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To all whom it may concern: 
Beit known that I, WILLIAM L. R. EMMET, 

a citizen of the United States, residing at 
Schenectady, county of Schenectady, State 
of New York, have invented certain new and 
useful Improvements in Means for Decreas 
ing the Rotation Losses in Elastic-Fluid 
Turbines, of which the following is a specifi cation. 
By test it has been demonstrated that 

there is a certain loss in elastic-fluid turbines 
due to the fan or blower like action of the 
buckets and also to the friction between the 

; wheel and the surrounding body of motive 
5. fluid. These are commonly referred to as 
"rotation losses and decrease the efficiency 

- 2 ? 

of the turbine to a greater or less extent, be 
cause energy is consumed which does not re 
sult in useful work. The losses vary in dif 
ferent types of machine and also in machines 
of the same type having different angular ve 
locities. The character of the wheel con 
struction also has a bearing. All things be: ing equal, the greater the density of the sur 
rounding medium the greater will be the 
loss. From this it follows that the rotation 
losses, due to a wheel subjected to motive 
fluid at atmospheric pressure or above is 
greater than with a wheel directly acted upon 

35. 

by a condenser. ?? . 
The present invention has for its object to 

increase the efficiency of a turbine by decreas ing the rotation losses. 
in carrying out my invention the turbine 

is provided with as many stages and as many 
rows of wheel-buckets as are necessary, and 
the latter may be of any desired shape or form 

, and arrànged. in any suitable manner. Mor 
tive fluid is supplied to the buckets by means 

40 of a nozzle or nozzles or other discharging 
devices of any suitable construction. Where 
two or more rows of wheel-buckets are pro 
vided in each stage, intermediate buckets are arranged between adjacent rows and receive 

45 the motive fluid from one row of buckets and 
direct it against the next at the proper angle. 
These intermediates are usually, although 
not necessarily, arranged to extend only 
partly around the wheel or wheels of the high-pressure stage or stages. In the low 
pressure stage or stages they may extenden 
tirely around the wheel, if desired. 

possible. 

Situated in close proximity to the buckets . 
and arranged to inclose all but the active por 
tion of the wheel or buckets receiving steam 
or other motive fluid is a hood, inclosure, or 
mask, which can be constructed in a variety 
of ways. This hood may be a part of the 
main structure or it, may be made separate. 
I have chosen to illustrate as one embodi 
ment a construction wherein walls having smooth surfaces are provided on opposite 
sides of the idle wheel-buckets, or those 
out of range of the column of steam dis 

65 charged by the nozzle or nozzles. These 
walls conform in a general way to the con 
tour of the wheel and are located in close 
proximity. Situated outside of the ends of 
the wheel-buckets is a cylindrical wall, which 
may extendentirely around the wheel or only 
a limited portion thereof. Where the outer 
ends of the buckets are closed in by a cover, a 
small space should be left between it and the wall to prevent the liquid given up by the 
motive fluid from collecting therein and act 

On the other hand, ing as a water-brak?. 
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the wall must be near enough to assist in 
reducing rotation losses. In order to provide an escape for the liquid particles given up 
by the steam or other motive fluid which may 
be discharged through the clearances, radial 
or otherwise, between relatively movable 
buckets, passages are provided, and these 
passages can conveniently be formed in the 
end wall or between the side walls on oppo 
isite sides of the wheel and the end or sur 
rounding wall. The parts of the hood ex 
posed to the wheel should be given a smooth. 
finish in so far as it is practicable. Care 
'should also be exercised in making the wheel 
body and attached 
Where a number of wheels or a number of 

| rows of wheel-buckets are provided in a sin 
gle stage; it is advantageous to inclose each 
wheel or row in the manner specified. In 

85 

9o 
parts smooth as far as 

95 
event of a number of wheels or rows of buck 
ets being used it simplifies the construction 
if the walls adjacent to each row of wheel 
buckets are joined together and : pro 
vided for the whole, which may est on the diaphragm between stages or other support. 

