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UNITED STATES PATENT OFFICE. 
EDMUND SCOTT GUSTAVE REEs, of wolve RHAMPTON, ENGLAND. 

ROTARY CONDENSER AND CONDENSING STEAM-TURBINE. 

1,000,195. Specification of Letters Patent, Patented Aug. 8, 1911. 
Application filed June 22, 1907. Serial No. 380,347. 

To all whom it may concern: 

Britain and Ireland, residing 

land, managing director, have invented cer 
tain new and useful Improvements in Rotary 

tion. 
This invention relates to an improved con 

struction of rotary condensers and self-con 
densing steam turbines which is character 
ized by the steam or other condensable gas 
and the condensing liquid being mixed or at 
any rate brought together in a common 
stream before leaving the impeller of the ro 
tary pump or the turbine wheel, this admix 
ture being effected by the action of an im 
peller of the kind described in the co-pend 
ing U. S. application Serial No. 334456 in 
which a mass of liquid contained in an inter 
nal reservoir in the impeller is maintained 
by the rotation of the latter at a considerable 
pressure which is utilized to impart a ve 
locity to the streams of fluid issuing from 
the reservoir which is distinct from the tan 
gential velocity due to the rotation of the 
impeller, this velocity being produced by 
means of a series of short peripheral noz 
zles, preferably rearwardly directed, leading 
from the reservoir to the periphery of the 
impeller, which nozzles are of small width 
transversely, that is, in the direction of the 
axis of the impeller, compared with the 
width of the latter, and also of small 
width in the circumferential direction at the 
point of maximum constriction, so that the 
sum of the areas of all the nozzles at this 
point is a small fraction of the circumferen 
tial area of the reservoir from which they 
lead. The steam is admitted to the stream 
or streams of liquid within the impeller at a 
point of reduced pressure, that is to say at a 
point at which the pressure of the liquid is 
reduced by conversion into velocity in suit 
ably constricted channels, which may either 
be the peripheral discharge nozzles or other 
passages within the impeller. Finally the 
pressure of the mixed stream is raised to 
the pressure of discharge by leading it 
through suitable expanding passages usu 
ally formed partly in the impeller and 
partly in an external casing, or by leading 

the mixture to a part of the rotating vessel 
Be it known that I, EDMUND Scott GUs- at a 

TAVE REES, a subject of the King of Great 
at Thomas. 

Parker Limited and the Rees Roturbo De 
velopment Syndicate Limited, of Wolver-tions and arrangements of parts, all as will 
hampton, in the county of Stafford, Eng 

greater distance from the axis of rota 
tion. 
To these and other ends the invention con 

sists in certain improvements and combina 

be hereinafter more fully described and 
pointed out particularly in the claims at the 
end of the specification. 

Condensers and Condensing Steam-Tur 
bines, of which the following is a specifica 

In the accompanying drawings, Figure 1 
is a side elevation, partly in section of a 
complete condensing turbine constructed in 
accordance with the present invention. Fig. 
2 is a vertical transverse section of the tur 
bine shown in Fig. 1. Fig. 3 is a section on 
line III-III of Fig. 1. Figs. 4 and 5 are 
detail sectional views of impellers wherein 
the steam and water meet within chambers 
external to the common pressure reservoir 
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75 
but within the ring of the impeller dis 
charge nozzles. Figs. 6 and 7 represent 
axial sections of the construction shown re 
spectively in Figs. 4 and 5. Figs. 8, 9 and 10 
are, diagrams illustrating graphically the 
principles utilized in pumps and turbines 
constructed in accordance with the present 
invention. Figs. 11 and 11 are detail views 
in section, showing nozzles that are particu 
larly adapted for use in condensers wherein 
the steam or other gas, to be condensed is in 
troduced to the water at a pressure not ex 
ceeding greatly that of the water. Figs. 12 
and 12 are detail sectional views of nozzles 
especially adapted for use on condensing 
turbines. Figs. 13 and 13 are detail views 
in section showing a novel construction of 
nozzles adapted for use either on condens 
ers or turbines. 

It will be understood that an external cas 
ing with cut-waters and expanding pas 
sages, such as shown in Figs. 1, 2 and 3 is 
used in conjunction with the various modi 
fied constructions of impellers and nozzles 
herein described and illustrated, but that it 
has not been considered necessary to illus 
trate this casing in every figure of the draw 
ings, some of which show no impeller or 
the impeller in part only. 
The principles underlying the invention 

can be illustrated by reference to Figs. 8, 
9 and 10 of the accompanying drawings, in 
which Fig. 8 shows a reservoir A containing 
condensing liquid under pressure due to 
gravity, which pressure is partially con 
verted into velocity at the interrupted nozzle 
C and the velocity again converted into 

80 

85 

90 

100 

05 

O 

  



