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To all whom it may concern. 

Beit known that I, HENRY B. LEE, a sub 
in the county of Hartford and State of 
Connecticut, have invented a new and use. 

... ful Improvement in Steam-Turbines, of which the following is a specification. 
This invention relates to a steam turbine 

of the class having a multiplicity of curved 
steam buckets on the periphery of the wheel, 
and guides arranged in steam guiding cham 
bers that are fixed about the periphery of 
the wheel adjacent to the steam inlet nozzles, 
for directing the steam in such manner that 
it flows through the buckets a number of 
times before, losing its vitality, and thus to 
a maximum degree utilizing the effective 
force of the stean velocity and thereby ob taining a high efficiency with a compara 
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tively low peripheral speed of the wheel. 
Prior multiple-impulse peripheral-bucket 

turbines are designed to atti. in highest effi 
ciency when the wheels are running at a 
maximum rated speed. The prior construc 
tions are such that if it is desired to drive the wheels faster than the designed speed, 
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or to have the wheels run slower, or should there be : temporary variation of steam pressure, there is great loss of energy due 
to the interference with each other of the 
spiral whirls of the streams of steam as they 
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flow out of and are returned to the buckets, 
unless there are fixed unalterable passages 
for the steam through the guide chambers. 
in which case the skin friction is great and 
choking of the passages frequently results. 
It is highly desirable to have the fictional resistance to the flow of steam against the 
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walls of the buckets in the wheel and the 
walls of the guide chamber and guides, as 
low as possible, and also to so, direct the 
steam that the various spiral whirls, caused s o 

in order to obtain the multiple, impulses, 
will not interfere with, break up, or distort 
each other, nor choke the chamber and 
diminish the velocity of the flow, thus wast 
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ing energy. It is also desirable to arrange 
the wheel buckets, the guide chambers and 
steam guides therein so that the path of the 
flowing steam while to an extent directed, 
can automatically accommodate itself to the existing cynditions of pressure and speed of 
the wheel, and the dead steam exhaust, with out choking the chambers. 
The object of this, invention is to so con 

struct the fixed guiding chambers of a pe 
ripheral bucket turbine that the streams of 
steam, while properly guided to the buckets 
to give the desired number of impulses to 
the wheel, are not required to flow in an absolutely fixed path, thereby imparting 
flexibility to the engine and providing for 
wide variations of steam pressure without 
waste of energy. This object is attained by 
arranging about the bucketed periphery of 
the wheel, and adjacent to the steam inlet 
nozzles, a number of steam guiding cham 
bers. In each of these chambers are several 
guide plates located on the injecting side 
only, that is, the side on which the stream 
of steam leaves the chamber and enters the 
buckets. The guides do not extend across 
the chamber to the return side, that is, the 
chamber when returning from the buckets 
during its spiral whirl through the cham 
ber and buckets. This provides a series of 
passages on the injecting side of the cham 
ber, which direct the steam into the buckets 
but leaves a free space from end to end of 
the chamber on the side into which the 
steam returns from the buckets. 
free space the steam can automatically as 
sume such a course as its velocity requires. 
in other words, while the steam is directed 
to the buckets to give the required impulses 
by the guides on the injecting side of the 
chamber, if the velocity is high and the 
wheel is rotating rapidly, the steam can flow 
out and over in the open space of the cham 
if its velocity is low and the speed of the 
wheel is slow. The steam returning to the 
guide chamber from the buckets being un 
obstructed on the return side may assume its own spiral path according to its velocity, 
but having assumed its path, it is directed 
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side on which the steam enters the guiding . 
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in this 

85 

30 ber with a greater spiral forward pitch than . 
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on the injecting side by the guides into the 
buckets to effect the desired action. Further 
more, the unobstructed space on the return 
side of the chamber permits the dead or 
ineffective steam to collect so that it may 
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immediately exhaust without interfering 
with the spiral stream of steaia, the velocity 
of which is still sufficient to be effective. Figure 1 of the accompanying drawings 
shows a vertical diametrical section of a 
steam turbine engine which embodies this 
invention. Fig. 2 shows a vertical section 
of the same on a plane at right angles to 
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that of Fig. 1. Fig. 3 show's on an enlarged ing against the nozzles. The chambers are 
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governor which is arranged iy the box 12 at 
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scale a section of a part of the rim of the 
wheel, the easing, and one of the guide 
chambers. Fig. 4 is a view looking up at 
the guide chamber and steam inlet-nozzle 
seen in Fig. 3, and showing a section of the 
casing through the nozzle fastening means. 
Fig. 5 shows a section through a wheel 
bucket and the guide chamber on the plane 
indicated by the clotted line 5-5 on Fig. 3. 
Fig. 6 is a view looking at one side of the 
guide chamber and an adjacent steam inlet 
nozzle. Fig. 7 is a plan of one of the guide. 
chambers and nozzles. 

