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1o all whom it MAY concern.:
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ATENT OFFICE,

HENRY B. LEH, OF HARTFORD, CONNECTICUT,

STEAM-TURBINGE.

Be it known that 1, Hengy B. Lig, a sub-
ject of Great Britain, residing- at Hartford,
m the county of Hartford "and State of
Connecticut, have invented g new and use-

~ful Improvement in. Steam-Turbines, -of

t

* taining
tively low peripheral speed of the wheel,

[\
[}

30

'~ spiral whirls of the

35

- It is highly

40

ot
o

walls of the onide chamber

which the following is 4 specification. :

This invention relates to g gteam turbine
of the clags having a multiplicity of curved
steam buckets on the periphery of the wheel

3
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 buclkets a number of
times before, losing its vitality, and thus to
2 maximun - degree utilizing the effective
force of the steam*velocity and thereby ob-
a high efficiency “with a compara-

Prior multiple-impulse peripheral-bucket
turbines are designed to atte’n highest effi-
ciency when the wheels .are running at a
maximum rated speed. The prior construc-
tions are such that if it
the wheels faster than the designed speed,
or to have the wheels run slower, or should
there be a temporary variation of steam
pressure, there is great loss of. energy due
to the interference with each other of the
streams of steam as they
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.
desirable to have the frictional
resistance to the flow of steam against the

walls of the buckets in the wheel and the-
i and guides, as -

low as possible, and also to so. direct the
steam that the variong spiral whirls, caused
N h ) :

1n, order to obtain the multipley Impulses,

‘will not interfere with, break up, or distort
-each other,
. diminish the

nor choke the chamber and
velocity of the flow, thus wast-
g energy. 1t is also desirable to arrange
the wheel buckets, the guide chambers ang
owing steam while to an extent directed,
can automatically accommodate itself to the
existing leonditions of Pressure and speed of
the wheel, and the dead steam
out choking the chambers, .
The object of this.invention is to so con.

Specification of Leticrs Patent,

Application filed August 16, 1910, -

~struct the fixed

_nozzles,

is desired to drive

50 steam guides therein so that the path of the
Aows

exhaust with-

Patented Dee. 20, 1910,
Serial No. 577,461,

guiding chambers of 5 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
fixed path, thereby imparting
flexibility to the engine and previding for
wide variations of steam pressure without
waste of energy. This object i$ attained by
arranging about the bucketed periphery of
the wheel, and adjacent to the steam inlet
a number of steam guiding cham-
bers. In each of these chambers ars 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
side on which the steam enters the guiding
chamber when- returning from the buckets

~during its spiral whirl through the cham-
ber and buckets,

This provides
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. ' In this -
free space the steam can automatically as-
sume such a course as itg velocity requires.
In other words, while the steam is directed
to the buckets fo 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-
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ber with a greater spiral forward pitch thap .

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 assumé
1t$ own spiral path according to itg velocity, .
but having assumed its path, it is directed
on the injecting side by the guides into the.
buckets to effect the desired action.” Further.
more, the unebstructed Space on the return
side of the- chamber i
ineffective steam to collect so that it may
immediately exhaust withiout interfering
with the spiral stream of steaiq,
of whieh is still sufficient to he effective.
Figure 1 of the accompanying drawings

shows a vertical diametrical section of a

steam. turbine’ engine which embodies this
Invention. Fig. ¢ shows a vertical section
of the same on g plane at right angles to
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that of Fig, 1.

S
with the closed ends of the chambers hear-

& o7

3 shows on an enlarged
seale u section of a part of the vim of the
wheel, the casing. and one of the guide
chambers. Fig. 4 is a view looking up at
the guide chamber and steam inlet-nozzle
sen in Fie. 8. and showing a section of the
casing through the nozzle fastening means.
Itig. 3 shows a section through a wheel
bucket and the guide chamber on the plane
indicated by the dotted line 5—35 on ¥ig. 3.
Tig. 6 is a view looking at one side of the
guide chamber and an adjacent steam inlet-
nozzle. 7

Tig.

Fig. 7
chambers and nozzles.

Tn the embodinent of the invention illus-
trated, tite wheel 1 is mounted on the shaft 2
which is journaled in beanings 3 held n
hoxes 4. The casing 5, which way be any
size and shape, but is desirably formed in
two horizontally divided sections that are
holted together; is provided with boxes 6
that ave packed in any saitable manner to
keep the -exhaust chamber 7 tight. Open-
ings 8 are made in the walls of the casing

“for the outflow of steam from the exhaust

¢hamber. Extending completely around the
‘nterior 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 common

" governor which is arranged iythe box 12 at

one end of the shaft.

Around the periphery of the wheel ave the
steam buckets 13, These wheel buckets ave
shown as cut at an angle in the solid stock
of the periphery of the wheel by a willing
cutter, in snch manner that the bottom wall
14 {Fig. 5) of each bucket is substantially
semi-cireular, but of course the buckets could
bo formed in any otherwell known way.

