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KTL‘WWEB %TATE% PATENT QFFK@E

2DM UND SCO’I‘T GUSTAV & REES OF DUNSCAR. OAKEN NhAR WOLVERHAMPTON
. SRR e ENGLAND

To all whom it may concern.:

Be it known that I, Epyoxp Scorr Gus-
ravE Rems, a subject of the King of Great
Britain, residing at Dunscar, Oaken, near
Wolverhampton, in the county of Stafford,
England, have invented certain mnew and
useful Improvements in Centrifugal Pumps,

Turbines, and Compressors, of whlch the

followmg is a specification.

This mvention relates primarily to' the

application of apparatus such as described
in the specifications of my pending appli-

cations of 13. September 1906 Serlal No.’

834,456 and of 22 June 1907 Serial No.
380347 to the extraction of air and other
non-condensable gases, and their delivery,
if desired, under pressure so that such ap-
paratus may be adapted to be used, for ex-

‘ample as an air compressor. '

The essential feature of such apparatus

consists in & votary chamber in which a con-.

siderable body of liquid is'stored and main-
tained at a high pressure and from which
it is discharged at a high velocity through a
constricted peripheral outlet-or outlets into
an expanding passage cr passages or cham-

ber in'a fixed casing surrounding the rotary.

reservoir so'that there will be produced at
the constriction of the discharge passage or

“passages, that is -to say at or within the
. ‘point at which the liquid leaves the rotary

member, a considerable V‘znuum which is uti-
lized for the exhaustion of air or other non-

" condensable gases from incloséd -spaces, or
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© air or other gas; or: {gases may be connected:
with the interior of the discharge outlet or

45

for the delivery of .such gases under pres--

sure to a receivery the velocity at which the
gases are ejected from the rotary member

bemg converted into plessme by any suit-
- able known means.’

: The space to-be exhéxusted or the source of

outlets of the rotor which for this purpose

‘may consist of one or more peripheral con- |’
‘StI‘lCthHS from which the flmid is discharged’
in an annular sheet or sheets or may: alter-
- natively be place i in communication with the,
. passage or passages within the rotor casing
- into which the fiuid is. dlscharged ;from the|
50:

1'otor‘ .

Speexﬁca’cmn of Letters Patent.
v Apphca‘uon filed November 22, 1907

outlets; Figs. 5

impeller; Figs. 16, 16* and 16°

" nENTRIFUGAL 'DUMP TURBINE AI\TD COIVIPRESSOR

Seﬁal No. 403,408.

The apparatus may also- be apphed to ex-
tract energy from air or other gas or gases
undler pressure, in which case the source of

Patented July 22, 1913 :

the gas or gases may be pliced in commu- -

nication with the interior of the- discharge
outlet of the rotor or of the passage within
the casing, and the gases mixed with the
water before or after being discharged from
the rotor. In the former case the energy or

part of the energy . dequble from the pres-:

sure of the gases is given up to the rotor,

55
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and in the latter case the mixed gases and .
water are led to a second rotor of the same

or other suitable character and their energy
given up thereto. In both cases the tem-
pentme of the gases, which initially may
be very great, for example in the case of a
gas turbine in which the pressure gases are
der ived from the explosion of a combustible

{-mixture, is reduced at an early stage to such
-a’ value as will practically ehmlmte the

destructive effects of such hot gases on the

-apparatus.
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In the accompanying dr awings: Figures

1, 2, 8, are diagrammatic 111ustrat10m oF the

pr inciples underlying the invention; Figs. 4..

75

42 show. dl(mmmmntl(‘ﬂly forms of gas and,

water n()/zles. the formel with contracting

respectively a longitudinal section and’ side
sectional elev ation of an impeller; Tig. 9 is
a -modified ‘mnnlal duct for the impeller
shown in Ifigs. 7 and 8; Tigs. 10, 11, 12 and
13 are modified gas an. water 1107/]0',; Figs.
14, 142, 15 and 152 modified portions of an
are respec-
tively a transverse so(tmnal élevation, a lon-
gitudinal section and a part secticn-on line

‘ A B of Fig. 16 of a gas turbinie ot extractor;
“and ' Fig,
j‘apphcatwn ot 1he iny cntlm. to 'an air eom-
_preéssor.

17 Sll()\\n dn"mnmmhmll\ the

The prlnmples undulvmrr the m\mmon
can be illustrated by 1efe10nce to Ifigs. 1, 2
and 8 'of the accompanying dm\\‘m"s in

‘jwh1ch B]g 1 shows'a reservoir A confmnmo
_ hqmd under pressure due to gravity, which

pressure’ is partially converted into velocity
at the mterrupted nozzle ¢ 4nd the Velocmv

6 and 6® show gas noules.
with expandmv outlets, Figs. 7 and 8 are
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re-converted into pressure in the chamber B.
The air or gas, being usually at higher pres-
sure than the liquid at the interrupted noz-

zle, is drawn into the liquid stream at that .

peint, or it may be admitted thereto through
suitable nozzles which impart a velocity to
the gas so that it impinges on the liquid

" stream and mixes with 1t, increasing its

10

[S)
ot
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. increased vacuum at that point is obtained
5. by means of a second chamber D having
2 discharge nozzle C at a lower level than

390

40

~velocity.