2 

- pressure in the chamber B. The con 
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densable gas being usually at a higher pres 
sure than the liquid at the interrupted 
nozzle is drawn into the liquid stream at 
that point, or it may be admitted thereto 
through suitable nozzles which impart a 
high velocity to the gas and direct it into 
the liquid stream so as to increase the ve 
locity thereof. 
In Fig. 9 the liquid passage is not com 

pletely interrupted at the point C where the 
steam is admitted, and the velocity of the 
mixed stream is converted into pressure by 
being led through an expanding passage to 
a lower part D of the same reservoir. The 
mixed stream is delivered through discharge 
nozzles to suitable expanding ducts leading 
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to the discharge tank or reservoir B. 
In the diagram of Fig. 10 the increased 

flow of condensing liquid and the conse 
quently increased vacuum at the nozzle C 
is obtained by means of a second chamber D 
which is closed and is at a lower level than 
the chamber A, which chamber D in con 
junction with the expanding ducts into 
which it discharges acts by Suction so as to 
increase the flow of liquid past the first con 
striction and consequently reduce still fur 
ther the pressure at that point. 
In the case of a condenser or condensing 

turbines operating in accordance with the 
present invention, instead of producing the 
pressure in the condensing liquid by gravi 
tation, as in the above illustration, the pres 
sure is created by means of a rotary pressure 
producing chamber or impeller of the char 
acter described in the specification above re 
ferred to, in which the discharge outlet of 
the impeller consists of a series of periph 
eral nozzles preferably rearwardly directed: 

In the case of a condenser, when the con 
densable gas is at a pressure which does not 
greatly exceed that of the water at the mix 
ing point, the gas passage or passages E 
would contract to the point of junction with 
the liquid passage F, as shown diagram 
matically in Figs. 11, 11", and in the case 
of a condensing turbine when the pressure 
of the gas is considerable, its potential en 
ergy is extracted by conversion into kinetic 
energy on its passage through the discharge 
nozzles, and for this purpose the steam pas 
Sages E are made after the well known 
Delaval type and are directed with the 
water stream and against the direction of 
rotation of the pressure chamber as shown 
in Figs. 12, 12 and 13. 

Fitting a steam nozzle of this character 
into the water discharge nozzles, it will be 
seen that for a condenser the steam dis 
charge nozzle will be cut off at the point of 
maximum constriction as shown diagram 
matically in Fig. 11 at E, and will be di 
rected substantially toward the point of 
maximum constriction of the water channel 
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F, while in the case of a turbine the steam 
expansion nozzle will include a greater or 
less length of outwardly flaring passage E.' 
which is directed rearwardly into the water 
stream as shown diagrammatically in Figs. 
12 and 12. 
Instead of a single duct nozzle as shown 

at Fig.11 the nozzle may be subdivided into 
a number of ducts as in the ordinary ejector 
condenser fed from a tank, as shown in 
Fig. 11. 

In Figs. 13, 13, a constructional form of 
steam and water nozzle is shown which may 
be applied either to condensers or turbines, 
and the advantage of which is that, being 
circular in section, both the water nozzles F 
and the steam nozzles E may be drilled out, 
the water nozzles being formed in two half 
rings G', G which are afterward bolted to 
gether and are arranged to be held in posi 
tion partly by the laterally extending steam 
ducts Hin which the steam nozzles are 
formed. As shown in the drawings the 
steam nozzles E are expanding nozzles 
adapted for a turbine and are coaxial with 
the water nozzles. 
The above mentioned or other suitable ar 

rangements of nozzles may be applied to the 
various forms of improved apparatus here 
inafter described, the drawings illustrating 
which are for the most part to be regarded 
merely as diagrammatic and not as exhibit 
ing the actual constructional details. 

Figs. 1, 2 and 3 are respectively a trans 
verse sectional elevation, a longitudinal sec 
tion, and a part section on line III-III of 
Fig. 1 of a complete rotary condenser con 
structed according to the present invention 
in which the pressure producing chamber 
which is of large capacity, that is to say, the 
area of the body of the impeller is large 
compared with the area of the outlet there 
from, so that the velocity of the fluid enter 
ing at its eye or inlet is less than that of the 
fluid issuing at its outlet or nozzle, is equally 
divided into two compartments by a central 
partition a and the water and steam are 
both admitted to the two sides of the parti 
tion so as to balance end thrust of the shaft 
in the known manner. The water from the 
suction pipe b enters the two compartments 
of the impeller at the two opposite inlets or 
eyes e e' while the steam is taken through 
the pipe 6 to two opposite annular steam 
spaces or chambers h h' which are connect 
ed by transverse ducts i in the peripheral 

zles f of the impeller, and the walls of 
which are pierced to form nozzles as shown 
at i' to connect the ducts i with the discharge 
nozzles fat or about the point of maximum 
constriction of the latter. From this point 
the water and steam more or less completely 
condensed pass on together in a common 
stream which is discharged through the ex 

blades which form the water discharge noz 
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panding passages formed by the cut waters 
l of the fixed casing m, into the common de 
livery chamber d. 
To maintain the condenser vacuum, the 