??? 

I may, however, make the hood, covering or 
mask out of a number of pieces or out of a . 
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25 the wheel toward the shaft. . . 

...ther description is urinecessary. In order to 
35 

to the passages leading to the subsequent 
nozzles or other discharging devices. 
somewhat, smaller han the casing, so thata 
chamber is provided which surrounds the wheel and discharging devices to a greater or 

45 
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single piece. Where two or more rows of to be discharged. Obviously the more iuliois 
wheel-buckets, are employed and either ture that is remoyed the less reevaporation 
mounted on the same or different wheels, the takes same structure may be used for closing in the is correspondingly increased 

place, and th? efficiency of th? turbine 
inactive discharge side of one row, and the in-d It is preférable to completely inclose or 7 ? . 
active inlet side of the adjacent row...The mask the idle wheel-buckets of each row, as 

- to place à ring between each pair in such 

... the exhaust side of the last, wheels space 
2 ? 

jacent stage of lower pressure through suit 

fluid from one wheel compartment or stage 

permitted to separate, so that it can be col. 
lected and removed through suitably-formed 

hood may be divided into any number of parts to suit the requirements, and this 
one or more wheels are provided in ¥ “ ? age. In one construction illustrated 

the hood is divided into two parts, and the 
each s 

first-stage casing is removable like the eover 
of a box. . . . . . . . . . . . . Where separate wheel-disks are provided 
and strung on the same shaft, it is desirable 
manner that access of motive fluid to the cen tral portion of the wheels is prevented. On 
more or less great is formed, in which ex 
haust steam or other fluid from the wheel is 
collected. In order to reduce the friction or 
rotation losses at this point, the last side wall 
or extension thereof is made deeper in the 
radial dimension and is extended well under 
* The motive fluid passes to the second or ad 
able passages in the diaphragm connecting 
with nozzles or other '?????????????? devices. 
Since the salue construction as the first is or may be followed in a subsequent stage, fur 
more effectively direct the exhaust motive 
to the next: radially extending passages mày. be provided which discharge into or adjacent 

The hood, inclosure, or mask is made 

less extent and is filled with motive fluid ex hausting from the wheel. The size of the 
chamber can be varied to... suit the require 
ments; but it should be large enough to ac- || . 
commodate a considerable volume of motive 
fluid. The fluid in said chamber is quiet, or 
relatively so, so that in the case of steam acting 
as the motive fluid the water contained there. in which is released by expansion, instead of being retained in a finely divided state is 

passages. To state the matter in a different 
way, the idle turbine-buckets are inclosed by 
a hood or mask, which is located within the 
main casing, and between the hood and the 

60 casing is a chamber wherein the rotating ef 

65 
the wheel, the necessary time element is pro 

fect of the wheel is felt but little or not at all. 
Owing to the fact that the exhaust fluid in 
the chamber is out of the whirling effect of 
vided to permit the minute particles of water. 

IYV. 

proved construction would be fatal to ?e ?? 
teration of a rotary engine. . . . . 

away from the wheel-fange as it flows to the 

iure 1 is a partial vertical section of a vertical 
shaft turbine. Fig. 2 is a horizontal sec 

one wheel-compartment to another. Fig. 5 

wheel-buckets per stage and adjustable inter 
mediates. . . . . 

specified; but certain advantages will follow. 
where the inclosure is not so complete, and I 
aim to embrace this in the claims. . . ... . 
The parts of the hood cannot be main- 15 

tained in frictional contact with the revolv. 
ing wheel-buckets on account of the high speed . 
!of the latter, and hence the invention must 
'not be confused with rotary-engine construc 
tions wherein the rotary piston engages the 8o . 
walls and receives steam from a port and after 
being advanced a certain angular distance 
discharges the steam into a second port. 
Obviously the space necessary in im-“ 