in the embodiment of the invention illus 
trated, tire wheel 1 is mounted on the shaft 2 
which is journaled in bealings 3 held in 
boxes 4. The casing 5, which lay be any 
size and shape, but is desirably formed in 
two horizontally divided sections that are 
Jolted together, is provided with boxes 6 
that are packed in any suitable manner to 
keep the exhaust chamber 7 tight. Open 
ings S are made in the walls of the casing 
for the outflow of steam from the exhaust 
chamber. Extending completely around the 
interior on one side near the periphery of 
the casing is a live steam passage 9. Com 
municating with this is the throttle valve 
10 that, is operated in the usual manner 
through the mechanism 11 by a conunion 
one end of the shaft. 

Around the periphery of the wheel are the 
steam buckets 13. These wheel buckets al'e 
shown as cut at an angle in the solid stock 
of the periphery of the wheel by a milling 
cutter, in Sich manner that the botton wall 
14 (Fig. 5) of each bucket is substantially 
semi-circular, but of course the buckets could 
be formed in any other well known way. 
There may be any number of steam inlet 

nozzles 15. In the engine illustrated there 
are for nozzles. These nozzles are seated 
upon the inner wall of the live steam pas 
sage with which they communicate, and they 
are held in place by hollow screw plugs 16 
(iig. 4). The discharge ends of the nozzles 
opei adjacent to the periphery of the wheel 
of the injecting side of the buckets, in such 
mainer that they project jets of steam for 
ward, practically tungentially of the wheel. 
and also tangentially of the wheel luckets, 
There are four steam return or guile 

chambers 17, one being located With its 
closed end adjacent to and in front of each 
nozzle. These chambers are semi-circular 
in cross section, as shown in Fig. 5. lull 
their outer walls are erved so as to extelld 
parallel with the periphery of the wheel. 
in one side of each of these chambers, and 
collected there with by ribs 19 re brackets 
1S. The backets are set against the illner 
wal of the live steal passage in the 'asing 
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held in these locations by jail screws 20, 
which are fo'c'ed against the sides of the 
chambel's and are held against accidental 
turning by clamp its 21. The ends of the 
guide chamber's at jacent to the nozzles are 
closed by plates 22. The other ends of the 
chambers are open to the exhaust chamber 
in the casing. In each clhamber are a null 
bei of guide plates 23. These plates are at 
tached to the inner wall of the chamber on 
the injecting side, that is, the side which re 
turns the steam to the wheel buckets. The 
plates are inclined forwardly at the desired 
angle so as to direct the steam into the 
buckets in practically the same manner as 
the nozzle, and they extend out into the 
chamber from the wall on the injecting sile, 
less than half of the inner diameter of the 
chamber, as clearly shown in Fig. 5. This 
provides a series of guides on the side of the 
chamber which directs the steal to the 
wheel buckets, which guides form on that 
side a series of injecting nozzles or passages, 
but leave the return side, tihai is, the side of 
the chamber into which the steam returns 
from the buckets, open from end to end so 
that as the steam returns from the buckets 
to the channer, it lay take such a spiral 
course forward as its velocity dema titls, and 
yet be directed by the guides after it has 
circulated a rout the chamber, to the 
buckets in at efficient maine'. 

Live steam fi'oin the passage around the 
:asing flows through each of the nozzles into 
the steam buckets on the periphery of the 
wheel and drives the Wheel forward acco'- 
ing to the velocity of the steam. As the stean 
enters the buckets on one side, and the loot 
toms of the buckets are circular, the steam is 
circulated across the periphery of the wheel 
as it is rotated. and is returned the refron 
into the chamber in a spiral direction on the 
side of the chamber which is unobstructed 
by guide plates. The steam then, according 
to its velocity and degree of expansion, 
moves spirally forward and around the cir 
cular inner wall of the chamber and passes 
between the several guile plates on the in 
jecting side into the buckets, from which it 
is again returned to the chamber. This 
process continues until the effective velocity 
of the steam is exha listed, or the steam assic's 
out of the ends of the guite chall bel's int() 
the exhaust space, which, as is connoll ill en 
gines of this type, may have its pressire re 
duced by any of the usually employed 
means. Such steam as loses its velocity and 
becomes dead from any cause during circu 
lation around the buckets and through the 
chambers passes out of the open side of the 
guiding chambers into the exhaust space 
without interfering with the sheets ()' 
streams of steam which have sufficiett Ve 

