restores the energy to'the
fluid in accomplishing the cenmlfugal com-
])16SSlOIl

These -and other cbjects I attain ina de-

vice embodylno the features herein described

and illustrated. in-the drawings accompany-
ing and forming a part of thls application.
Tn the drawmos, Figure 1is a diagram-

matic vertical sectlonal view of a dev1ce em-

bodying my invention:

Fig. 2 is a diagrammatic transverse sec-
tional view of the apparatus shown in
Flg 1; ‘

Fig. '3 is a view corresponding to Fig.
of a modified form of my invention; and

Ifig. 4 is a transverse sectional view ofthe -

appmm‘uus illustrated in Fig. 3.
Fig. 5 is a modification which may be em-

ployed in connection with my invention.

Fig. 6.is a further modification.

The apparatus illustrated in Figs. 1 and 2
as an embodiment of the plesent invention
includes a stationary casing 5, provided with
an inlet port 6, adapted to communicate with
a receptacle to be ejected, of with a region of
lower pressure. The casingis also p10V1ded
with an outlet port 7, which is adapted to
communicate with the region of higher pres-
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sure and which commumcates with a pres-

sure or collecting chamber 8, formed Wlthm
the casing 5.

The port 6 communicates with a chamber
9 located centrally within the casing 5 and
in which a single annular nozzle 10 or series
of nozzles 10°” are located (see Figs. 5 and

- 6). The nozzle 10 or nozzles 107 receive

motive fluid through a passage 11, which
projects into the chamber 9, and is adapted
to commumcate with any source of fluid
under pressure.” The nozzle or nozzles are
preferably so arranged as to discharge an
annular or disk shaped jet of fluid in a sub-
stantially radial direction and into-an an-
nular series of impeller vanes 12, which are
mounted on a rotatable impeller 13 and are
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- The vanes 12 are

2]

located in the casing between the nozzle 10
or nozzles 10’ and the collecting chamber 8.
The nozzle 10 or nozzles 10" are preferably
expanding nozzles so proportioned as to ex-
pand the motive fluid delivered to them to
the pressure normally existing in the cham-

‘ber 9, and they may be arranged so as to de-

liver the fluid radially, as before stated, (see
Fig. 5) or in a substantially tangential di-
rection as shown in Fig. 6. The fluid issu-
ing from the nozzle or nozzles after passing
through a portion of the chamber 9, enters

“the impeller vanes 12 and imparts a rotary

motion to -the.vanes in the direction indi-

-cated by the arrow in Fig. 1. The fluid in
~passing through the chamber 9 and in enter-
“ing- the impeller vanes entrains fluid or
-medium, to be ejected, existing in the cham-
-ber 9 and consequently imparts velocity to it

so that it enters the vanes 12 with the im-
pelling medium.

Rotary motion is-imparted to the com-
bined fluid or media by the vanes 12 and
the media are also subjected to the result-

ant centrifugal compression. The rotary

impeller vanes also entrain medivm from
the chamber 9 and impart centrifugal com-
pression to this fluid for the reasons abov
stated, thereby increasing the -entraining
efficiency of the fluid issuing from the
nozzles 10. o » ,
so designed that they
form in effect an annular series of diffuser
tubes in which the pressure of the fluid
traversing them is gradually increased inde-
pendently of increase occasioned by the cen-
trifugal compression, consequently the cen-
trifugal compression and the velocity con-
version are accomplished simultancously.
Moreover, the impellers are preferably so

-designed that the fluid issuing from the out-

let end of the impellers, or into the collect-

ing chamber 8, has but little absolute ve-

locity,. although the reactive force of the
fluid’so issuing is usefully employed in caus-

* ing the rotation of the impeller. .

60"
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- With this arrangement it will be appar-
‘ent that the work of overcoming the external

pressure, that is, the pressure 1n the collect-
ing chamber 8, is the combined work of the
centrifugal compression and the. velocity
conversion in the rotating passages and that
therefore the velocity of exit of the fluid
from these passages will be proportional to
the amount of work.done.  For this reason
the speed of the impeller will vary slightly
in response to variations in amount of com-

“bined media traversing-the rotating pas-

sages, but. it is unnecessary to provide speed
responsive. means for controlling the de-
livery of motive or impelling fluid, since
the: speed -of the impeller will always be
proportionalto the amount of fluid travers-
ing 1it. . It will also be apparent that the
rotary impeller will act as a fly wheel, due

1,345,640

to its mass and therefore its inertia. Tt is
a means for storing energy which is in-
stantly available for overcoming momen-
tary increases in resistance. Obviously it
will prevent any tendency to upset as the
centrifugal action of the impeller vanes will
prevent a back flow of fluids.

