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To all whom it maiy concerrn:

Be it known that I, Oscar JUNGGREN, a citi-
zen of the United States, residing at Schen-
ectady, county of Schenectady, State of New
York, have invented certain new and useful
Improvements in Nozzles for Elastic-Fluid
‘Turbines, of which the following is a specifi-
cation.

Nozzles for elastlc fluid turbmes are com-
monly constructed with a relatively thin wall
at the trailing end, meaning by *" trailing end”
the end of the nozzle extending in the direc-
tion of revolution of the wheel. The wall is
usually so thin that it covers only a fraction
of the space between two.adjacent wheel-buck-
ets. As the wheel rotates more or less of the
motive fluid discharged by the nozzle or the
last nozzle-section and confined between the
buckets is carried or drageged along, due to
the rotation of the wheel. As soon as the
particular bucket-space containing the steam
or motive fluid passes beyond the thin wall of
the nozzle the steam or motive fluid escapes
into the wheel casing or shell instead of pass-
Ing into the intermediate bucket-space and
i1s therefore lost.

One object of the present invention is to
utilize the motive fluid which ordinarily es-
capes without doing useful work by provid-
Ing a means for conﬁning 1t until 1t has given
up 1ts energy to the wheel. In carrying out
this feature of the invention the sides of those
buckets adjacent to the nozzle are covered for
a short distance beyond the last discharge-ori-
fice of the nozzle. This covering may be sup-
ported in any suitable way. It can with ad-

vantage take the form of a plthe or extension
on the nozzle 1tself; but the invention is not

limited thereto.
The feature of closing in the buckets on the

tralling end of a nozzle 1s shown in connec-

tion with an expanding type of nozzle, since
it has great utility in connection therewith:
but 1t can also be used with advantage on other
types of nozzles. |

- Incontrolling a turbine the sections of which
thenozzle is composed, and particularly where
the above-specified covering is provided, are
preferably cut into and out of service from
the leading end of the nozzle, thereby effect-
ively confining the motive fluid at all timeson
the trailing end. In other words, the column
of fluid delivered to the wheel remains un-
broken, although the total amount of fluid

supplied is varied to suit the demand. This
is accomplished by means of separately-actu-
ated valves which cut one section after the
other into or out of service. The valves may
be actuated in any suitable manner. In the
present embodiment of the Invention each
valve is actuated by a cam which in turn is
operated by a piston and cylinder.

When the cross-sectional area of the nozzle
or nozzle-section assumes substantial propor-
tions, there is a tendency for the motive fluid
to distribute itself unequally at different points
therein, which means that the bucket-spaces

will not receive equal amount of fluid. This

is due to the fact that one side of the nozzle-
orifice is longer than the other, which is made
necessary by the angular relation between the
nozzle and the adjacent bucket-wheel. To
obviate this objection, I provide one or more
directing-plates or partitions for the nozzle
or nozzle-section, which begin at a point sub-
stantially coincident with the point where the
expansion of the side walls ceases and extend:
therefrom to the end of the nozzle. On the
shorter side of the nozzle these partitions are
relatively short; but they increase in length
proportionally as they occupy positions nearer
and nearer the longer wall of the nozzle.
The partitions or directing-plates may be
made of thin metal coated with enamel or
similar material to make them smooth, or they
may be -made of uncoated metal. These par-
titions being located at the end of the nozzle
and beyvond the expanding portion have no
effect on the expansion. Their functionisto
direct the fluid, not to change its character as
to velocity or pressure. 1 have shown this
feature of my invention in connection with

an expanding nozzle, because it 1s particularly

applicable thereto; but it can be used with
other types of nozzles.

In the accompanying drawings, which 1llus-
trate one embodiment of my invention, Kig-
ure 1 is a sectional detaill view of a sectional-
ized nozzle, valve mechanism, and buckets;
and Fig. 2 1s an enlarged deta,ll view of an ex-
pandmcr nozzle fitted with partitions or di-
recting-plates. -

1 represents a sectionalized expanding noz-
zle carried by the casing and arranged to de-:
liver steam or other motive fluid to the bucket-
wheel 2. Between the rows of wheel-buckets
1s a sectional row of intermediate buckets 3
which receive fluid from one row of buckets

......




2

- " | - . - . L !
and after changing its direction discharge it

against the adjacent row.

One or more rows of wheel-buckets may be
employed, as is desired to meet the conditions
of service. On the trailing end of the nozzle,
which in the present illustration is the right-
hand end, is a plate or extension 4, which has
a radial depth equal to or greater than that ot
the buckets. Its length circumferentially is
oreat enough to cover several of the wheel-
buckets, and the steam carried forward by the
wheel is thus pocketed in the working pas-
sages or bucket-spaces and compelled to pass
through the bucket-spaces into the interme-
diate and perform useful work. |
- Tt is impracticable to run the wheel-buckets
close to the wall of the surrounding shell or
casing, since it would involve finishing the
entire wall, an operation which would be very
expensive, owing to the size of the parts.
Again, thereare certain clearances which have
to be considered—such, for example, as those
between the nozzles and buckets and between
relatively moving buckets—and it would
oreatly enhance the difficulty ot construction
and adjustment if the clearance between the
wheel and the wall had also to be considered.