85 

It will be seen that the turbine is of the 
multistage type and, further, that each stage 
contains a compound wheel. The wheel may , 
be compounded as many times as is neces 

nozzles. Where more than a single nozzle is 
employed.composed of one or a group of pas- i - 
sages, the hood for reducing rotation losses. 
covers a correspondingly smaller number of . 
buckets, because the proportion of active to 
idle buckets has been changed. •• w In order to prevent objectionable eddying 
of the exhaust steam or other motive fluid in 
the plane of the wheel, a means is provided 
which may extend parallel or substantially 
parallel to the last wheel, and on the opposite 
side from the wheel the saidmeans maybe pro 
vided with means for conveying the steam 
adjacent nozzles. Between the stages I may 
employ one or more valves for regulating the . . 
passage of fluid from one to the other, the 
said valves being operated by hand or auto 
matically. . . . In the accompanying drawings, which 
illustrate embodiments of my invention, Fig 

15 I • ? • , ? " ... , ? 

tional view of the same. Fig. 3 is a perspec 
tive view illustrating a part of the hood, to 
gether with the conduits or passage-ways for 
conveying motive fluid from the center of the 

I 2 o 'wheel-chamber to the nozzle of the adjacent stage of lower-pressure. Fig. 4 is a partial 
sectional view of a jet-turbine, showing a 
means for reducing rotation losses, and a 
valve for varying the transfer of fluid from 
is a plan view of the valve and its actuator, 
on a small scale; and Fig.6 is an enlarged sec: 
tional view of a turbine having three rows of 

,9o ? ? ?? “ 

sary to properly abstract the energy from the 
fluid stream G from the nozzle or 

95. 
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necessary passages 5 for conveying steam, or 
other motive fluid to the second-stage noz 

between the wheels is cut off from the steam 

25 

, therefrom issues as a solid column. Each 

35 
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therewith. Between the first and second 

55 

that rests on the diaphragm 4 between stages. 
6? 

65 

| 1 r?presents th? chambered base of the ma 
chine,whichimay be connected to a condenser 
or atmosphere, as desired. In the present 
instance it is connected to a condenser by 
the conduit situated in the front of Fig. i. 
Mounted on top of the base is a wheel casing 
or shell 2, which incloses the second-stage 
wheel. Situated on top of this casing is a 
second casing or shell 3, which incloses the 
first-stage wheel. Between the casings is a 
diaphragm or separator 4, provided with the 

zles. 6 represents the shaft, and mounted 
thereon are wheels 7, each provided with a 
peripheral row of buckets 8. The wheels 
are secured together by bolts 9, and the space 
space by the rings 10, which are let into 
grooves formed in the side faces of the wheel. 
Supported by the casings and in dine with the 
wheel-buckets are one or more nozzles 11 of 
suitable construction. These nozzles may be of the expanding or non-expanding type, 
as is desired, and are preferably composed of 
a plurality of closely-associated passages or 
sections so arranged that the fluid discharged 
section may be controlled by a separate 
valve under the control of a speed-responsive 
device or two or more sections may have a 
common valve. Situated in line with the 
nozzle and coverin 
than the nozzle itself are intermediate buck 
ets 12, which are supported by a frame 13, 
that is bolted to the outside of the casing and 
may or may not be adjustable. Detachable 
observation-plates 14 are provided, so that 
the clearances between the relatively moving 
parts can be measured or observed. The in 
termediate buckets are adjustable toward 
and away from the wheel-buckets in an axial 
plane. Situated above the idle buckets of 
the first wheel is a smooth side wall or plate 
15, which runs in close proximity to the 
wheel and buckets, but is out of contact 
wheels is a side wall or plate 16, which covers. 
the under side of the idlebuckets in the first 
wheel and may, and preferably does, cover 
the upper side of the idlebuckets in the sec 
ond wheel. Situated below the idle buckets 
of the second wheel is a smooth side wall or. 
plate 17, which is similar to the wall or plate 
16. Situated below the last wheel and cow 
ering its idle buckets is the wall or plate 18. 
This wall or plate, together with those previ 
ously mentioned, is supported by a base 19, 
Surrounding the covers of the various 

wheel-buckets and located inside of the cas 
ing are cylindrical walls 20, which may extend 
entirely around the wheel or only around the 
idle buckets, as desired. These walls are sit 