While the speed of the impeller 13 is au-
tomatically controlled as above set forth,
it may be desirable to employ a speed re-
sponsive governor 13* driven by the mount-
ing shaft 13* of the impeller for controlling
the delivery of motive fluid to the nozzle 10
by means of connecting links 13 and a valve
1i*, so that the amount of motive flnid de-
livered is increased as the speed of the im-
peller slows down in response to a slight in-
crease of pressure in the chamber 9, and
is decreased as the propeller speeds up in
response to a decrease in pressure within the
chamber 9.

In Figs. 3 and 4 T have illnstrated a modi-
fication of the invention in which antomatic
means are employed for varying the quan-
tity of impelling or motive fluid delivered
from the nozzle 10" in response to variations
in the amount of fluid to be ejected from the
chamber 9’, or in response to variations in
pressure existing in the chamber 9.

This is accomplished, in the illustrated
embodiment, by providing an impeller 15 on
which the impeller vanes are mounted and
which also forms one wall of the discharge
nozzic. 107, The mounting shaft 16 of the
impeller is so supported in its hearings that
it is capable of moving longitudinally, so
that the impeller can move toward or away
from a stationary wall 10* of the nozzle 107
in response to variations in fluid pressure in
the chamber 9”7 and in a counter balaneing
chamber 177, which is located hetween the
casing 5" and the impeller. This counter
balancing chamber communicates with the
collecting chamber 8’ in any suitable man-
ner, as for example, by means of a leakage
passage 18, and consequently is subjected to
substantially the pressure existing in the
collecting chamber. With this arrange-
ment, the quantity of motive fluid delivered
by the nozzle 107 will be antomatically
arvied in response to variations in pressure
within the chamber 97, and consequently the
device will operate to maintain a substan-
tially constant pressure within the chamber
9” for varying amounts of fluid or medium
admitted temerthe chamber through the
port 6’

In my copending application, Serial No.
861,630, filed September 14, 1914, and en-
titled “Fluid translating devices,” T have
Hlustrated, described and claimed an cjector
in which means are provided for varyving
the effective area of a nozzle of the ejector
in accordance with variations in the amount
of fluid to be ejected, and in which means
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are” provided - for varying the expansion

ratio of the nozzle. The ejector described

“and llustrated is provided with a needle

valve which extends through the steam inlet

‘chamber into the throat oi the nozzle and

‘g eontrolled by a pJSLon subjected: on-one
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side to 'the pressure of the Auid entering the

‘o]u,wi'g and on the other side to the pres-

sure of the fluids passing through the dif-
fuser, Variations in the differential- ‘pres-
sure’ acting-on-the: piston cause the needle

swalve to' move ntosor. out: of the -nozzle,

thereby dungjlnfr the ‘effective area’ and ex-
pammn ratio of theaozzle.w

Tt will’ be understood: that the devices
Ll]ustratul as embodiments of my invention
may be employed when comprcssﬂ)le OF Non-
compressible ‘fluids are employed. as the
motive fluid, or when a compressible or non-
(Jomprusslble fluid isto be translated from a
region of lower to a region’of higher com-
pression,: and that congequently “the” term
fluidis employed throughout ‘the entire ap-
plication in its broadest sense; except where
the-context of the structure included in the
claims limits the meaning of the term.

Tt will also be wppcu'ent that while T have

iltustrated but two.modifications of my in-

vention, the apparatus is merely: illustrative,
and that various changes, modifications, sub-
stitutions and omissions may be made with-

out departing from’ the spirit ‘Lnd scope of
the invention. : ;

What I claim is: S

1.-In combination-in-an appwmtus of the
character described, a chamber having an
jrilet - port for medium to be compressed
means for discharging an annular jet of im-
pelling fluid thr()uOh said chamber; and
means  actuated by ‘the jet, for entralmno
medium located within the chamber.

2.-In combination in an apparatus of the
character described, a ‘¢hamber having an in-
let port through which mediurn to be com-
pressed is dehvered, a fluid discharge nozzle

for delivering an annular entralmno jet of

fluid within  the -chamber,. and & rotatable
impeller driven by the ]et of fluid for en-
training and compressmor medium:-from the
chamber.

3. In combination in an apparatus of the
character described, a chamber from which

“fluid is to be exhausted, an expanding nozzle

located within the chamber for discharging
an accelerating and entraining jet of im-

pelling motive. ﬂmd and a rotatable impeller

driven by the jet of fluid for entraining and

withdrawing a substantially homogeneous

mixture of ﬁmd from the cliamber and for
acting ‘upon the fluid of the jet and the en-

i uned fluid withdrawn from the chamber.

4. In combination in an apparatus of the

“¢haracter: described, a.chambeér from which

fluid is to be exhausted, an expanding nozzle
loce Lted within the chamber for discharging

8

a jot of impelling fluid, and 2 rotatable im-
peller driven by the jet for withdrawing a
substantially uniform mixture -of 1mpelhn<r

Huidiand entruned flurd from the chamber

and for occasioning a- centrifugal compres-
sion of -the uniform. mixture 01: 1mpdhn«r
and - imipelled Auid.