There may be any number of steam inlet
nozzles 15, In the engine illustrated there
are four nozzles. These nozzles are seated
upon the inner wall of the live stean pas-
cage with which they communicate, and they
ave held in place by hollow serew plugs 16
(Ifig. 4). The discharge ends of the nozzles
open adjacent to the periphery of the wheel
on the injecting side of the huckets, i such
manner that they project jets of steam for-
ward, practically tangentially of the wheel.
and nlso tangentinlly of the wheel buckets,

There are four steam return or guide
chambers 17, one being lo ated with it
closed end adjacent to and in front of each
Lozzle.  These chambers are semi-civeular
in cross section, as shown in Fig. 5, atd
their outer walls are enrved so as to extend
parallel with the periphery of the wheel.
On one side of cach of these chambers, and
connected therewith by ribs 19 are brackets
15, The brackets are =et against the inner
11 of the live steam passage in the casing

is a plan of one of the guide.

8,077

“the injecting side, that i, the side

ing against the nozzles. The chambers are
held i these loeations by jum serews 20,
which are forced against the sides of the
chambers and are beld against accidental
turning by clamp nuts 21, The ends of the
guide chambers wdjacent to the nozzles are
closed by plates 22, The other ends of the
¢hambers are open to tht exhanst chamber
in the casing. In each chamber are a num-
et of guide plates 23, These plates ave at-
tached to the inner wall of the chamber on
which re-
turns the steam to the wheel buckets. The
plates are inclined forwardly at the desired
angle so as to direet the steam info the
buckets in practically the same manner as
the nozzle, and they extend out into {he
chamber from the wall on the injecting xude,
less than half of the inner diameter of the
chamber, as clearly shown in Iig. 5. CThis
provides a series of guider on the side of the
chamber which directs the stean to the
wheel buckets, which guides form on that
side a series of injecting nozzles or passages,
but leave the retirn side. thai is, the side of
the chamber into which the steam returns
frem the buckets, open from end to end =o
that as the steam returns from the buckets
to the chamber, it may take suchea spiral
course forward as its veloeity demanils, and
vet be directed by the guides? after it has
civeulgbed arouwl  the chamber, to the
bhuckets in an eflicient manner.

Live steam from the passage avound the
asing flows through each of the nozzles nto
the steam buckets on the periphery of the
wheel and drives the wheel Forward accord-
ing to the velocity of the steam. As the stean
enters the buckets on one side, and the bot-
toms of the buckets are civeular, the steam is
cireulated across the periphery of the wheel
as it is rotated, and is returned thevefrom
into the chamber in a spiral direction oun the
side of the chamber which is unobstructed
by guide plates. The steam then, aceording
to its velocity and degree of expansion.
moves spirally forward and around the cir-
cular inner wall of the chamber and passes
Detween the several guide plates on the in-
jecting side into the buckets, from which it
1s again returned to the chamber.  This
process continues until the effective veloeity
of the steam iz exhausted, or the steam pagses
out of {he ends of the guide chambers into
the exhaust space, which, asis common in en-
gines of this type, may have ils pressure re-
duced by any of the usually emploved
means. Such steam as loses its velocity and
becomes dead from any cause during cireu-
lation around the buckets and throngh the
chambers passes out of the open side of the
guiding chambers into the exhaust =pace
without interfering with the sheets or
streams of steam which have suflicicnt ve-
locity o 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 cffect 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 tlow
1s direct~d 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 veturn into
the chambers may take such course as the
conditions require. The arrangement of in-

ternal annular steam passages which is itlus-

trated, provides means for equalizing the
pressure at the several nozzies about the

‘wheel, and leaves a Jarge exhaust space about

and at the gides of the wheel for the free
flow of exhausted steam. This insures am-
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
1s unobstructed on one side from the live
steam inlet nozzle to the final exhaust outlet.

9, A steam turbine having a wheel with a
plural number of curved buckets arranged

around its periphery, a casing inclosing the
wheel, a live steam passage cxtending

around the interior of the casing, nozzles
communicating with sald live steam pas-
sage and projecting toward the periphery of
the wheel on one side of the buckets, steam
guiding chambers located adjacent fo the
nozzles, said chambers being semi-cirealar
in cross section and covering several of the
buckets, and forwardly inclined guide-

&

plates on the injecting side ouly of said
chambers. , Y

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 toward

' the buckets, of a steam guiding chamber
3 ) =

that is closed at the end adjacent to the
nozzle and open at the other end, said cham-
ber being semi-cylindrieal and provided
with inelined guide plates on the intevior of
its injecting side only.

4. A steam guiding chiamber for a turbine
which is semi-circular in cross section and
has its outer wall extending on a cirele 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 interior 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 return side
open from end to end. '

3. In a steam turbine, the combination of
2 wheel with a plural number of buckets 1n
its periphery, a casing survounding the
wheel, a live steams passage extending avound
the interior of the casing, nozzles seated on
the inner wall of the steam passage and com-
municating therewith, and steam guiding
chambers fixed about the periphery of the
wheel and covering the buckets.

6. In a steam turbine, the combination of
a wheel with a plural number of buckets in
its periphery, a casing surronnding sald
wheel, a live steam passage extending
aroimd the interior of the casing, nozzles
seated upon the inner wall of said passage
and communicating therewith, steam guid-
ing chambers seated upon the innér wall of
gaid steam passuge adjacent to the nozzles,
and serews turning in the casing and against
the walls of said chambers for holding themn
in place agninst the wall of the steam pas-
sage,

HIENRY B. LEIL.

Witnesses:

Joseeming M. STREMPEER,
Harey R Winnraas.
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