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UNITED STATES 
CHARLES G. CURTIs, 

COMPANY, OF 

PATENT OFFICE, 
OF NEW YORK, N. Y., ASSIGNOR TO THE CURTIS 

SAME PLACE. 

EAST C - FLUID T J R B N E. 

SPECIFICATION forming part of Letters Patent No. 589,466, dated September 7, 1897. 
Application filed August 4, 1896, Serial No. 601,601, (No model.) 

To all whon, it inctly concern: 
Be it known that I, CHARLES G. CURTIs, a 

citizen of the United States, residing at New 
York city, in the county and State of New 
York, have invented a certain new and use 
ful Improvement in Elastic-Fluid Turbines, 
of which the following is a specification. 
The object I have in view is to produce an 

elastic-fluid turbine which may be used either 
as a condensing or non- condensing engine 
with high efficiency. - 
The invention is especially applicable to 

elastic-fluid turbines, such as are described in 
applications for patents already filed by me, 
Patents Nos. 566,967, 566,968, and 566,969, 
dated September 1, 1896. 
In the accompanying drawings, Figure lis 

a horizontal section through the nozzle and 
vane-passages of one form of my elastic-fluid 
turbine embodying my present invention. 
Fig. 2 is a similar view illustrating a modifi 
cation of the invention. Fig. 3 is a vertical 
section through a turbine of somewhat differ 
ent form embodying my invention, and Figs. 
4 and 5 are horizontal sections through the 
nozzles and Vane-passages of the two elements 
of the turbine of Fig. 3. 
In Fig. 1 is illustrated the invention ap 

plied to a turbine, wherein A is an expansion 
nozzle. B C are two sets of rotating vane 
passages mounted upon the same shaft, and 
D is a stationary intermediate passage di 

E is the inlet to the nozzle 
from the steam-boiler or other Source of elas 
tic fluid under pressure. F is an adjustable 
tongue forming one side of the expansion 
nozzle and varying by its movement the size 
of the nozzle throughout its length simulta 
neously and proportionately, thus regulating 
the speed of the turbine by varying the 
volume of the fluid-jet unaccompanied by 

The 
tongue F, as will be understood, is preferably 
connected with a speed-governing mechan 
ism, whereby it is adjusted automatically. 
G is an adjustable piece pivoted at CL and 
forming the diverging side of the nozzle op 
posite the tongue F. This piece G is ad 
justed by means of a hand-operated screw H, 

So or by any other suitable means, so that the 

throat b of the nozzle may be varied in size 
and at the same time the divergence of the 
nozzle will be varied, so as to change the 
ratio of expansion of the elastic fluid and the 
ratio of conversion of pressure into velocity 
which will take place in the nozzle. If the 
position of the pivoted piece G, which is 
shown in full lines in Fig. 1, is that suitable 
when the turbine is working as a condensing 
engine or with a vacuum exhaust produced 
otherwise than by a condenser, a larger open 
ing at the throat b and a less divergence of 
the nozzle will be required when the turbine 
is working as a non-condensing engine or 
with an atmospheric exhaust. The adjust 
ment of the piece G to the position indicated 
by dotted lines is intended to illustrate the 
position of that piece when the turbine is 
acting as a non-condensing engine. What 
ever may be the adjustment of the piece G. 
the tongue F operates by its movement to 
vary the cross-sectional area of the nozzle 
simultaneously and proportionately at its re 
ceiving and discharging ends. This means 
for varying the cross-sectional area of the re 
ceiving end or throat of the nozzle and for 
simultaneously varying the angle of diver 
gence of the Walls of the nozzle may also be 
employed to compensate for variations in the 
boiler or initial pressure when the turbine 
is working either with an atmospheric or a 
vacuum exhaust. 

In the construction of turbine shown in 
Fig. 2 I employ two expansion-nozzles A and 
A*, the former having the proper proportions 
for a condensing-turbine and the latter the 
proper proportions for a non-condensing tur 
bine. The two sets of rotating vane-passages 
B C are connected by two intermediate sta 
tionary passages D'D', the former having a 
larger cross-sectional area than the latter to 
accommodate the increased volume of the 
elastic fluid arising from its lower pressure 
when passing through the intermediate pas 
sage of the turbine when used as a condens 
ing-engine over the smaller volume arising 
from the greater pressure which the elastic 
fluid will have at the same point when the 
turbine is used as a non-condensing engine. 
The two nozzles A' A' are connected with the 
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common Supply-pipe I, valves J IX being em 
ployed to admit the elastic fluid to one nozzle 
or the other, as may be desired. - 

I propose to apply for a separate patent upon 
the specific form of the invention shown in 
Fig. 2, Serial No. 619,742, filed January 19, 
1897. It illustrates, however, one of the sev 
eral Ways of carrying out the broad invention 
herein claimed. 
In Figs. 3, 4, and 5 is illustrated an elastic 

fluid turbine having two elements LM, each 
composed of a wheel provided with rotating 
Vane-passages B C and an intermediate sta 
tionary passage D. Two nozzles A' A' are 
employed, connected with the supply of elas 
tic fluid and controlled by separate valves, 
as are the similar nozzles of the construction 
shown in Fig. 2. The two wheels are mount 
ed upon a common shaft N. This construc 
tion enables the proper theoretical expansion 
to be provided in the movable and stationary 
passages of the two elements of the turbine, 
So as to operate with the highest efficiency, 
whether condensing or non-condensing. This 
is illustrated in Fig. 3, in which the passages 
of the element L are proportioned for a con 
densing-engine and the passages of the ele 
ment Mare proportioned for a non-condens 
ing engine. 
What I claim is 
1. An elastic - fluid turbine comprising 

means by which the elastic fluid is used at 
different ratios of expansion, whereby the tur 
bine may be used either as a condensing or a 
non-condensing engine, substantially as set 
forth. 

589,466 

2. In an elastic-fluid turbine, a delivery 
nozzle adjustable to vary the ratio or degree 
of conversion of pressure into velocity there 
in, substantially as set forth. 

3. In an elastic-fluid turbine, an expansion 
delivery-nozzle adjustable to vary the ratio 
of expansion, substantially as set forth. 

4. In an elastic-fluid turbine, an expansion 
delivery-nozzle, in combination with an ad 
justable piece forming one of the diverging 
side walls and controlling and varying by its 
movement the ratio of expansion, substan 
tially as set forth. 

5. In an elastic-fluid turbine, a delivery 
nozzle adjustable to vary the ratio or degree 
of conversion of pressure into velocity and 
also adjustable to vary the volume of the fluid 
Without substantial variations in its velocity, 
substantially as set forth. 

6. In an elastic-fluid turbine, a delivery 
nozzle having one of its sides adjustable to 
vary the volume of the fluid without substan 
tial variations in its velocity, and its opposite 
side adjustable to vary the ratio of conver 
sion of pressure into velocity, substantially 
as set forth. 

7. In an elastic-fluid turbine, the combina 
tion with the nozzle A, of the sliding tongue 
F and the pivoted piece G, substantially as 
set forth. 
This specification signed and witnessed this 

30th day of July, 1896. 
CHARLES G. CURTIS. 

Witnesses: 
EUGENE CONRAN, 
JNO. R. TAYLOR. 
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