80 I comblination in an apparatus of the

clm ;(,ter deseribed; a:chamber- from which
fuid is to be exhausted, an expansion nozzle

“Jocated - within ‘the chamber ‘for delivering

an ‘annular,.disk - shaped. jet of 1mpe111110'
fuid- tthUOh said chamber dand to an im-
peller, and an impeller communicating. with
the chamber for receiving and. compressing
the impelling -and the entrained fluid re-
ceived by it. : '

6. In combination in an apparatus of the

‘character described, a- chamber from which
Auid is.to be exh&usted 2 nozzle located

within the ¢hamber for delivering impelling
fluid thereto, an impeller driven by the fluid

igsuing from' the nozzle: for entraining and

Wlthdl‘annﬂ fluid {from .the chamber, and

‘means, ‘responsive: to variations in plessure

within the chamber, for proportioning the
delivery of fluid throuOh the nozzle.

‘7. In combination in an apparatus of the
character described, a chamber from which

“flnid - ist 40 -be c\hausted, :a nozzle located

within the chamber for delivering impelling
fluid thereto, an impeller driven by the fluid
issuing from the nozzle for entraining and
wﬂ:hdmwmt, fluid from: the chambel, and
means. for proportioning: the -delivery of
fluid through the nozzle in response to vari-
ationg in the amount of fluid to be com-
pressed delivered-to said chamber.

8. In combination in an apparatus of the
character described, a chamber from which
fluid: is to be exhausted, a nozzle located
within the chamber for delivering impelling
fluid thereto, an impeller driven by the fluid

issuing from the nozzle for entraining and

Wlthdrawmcr fluid from" the chamber, and
means - for proportlomno the dehvery of
fluid through the nozzle in response to vari-
ations in the‘speed of the impeller.

9. In combination in an ejector, a cham-
ber from which fluid is to be exhausted, a
plurality of radial expansion nozzles for de-
livering jets of entraining and impelling
steam across the outer portion of the cham-
ber, and an impeller for receiving the mix-
ture of steam and fluid, said impeller being
provided. with vanes forming energy con-
version passages and upomn-which the jets act

‘to totate the impeller and to increase the

compression of the mixture of steam and
fluid by centrifugal force.

10. In' combination in-a -steam actuated
ejector; an-inlet chamber, a nozzle for ex-
panding steam to substantially the pressure
existing in the' inlet. chamber and for de-
livering it at high velocity across the cham-
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~ber, and an impeller actuated by the jet for
- recelving and further compressing the fluids

entrained by the jet, said impeller having

-vanes therein -and being of sufficient mass to
‘act-as a flywheel and to prevent upsetting

of the ejector by reason of the centrifugal
action of the revolving vanes.

‘11. In combination in an-apparatus of the
character described, a casing-having a cham-
ber formed therein for receiving fluid to be

~expelled, an expansion nozzle for discharg-
ing an annular’disk-shaped jet of impelling

fluid through the chamber, a. rotatable dif-
tuser located within the casing receiving
sald jet of impelling fluid and the fluid im-
pelled thereby, and a collecting passage lo-
cated within the casing and receiving the
fluid discharged from the impeller.

12." In combination in an apparatus of the
character described, a casing having an inleg
port for fluid to be expelled and an outlet
port, a'mixing chamber located within said
casing and communicating with the inlet
port, a collecting chamber located within the
casing and communicating with the outlet
port, a rotatable diffuser between said cham-
ber, and means located ‘within the mixing
chamber for expanding motive fluid to sub-
stantially the pressure existing within. the
mixing chamber and for discharging ' the

fluid so expanded in the form of an annular
‘disk-shaped jet throtigh the mixing chamber

and into the rotatable diffuser. .
- 13. In combination in an apparatus of the
character described, a stationary casing hav-

. 1,345,640

ing an inlet port for fluid to be (‘()In{)l't‘b‘b‘cd
and an outlet port, a mixing chamber lo-

- cated within the casing and communicating

with the inlet port, a collecting chamber
within the casing and communicating with
the outlet port, a rotatable diffuser located
within said casing between said chambers,
and means located within the mixing cham-

~ ber for expanding fluid to substantially the

pressure existing in the chamber and for
discharging the fluid so expanded in the

-form of a whirling disk shaped jet into and

through said diffuser.

14. In combination in an apparatus of the
character described, a casing having an inlet
and an outlet port, a mixing chamber located
within the casing and communicating with
said inlet port, a collecting chamber located
within the casing and communicating with
the outlet port, a rotatable impeller located
between said chambers, and stationary means
located within the mixing chamber for ex-
panding motive fluid to substantially the
pressure normally existing in said chamber
and for discharging the fluid so expanded in
the form of a whirling disk-shaped jet into
and through said impeller.

In testimony whereof, I have hereunto
subscribed my name this 21st day of August,
1914.

VHENR Y F. SCHMIDT,
‘Witnesses :
C. W. McGuze,
E. W.McCarLLisrer,
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