with the closed ends of the chambers bear- locity to be effective and pass around the 
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walls of the parts. As a result of this, only 
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steam having enough velocity to effect the 
desired action is guided against the several 
buckets for imparting the multiple impulses, 
the ineffective steam passing out to the ex 
haust without interfering with this live flow. 
As previously stated, although the live flow 
is directed by the guides on the injecting side 
in the form of streams or jets, the spiral di 
rection of the steam as it emerges from the 
buckets is not immediately absolutely fixed, 
and according to its velocity and the speed 
of rotation of the wheel, on its return into 
the chambers may take such course as the 
conditions require. The arrangement of in 
ternal annular steam passages which is illus 
trated, provides means for equalizing the 
pressure at the several nozzlies about the 
wheel, and leaves a large exhaust space about 
and at the Sides of the wheel for the free 
flow of exhausted steam. This insures ann 
ple exhaust space without requiring a casing 
of large diameter, and provides convenient 
means for setting the guide chambers and 
the inlet nozzles without obstructing the ex 
haust space. 
The invention claimed is: 
1. A steam turbine having a wheel with a 

plural number of semi-cylindrical buckets 
around its periphery, a casing inclosing the 
wheel, a nozzle communicating with the Sup 
ply of live steam and arranged to direct the 
steam substantially tangentially into the 
buckets, a steam guiding chamber extending 
over a number of said buckets, said chamber 
being semi-circular in cross section and hav 
ing its outer wall parallel with the periphery 
of the wheel, and guide plates arranged to 
extend forwardly in the chamber on the in 
jecting side only, whereby the said chamber 
is unobstructed on one side from the live 
steam inlet nozzle to the final exhaust outlet. 

2. A steam turbine having a wheel with a 
plural number of curved buckets arranged 
around is periphery, a casing in closing the 
wheel, a live steam passage extenting 
around the interior of the casing, nozzles 
communicating with saict live stean pas 
sage and projecting to Wall the periphery of 
the wheel on One side of the bickets, steal 
guiding chambe's located a cljacent to the 
nozzles, said challer's being seni-circular 
in cross section and covering several ()f the 
buckets, and forwardly inclined guide 

3. 

plates on the injecting side only of Sail 
chambers. : 

3. In a steam turbine, the combination, 
with a wheel having a plural number of 
buckets in its periphery, a casing surround 
ing said wheel, a nozzle connected with the 
supply of live steam and projecting towal'l 
the buckets, of a steam guiding chambe 
that is closed at the end adjacent to the 
nozzle and open at the other end, said cham 
ber being semi-cylindrical and provided 
with inclined guide plates on the interior of 
its injecting side only. 

4. A steam guiding clhamber for a turbine 
which is semi-circular in cross section and 
has its outer Wall extending on a circle that 
is concentric with the wheel with which it, 
is to be used, the intake end of Said cham 
ber being closed by an inclined plate and 
the exhaust end being open, said chamber 
being provided in its interiol on the inject 
ing side with inclined guide plates, said 
plates extending from the injecting side into 
the chamber and obstructing only a portion 
of the passage in the chamber, leaving the 
passage in the chamber on the returnside 
open from end to end. 

5. In a steam turbine, the combination of 
wheel with a plural number of buckets in its periphery, a casing Sul','ounding the 

wheel, a live steam passage extending around 
the interior of the casing, nozzles seated on 
the inner wall of the steam passage and coln 
municating there with, and steam guiding 
chambers fixed about the periphery of the 
wheel and covering the blackets. 

6. In a steam turbine, the combination of 
a wheel with a plural number of buckets ill 
its periphery, a casing surrounding said 
wheel, a live steam passage exten?ing 
around the interior of the casing, nozzles 
seated upon the inner wall of Sai passage 
and communicating there with, steal glic 
ing chambers seated tip on the inner Wall of 
said steam passage a liatel it to the nozzles, 
and Screws turning in the casing and against 
the walls of said channel's for holding then 
in place against the wall of the stea in pas 
sage. 
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