Tn Fig. 2 the liquid passage is not com-

_pletely interrupted at the point C where the

gas is admitted, and the velocity of the
mixed stream is converted into pressure by
Leing led through an expanding passage to
a lower part D of the same reservoir. This
pressure is converted into velocity and the
velocity reconverted into pressure in the dis-
charge reservoir B by means of the dis-
charge nozzke and expanding passage lead-
ing to the said reservoir as in the case of
Fig. 1. -

In. Fig. 3 the increased flow of liquid
through the nozzle C and the consequently

the chamber A, directed 'toward an expand-
ing passage leading into the discharge reser-
voir B. : ‘

According to the present invention, in-
stead of producing the pressure in the liquid
by gravitation as in the above illustration,
the pressure is created by means of a rotary
pressure producing chamber or impeller of
the character described in the specification
of 13 Sept. 1906 S. No. 334456 in which the
discharge outlet of the impeller may consist
of a series of peripheral nozzles, or it may
be of a continuous peripheral slot.

In the case of a gas extractor or air com~
pressor in which the gas is admitted to the
liquid stream at a pressure which does not
greatly exceed that of the liquid at that
point, the gas inlet passage or passages I
would contract to the point of junction with
the liquid passage F, as shown 1n Figs. 4, 4%,
while in the case of a gas turbine in which
the pressure of the gas is considerable, its

. potential energy is extracted by conversion

(24
<t

60

into kinetic energy on its passage through
the discharge nozzles, and for this purpose
the gas inlet passages are made after the
well known Delaval type of expansion noz-
zle and are directed with the liquid stream
against the direction of rotation of the pres-
sure producing chamber as shown in Figs.

-5, 5%, 6 and 6~ Titting a nozzle of this char-

acter into the water discharge nozzles of
tle impeller, it will be seen that for an ex-
hausting pump the passage through which
the gas is discharged into the liquid stream
will be cut off at the point of maximum con-

‘striction as shown at E in the single duct

nozzle of Fig. 4 and in the multiple duct

1,068,365

nozzle of TFig. 4%, and will be directed sub-
stantially toward the point of maximum con-
striction of the water discharge nozzle F.
In the case of a gas turbine, on the other
hand, the gas expansion nozzle will include
a greater or less length of outwardly flaring
passage E’ which is directed rearwardly into
the water stream as shown in Figs. b and 5~

In Figs. 6 and 6%, a constructional form
of gas and water nozzles is shown which
may be applied either to gas extractors ox
gas turbines, and the advantage of which 1s
that, being circular in cross section, both the
water nozzles ' and the gas nozzles B may
be drilled out, the water nozzles being
formed in two half rings G’, G*, which are
afterward bolted together and are arranged
to be held in position partly by the laterally
extending gas branches H in which the gas
nozzles are formed. As shown in the draw-
ings the gas nozzles E” ave expansion nozzles
adapted for a turbine and are co-axial with
the water nozzles F', but obviously the same
construction may be applied to gas ex-
tractors having nozzles such as shown in
Figs. 4, 42, | '

The above mentioned or other suitable ar-

rangements of nozzles may be applied to

any of the forms of apparatns hereinafter
described, the drawings illustrating which
are for the most part to be regarded merely
as diagrammatic and not as exhibiting the
actual constructional details. {

Figs. 7 and 8 show an impeller of the kind
described in the specifieation of 13 Sept.
1906 S. No. 334456 showing one way in
which the said impeller may be adapted for
the purposes of the present invention. This
particular form of impeller is not enly bal-
anced by making both the water and the air
or other.gas or gases to enter at both sides
of the impeller but is also duplicated in an-
cther respect by the addition of an impeller
of larger diameter on the same plane as the
first impeller, in the manner indicated dia-
grammatically in Fig. 2 in the case of
gravitationally produced pressures, so as to
maintain or increase-the vaeuunt at the dis-

charge nozzles of the inner impeller by the.

suction of the outer impeller. the issuing
stream of mixed water and gas being rear-

wardly divected on leaving the odater im-.

peller so as to utilize the speed. energy of
the siream in turbine effect by reaction on
the revolving wheel.

The water enters the Inipelier at the two

oppusite eves ¢; ¢, into the two sets of water’

passages 7, f/, which converge inte a cen-
tral annular duel ¢ or alternatively {o a
series of peripheral nozzles, ou cither side
of which duct or nozzles are annular gas

chambers %, &', into which the air er gas.

is admitted by any suitable connection from

the space to be exhausted of such air or gas.
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The walls of the duct ¢ are perforated at
intervals by a series of gas ducts ¢ connect-
ing the chambers A, 2/, with the water duct
‘g at or near the point of maximum constric-
tion of the latter. Alternatively the walls
of the inner and outer impellers may be in-
terrupted by a continuous annular-duct 2°
as shown in' Fig. 9, the two inpellers being
connected by ties or webs such as 0. The
duct ¢ expands into the outer pressure pro-
ducing chamber j into which the mixed
stream 13 discharged, this chamber forming
an external pump impeller having prefer-
ably rearwardly directed discharge mozzles
4" at its periphery such as described in the
specification already referred to.