828,257 

a somewhat greater arc i. 
of fluid from one wheel-compartment to al 

manner-as, for 

uated between adjacent plates, and between 

the side and end walls are One or more radi ally-extending passages 21, through which 
the water released by expansion of the steam 
is discharged. The side and end, walls are 
preferably formed in a single casting, the 
said casting being divided into two or more 
p???, as is desired. I have used the term 
side walls' to designate those walls occupy 

ing positions at the receiving and exhaust 
sides of the wheel-buckets, and while they 
are shown as flat they may be curved, if de 
sired, to make them conform more closely to 
the shape of the wheel. The term “end 
walls' is used to designate those walls which 
surround the outer ends of the buckets, or the 

Attached to the lower plate 18 and situated 
between it and the shaft is a segmental plate 
or wall 22. As the wheel rotates within a 
chamber containing a more or less dense fluid 
medium, there is a tendency for eddy-currents 
to be created in a radial direction from the 
center of the wheel outward, and this wall or 
plate decreases these eddy-currents to a very 
great degree, if, in fact, it does not entirely 

7 ? 

75 

cover where such a construction is employed. 

prevent them. Attached to the under side 
of the plate 22 are conduits or 

o R???? 23, which convey motive fluid rom the cen 
tral portion of the wheel-chamber to the outer portion thereof, where it is discharged into 
the passages 5, of which there are several, leading to the nozzles of the second stage. , 
When it is desired to regulate the passage 

other, one or more valves 24 may be provided, 
which are operated by means external to the 
wheel-casing. Each valve is provided with 
a flat under surface which engages the upper 
side of the diaphragm or wall containing the 
passage 5, leading to the nozzles of the ad 
jacent stage. The upper surface. of the 
valve is cored out to receive a nut 25, through 
which the actuator 26 extends. The actu 

through a packing:27, supported by the cas 
ing, and is moved manually or otherwise. 
ator is guided by the valve itself and extends 

I to 

Rotating the actuator causes the valve to 
move in or out, depending upon the direc 
tion of rotation. 
be located between sections of the base 19, or 
it or they may be located in openings formed 

The valve may be operated by . 
hand or by motors under the control of the 
same governor which regulates the action of 

therein. 

the first-stage vaives. 
The water that is collected in the chambe 

he valve or valves may 
15 

(2O 

28, which is located between the hood and 
the casing, can be drawn off in any suitable. 

example, by the valved 
pipe 29, Fig. 2. ' 

In accordance with the provisions of the 
patent statutes I have described the prin 
ciple of operation of my linyention, together 
with the apparatus which I now.consider to 
represent ? best embodiment, thereof; but 
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I desire to have it understood that the appa 
- ratus shown is only illustrative and that the 
invention may be carried out by other means. 
What I claim as new, and desire to secure 

5 by Letters Patent of the United States, is 
1. An elastic-fluid turbine comprising in 

termediate buckets, two or more rows of 
wheel-buckets, and a device for discharging 
motive fluid against them, in combination 

Io with means presenting a smooth surface and 
acting on the idle buckets to reduce the rota 
tion losses. ? . . , 

2. An elastic-fluid turbine comprising a 
bucket-wheel, ande, a sectionalized nozzle or 

15 device for discharging motive fluid against it, 
in combination with a hood which is located 
in proximity to the idle wheel-buckets for 
reducing rotation losses. . . . . . 

3. An elastic-fluid turbine comprising a 
2 o compound bucket-wheel, and a device for 

discharging motive fluid against it, in combi 
nation with a hood for reducing rotation 
losses, which comprises a wall that is situ 
ated adjacent to the idle buckets. 