Water may, as shown in Figs. 4, 5, 6 and 7, 
be projected in jets or sprayed into the vari 
ous mixing. compartments of an external 
chamber i? within which it encounters the 
steam from the steam nozzles i and by con 
'densation produces and maintains the con 
denser vacuum, the mixed streams of con 
densed and uncondensed steam and water 
being discharged through common periph 
eral discharge nozzles i' into the expanding 
ducts of the outer casing not shown in these 
figures. In Figs. 5, 7, the water passages f 
are fitted with spiral distributers k to give a 
rotary motion to the issuing jets of water in 
the known manner so as to facilitate the 
admixture of the water with the steam in 
the mixing compartments i. 
In each of the constructions above de 

scribed whether in the case of a rotary con 
denser pure and simple or in the case of a 
condensing turbine, it will be noted that a 
mass of condensing liquid is raised to a ccn 
siderable pressure by rotation of a contain 
ing reservoir, and this pressure is in part 
converted into velocity by means of a suit 
ably formed outlet or outlets from the pres 
sure producing chamber or reservoir there 
by reducing the pressure locally by what 
may be called the Wenturi effect in the man 
ner well known in connection with the Wen 
turi water meters so as to enable the con 
densable or uncondensable gases to be effi 
ciently discharged into and mixed with the 
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condensing liquid, and the reduction of 
pressure necessary for this purpose may be 
assisted by preliminary jet condensation in 
steam and water mixing chambers in front 
of the Wenturi constriction or nozzles. 
Having thus described the nature of my 

said invention and the best means I know 
of carrying the same into practical effect, I 
claim: 

1. In a rotary condenser or condensing 
turbine, the combination with a casing, of 
al ife of large capacity so that the area of its body is large compared with the 
area of its outlets, the said impeller having 
an inlet connected with a supply of liquid 
and an outlet consisting of a series of con 
stricted peripheral nozzles of small width 
both transversely and circumferentially at 
the point of maximum constriction adapted 
to reduce pressure of the liquid locally and 
to discharge the liquid into the casing in 
directed streams, a chamber within the cas 
ing and external to the impeller connected 
with a supply of condensable fluid, and 

65 

ducts connecting said chamber with the in 
terior of the peripheral discharge nozzles, 
substantially as described. 

2. In a rotary condenser or condensing 

3 

turbine, the combination with a casing, of 
an impeller of large capacity so that the 
area of its body is large compared with the 
area of its outlets, the said impeller having 
an inlet connected with a supply of liquid 
and an outlet consisting of a series of con 
zles of small width both transversely and 
circumferentially at the point of maximum 
constriction adapted to reduce the pressure 
of the liquid locally and to discharge the 
liquid into the casing in directed streams, a 
chamber within the casing and external to 
the impeller connected with a supply of con 
densable fluid, and ducts connecting said 
chamber with the interior of the peripheral 
discharge nozzles, substantially as described. 

8. In a rotary condenser or condensing 
turbine, the combination with a casing, of 
an impeller of large capacity so that the 
area of its body is large compared with the 
area of its outlets, the said impeller com 
municating with a supply of liquid and hav 
ing a series of peripheral discharge nozzles 
provided with intermediate constricted por 
tions adapted to reduce the pressure of the 
liquid locally, a steam chamber inside the 
casing and external to the impeller, and 
steam discharge nozzles communicating with 
the said steam chamber and leading into the 
liquid at the region of reduced pressure, sub 
stantially as described. 

4. In a rotary condenser or condensing 
turbine, the combination with a casing, of 
an impeller of large capacity so that the 
area of its body is large compared with the 
area of its outlets, the said impeller being 
connected to a supply of condensing liquid 
and having a series of constricted and rear 
wardly directed peripheral discharge noz 
zles of small width both transversely and 
circumferentially at the point of maximum 
constriction and adapted to reduce the pres 
sure of the liquid locally, a steam chamber 
external to the impeller, and steam nozzles 
communicating with the said chamber and 
discharging into the liquid at the region of 
reduced pressure and substantially in the 
same direction as the liquid stream. 

5. In a rotary condenser or condensing 
turbine, the combination with a casing, of 
an impeller of large capacity so that the 
area of its body is large compared with the 
area of its outlets, the said impeller being 
connected to a supply of condensing liquid 
and having a series of constricted peripheral 
discharge nozzles adapted to reduce the pres 
sure of the liquid locally, mixing chambers 
in front of the discharge outlets of the noz 
zles, means for admitting steam to the said 
mixing chambers, and means for projecting 
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stricted rearwardly directed peripheral noz 
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the condensing liquid in jets into the said 
chambers. 

6. A rotary condenser or condensing tur 
bine, comprising an impeller having an in- 80 
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ternal reservoir of large capacity in which 
a body of condensing liquid is maintained 
under pressure by centrifugal force, dis-. 
charge outlets leading from the said reser 
voir to the impeller rim, said outlets having 
constricted portions which are small in 
width both transversely and circumferen 
tially, a fixed casing surrounding the impeller 
and inclosing a steam space external to the 
impeller, and steam ducts connecting the 
said steam space with the interior of the im 
peller discharge outlets, whereby the steam 
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is mixed with the condensing liquid within 
the impeller and is discharged therewith 
through the impeller outlets into the fixed 15 
casing. 

In testimony whereof, I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

EDMUND SCOTT GUSTAWE REES, 

Witnesses: 
Jose.PH MILLARD, 
WALTER J. SKERTEN. 