To prevent any possibility of aggrega-
tion of gas in the chamber 7 in the region
of minimum pressure, this region is con-
nected by ducts 72 with the discharge nozzles
7 so as to extract such uncondensed gases.
To check any such tendency to an aggre-
gation of gas, and to .ause the water to re-
volve with the chamber, the external cham-
ber 7 is also preferably subdivided by vanes
4 as shown.

The entraining or admixture of the air
or gases with the liquid stream may be
effected or facilitated if the water ig pro-
jected in jets or sprayed into the various
compartments 7 into which the gas nozzles
i deliver, as shown in Figs. 10 and 11, and 12
and 13, the mixed stream of gas and water
being discharged through common periph-
eral discharge nozzles §° into the expanding
ducts of the outer casing not shown in
these figures. In Figs. 12 and 13 the water
passages f are fitted with spiral distributers
k to give a rotatory motion to the issuing
jets of water in the known manner so as to

the gas in the compartments 4.

In the impeller illustrated i Figs. 14 and

14# only a proportion of the water nozzles
are used for the extraction of gases and
these nozzles ¢’, may be designed as shown
with a greater constriction than the re-
mainder of the nozzles, followed by an ex-
pansion so as to give a high vacuum in the
chambers % A, gas duets 4, and gas noz-
zles 7. 4

Ifigs, 15 and 15, show a modification of
the construction of Figs. 10 and 11, in which
the discharge nozzles f of the impeller « are
inwardly directed as described in specifica-
tion of 13 Sept. 1906 S. No. 334456, with
reference to Fig, 6 of the drawings of that
specification. The streams of water issuing
from the flozzles f are dirvected at a high
velocity into a fixed casing o, which is in

‘communication with the gas inlet pipe ¢,

and which is preferably designed as shown
to give a rotary’ movement to the mixed
stream of water and the gas entrained there-

with by means of the internal spiral guides
or vibs o/. The casing o has a contracting
channel which delivers the mixed stream
inte- an expanding-pipe or into the eye of

a second impeller ¢” mounted on. the same.

shaft as the impeller « aud discharging into
expanding ducts in the fixed casing leading
to the delivéry pipe d. As shown in the
drawing ‘the gas or air may in part be
drawn 1 with the stream entering the eye
of the second impeller.

The complete machine which is represent-
ed in Figs. 16, 16* and 16° may be adapted
either as a gas extractor or as a gas tur-
bine, the gas nozzles in the latter case be-
ing of the character illustrated in Fig. 5.
The water and gas are in this case both ad-
mitted to the two sides of the central par-
tition of the impeller ¢, the water by the
pipe b and the gas by the pipe ¢, so as to
balance end thrust on the shaft bearings, and

Liwig
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the joint stream-is discharged from the pe- |

ripheral nozzles ¢ into expanding ducts in
the fixed casing formed by the cut-waters
I, The same referénce letters are applied
to these figures as have been used for cor-
respending parts in the constructions here-
inbefore described.

In an air compressor as represented in
Tig. 17, both the suction pipe b and delivery
pipe @ of an apparatus such as illustrated in
Fig. 16 are connected with the air receiver
p into which the mixed stream of air and

water are delivered under pressure from

the impeller casing, the alr being sucked in
by the action of the imipeller as already de-
seribed through the air inlet pipe ¢. DBaf-
fles ¢ may be provided in the receiver to
aid the separation of the air and water.

In each of the constructions above de-
scribed whether in the case of a vacuum
pump, compressor, or gas turbine it will be
noted that a mass of liquid is raised to a
considerable pressure by rotation of a con-
taining veservoir, and this pressure 1s in
part converted into velocity by means of a
suitably formed constricted outlet or outlets
from the pressure producing chamber or
reservoir thereby reducing the pressure lo-
cally and entraining the air or other gas
or gases by what may be called the “ Ven-
turl” effect, the speed energy of the mixed
stream. being afterward converted into pres-
sure or utilized in a suitable turbine as here-
inbefore described,

Having thus described the nature of this
invention and the best means I know of car-

rying the same into practical effect, I

claim :—
A rofary vacuum pump COmMpressor or

gas turbine comprising a rotor which is

constructed with a reservoir of large ca-
pac:ty wherein liguid is stored under pres-
sure dus to centrifugal force, passages lead-
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ing from said reservoir to the periphery of | In testimony whereof I have signed my
the rotor, said passages comprising com- | name to this specification in the presence of
partments connected by ducts with a supply | two subscribing witnesses.

of gas and short constricted discharge noz- EDMUND SCOTT GUSTAVE. REES.
zles, and means for projecting the liquid in |- Witnesses:

the reservoir into the said compartments Oriver INNAY,

in a sub-divided condition. Josepr MILLARD,

v

. Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
. Washington, D, C.¥ : .
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