25 4. An elastic-fluid turbine comprising a 
casing, a, bucket-wheel, and a device for dis 

A charging motive fluid against the wheel, in 
combination with a hood having a smooth 
wall in close S to the buckets, and a 3o ????????????????? for discharging the liquid given up 
y the motive fluid. i 5. An elastic-fluid turbine comprising a 

casing, a bucket-wheel, and a device for ši: charging motive fluid againstit, in combina 
35 tion with a hood comprising walls situated 

on opposite sides of the idle buckets, and for discharging the liquid given up 
y the motive fluid. 6. An elastic-fluid turbine comprising a 
bucket-wheel and a sectionalized nozzle or device for discharging motive fluid against 
it, in combination with a hood comprising 
walls situated on opposite sides of the idle 
buckets, and a wall surrounding said buckets. 

45 7. An elastic-fluid turbine comprising à 
bucket-wheel and a device for discharging 
motive fluid against it, in combination with 
a hood comprising side walls situated on op 
posite sides of the idle buckets, an end wall 

5o surrounding said buckets, and a discharge 
passage for the liquid given up by the mo 
tive fluid. 

8. An elastic-fluid turbine comprising two 
or more rows of wheel-buckets and a device 

(- 55 having a ? of closely-associated pas 
sages for 
the idle buckets of each of the wheels to re 
duce rotation losses, and a support which is 

6o common to the said means. . . . . 9. An elastic-fluid turbine comprising two 
or more rows of wheel-buckets and a I for discharging motive fluid against them in 
an axial direction, in combination with a 

65 hood comprising walls which cover the idle. 

support common to the walls, which is also 75 

ischarging "motive fluid against 
them, incombination with a means acting pn 

evice ! ' 
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end buckets, other walls which cover those 
between the ends, and a support which is 
common to all of the walls. 

10. An elastic - fluid turbine comprising 
two or more rows of wheel-buckets and a de- 7o 
vice for discharging motive fluid against 
them in combination with a hood made up 
of segmental side walls and segmental end 
walls which cover the idle buckets, and a 
segmental. 

11. An elastic - fluid turbine comprising 
separate wheel compartments or shells, buck 
ets carried on the wheel-peripheries, nozzles 
for discharging the motive fluid in an axial 8o 
direction, a plurality of discharging devices 
for directing fluid into the adjacent stage of 
lower pressure, and a conduit or passage för 
conveying motive fluid from the central part . 
of a wheel-chamber to the said discharging 85 
devices. ' . . . . . . . ... ?-? , " (r, 

12. An elastic-fluid turbine comprising a 
bucket-wheel and a device for discharging 
fluid against it, in combination with a means 
acting as a cover orhood for the idle buckets, go 
and an outwardly-extending conduit or pas 
sage-way discharging motive fluid. . . . 
, 13. An elastic-fluid turbine comprising a 
bucket-wheel and a device for discharging 
motive fluid against it, in combination with a 95 
hood for the idle buckets, a plurality of out wardly-extending conduits or passage-ways, 

, and a support which is common to the con 
duits or passage-ways. 

14. An elastic-fluid turbine comprising a 
bucket-wheel and devices for discharging. 
motive fluid against it, incombination with a 
means for preventing eddying of the motive 
fluid in the plane of the wheel. . . . . . 

15. An elastic - fluid turbine comprising: 
separate stages, fluid-discharging devices for 
each stage, and a wall or plate located in one 
stage for preventing eddying of the motive 
fluid in the plane of the wheel as it passes 
from one stage to another. : ' , ' 

16. An elastic-fluid turbine comprising a . 
bucket-wheel, a device for discharging motive 
fluid against it, and a casing, in combination 
with a means for reducing eddying of the mo 
tive fluid within the 'casing, and conduits’ or 
passage-ways for conveying motive fluid 
from the center of the compartment:to the 
periphery. .. . . . 

17. An elastic-fluid turbine comprising...' .. 
two or more rows of wheel-buckets, a com 
partment which is common to the said rows, 
and a nozzle for discharging motive fluid" 
against the wheel, in combination with a 
means located in close proximity to the idle 
wheel-buckets' for reducing the rotation 
losses. . . . . . . - . 18, An elastic-fluid turbine comprising 
rows of wheel-buckets, a compartment there 
for, and a nozzle for discharging motive fluid . . . 
against the buckets, in combination with a 130 

IoS 
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gaging the actuator and valve for moving the 

tion losses, and a chamber between the hood 
35 

45 

nation of a casing, a bucket-wheel, a hood or 

haust motive fluid is given an opportunity to 
discharge the moisture due to expansion. 

822,25? . 

wall which is located between the idle buck 
ets of adjacent rows in each compartment 
and acts on both of them to reduce the rota 
tion losses. 

19. An elastic-fluid turbine comprising a 
plurality of wheels strung on the same shaft, 
a casing for the wheels, a nozzle for discharg 
ing motive fluid against the wheel-buckets, in 
combination with a means for decreasing the 
rotation losses, which is carried by the wheel 
at a point near the periphery for cutting of 
the space between them, and a means which 
closely surrounds the idle wheel-buckets for 
further decreasing the rotation losses. . 

20. In an elastic-fluid turbine, the combi 
nation of a casing, a wall for dividing the cas 
ing into compartments, a valve which rests. 
on the wall and controls the passage from one. 
side of the wall to the other, a screw-threaded 

2 or actuator, and a nut on the actuator, which 
engages the valve. 

21. In an elastic-fluid turbine, the combi 
nation of a casing, a wall for dividing the cas 
ing into compartments, a valve which rests 
on the wall and controls the passage of fluid 
from one compartment to another, an actua 
tor for the valve, which extends through the 
valve and is guided thereby, and a means en 
latter. 

22. In an elastic-fluid turbine, the combi 

inclosure for idle buckets for reducing rota 
or inclosure and the casing, in which the ex 

23. In an elastic-fluid turbine, the combi 
nation of a casing, relatively movable buck 
ets and a discharging device, a means acting 
to reduce the rotation losses of idle buckets, a 
chamber receiving exhaust fluid from the 
buckets, and discharging devices in which 
the moisture due to expansion is separated 
from the fluid. 

24. In an elastic-fluid turbine, the combi 
nation of a casing, relatively movable buck 
ets and a discharging device, a hood for re 
ducing the rotation losses of idle buckets 
comprising walls situated in close proximity 
thereto, and a chamber surrounding the 
buckets and hood which receives exhaust 
fluid and affords an opportunity for the mois 
ture and vapor to separate. 

25. An elastic - fluid turbine comprising 
two or more rows of wheel-buckets in the 
same compartment, a device for discharging 
motive fluid against one row of buckets, and 
a device for discharging motive fluid against 
a second row of buckets, in combination with 
walls presenting smooth surfaces to the buck 
ets for decreasing the rotation losses. 

26. An elastic-fluid turbine, comprising 
two or more rows of wheel-buckets, interme 
diate buckets between the rows which extend 

the remaining portion of the wheel which pre 
sents smooth and unbroken walls to the mov 
able buckets for preventing rotation losses. 

27. An elastic-fluid turbine, comprising 
two or more rows of movable buckets, a de 
vice which discharges motive fluid against a 
limited number of the buckets, a wall or in 
closure adjacent the ends of the buckets, and 
means projecting from the said wall into the 
space between the rows of buckets, the por 
tion of the means in the path of the motive 
fluid having passages which receive the mo 
tive fluid from the preceding row and after 

portion of said means serving to prevent '{}- 
tation losses. 

In witness whereof I have hereunto set my 
hand this 5th day of April, 1904. 

i WILLIÁM I. R. EMMET. 
Witnesses: 

BENJAMIIN B. HULL, 
HELEN ORFORD. 
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- partially around the wheel, and a means be-, 
tween the rows of buckets extending around 

7 ? 
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changing its direction discharge it against the 
succeeding row of buckets, the remaining 

85 