By mounting the nozzles on the casing in such |

manner that they project well into the casing
the difficulties of construction and adjustment
are reduced to a minimum. -

Each nozzle-section is provided with a bowl
5, and the entrance of fluid thereto 1s con-
trolled by a puppet type of valve 6. Kach
valve is normally closed by the coiled com-
pression-spring surrounding its stem and 18
opened by a cam 7, that is actuated by a mo-
tor 8. The motor comprises a piston and cyl-
inder, the former being attached to the cam
formovingitlongitudinally. Themovements
of the piston are controlled by a governing-
valve 9, that is regulated in its action by a
speed - responsive device or other governor
through the lever 10. The valve at the lead-
ing end of the nozzle is closed, while the others
‘are open. Moving the cam longitudinally
acts on the valves successively, beginning with
the one at the leading end of the nozzle.

In Fie. 2 a nozzle or nozzle-section is shown
on a somewhat enlarged scale. 11 represents
 the bowl, and 12 the throat, of an expanding

nozzle. The side walls 13 and 14 gradually
expand from the throat to the point repre-
sented by the dotted line 15. At or about the
line 15 the shorter wall ceases, while from the
said line to the outer end the longer side wall
extends parallel with the axis of the nozzle.
There is a tendency for the motive fluid in
leaving a large nozzle to follow the path indi-
cated by the curved dotted lines 16. For the
purpose of illustration this tendency has been
somewhat exaggerated. This means that the
bucket-spaces opposite the trailing side of the
nozzle will not receive their full amount of
steam, and consequently will work less efii-

or they may be otherwise secured.
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ciently. To obviate this and todirect the fluid
properly, partition or division plates 17 are
provided, which extend from the beveled end

of the nozzle to a point approximately that at

which the expansion in the nozzle ceases.
These plates may be fastened in slots formed

in the casting of which the nozzle is composed,
In order
that they may present smooth surfaces, a coat-
ing of enamel or similar substance may be
ogiven them.

In accordance with the provisions of the
patent statutes I have described the principle
of operation of my invention, together with
the apparatus which I now consider to repre-
sent the best embodiment thereof; but I de-
sire to have it understood that the apparatus
shown is only illustrative and that the inven-
tion can be carried out by other means.

What I claim as new, and desire to secure
by Letters Patent of the United States, 18—

1. A turbine comprising a bucket-wheel, a
nozzle composed of a plurality of sections, and
a separately-actuated valve for each section,
in combination with means for actuating the
valves of the leading sections of the nozzle,
one after the other, to regulate the volume ot
motive fluid delivered to the wheel and to pre-
serve the continuity of the column, and a
plate located at the trailing end of the nozzle

‘to prevent the motive fluid from escaping

without doing useful work.

2. A turbine comprising a bucket-wheel, a
nozzle composed of a plurality of closely-as-
sociated nozzle-sections, and an individual
valve for each section which is separately op-

“erated, in combination with a means for con-

fining the motive fluid within the bucket-
spaces after they pass the last discharge-ori-
fice of the nozzle, and a device for cutting the

‘nozzles successively into and out of service

from the leading end of the nozzle. _
3. A turbine comprising a bucket-wheeland
a plurality of closely-associated nozzle-sec-

‘tions arranged to deliver fluid to the wheel, a
‘plurality of separately-actuated valves, and a
chest containing the valves, in combination

with a covering at the side of the buckets and

“beyond the last nozzle-orifice on the trailing
“end and covering a plurality of bucket-spaces
to confine the fluid, and a controlling device
“which actuates the valves successively to cut

the nozzles into and out of service beginning
with the one at the leading end of the nozzle.

4. A nozzlefor aturbine comprisinga bowl,
walls which connect with the bowl and direct
the passage of fluid and present a beveled end
to the wheel, and a partition or division plate
located between the walls and beyond the bowl
which serves to-direct the passage of fluld to
the wheel without changing 1ts pressure or ve-

locity.

5. A nozzle for a turbine which presents a

beveled end to the wheel and comprising a

bowl, a long and a short wall, in combination
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with a division-plate which occupies a posi-
tion between.the end of the short side and
that of the long side for directing the passage
of fluid to the wheel without changing its ve-
locity or pressure, and a valve which controls

the admission of fluid to the bowl, which has

an open and a closed position but no interme-
diate. o |

6. A nozzle for a turbine comprising side
walls which have a gradual divergence, in com-
bination with a division-plate or partition
which extends from the point where the di-
vergence ceases to the discharge end thereof.

7. A nozzlefor aturbine comprising a bowl,
long and short walls for directing the passage

of flmid and which presents a beveled end to
the bucket-wheel, and a plurality of parti-

tlon-plates for directing the passage of fluid
without changing its velocity or pressure
which gradually increase in length as their lo-
cation approaches the long wall of said noz-
zle, In combination with a valve which con-
trols the admission of fluid to the bowl.

In witness whereof I have hereunto set my
hand this 16th day of September, 1903.

OSCAR JUNGGREN.
Witnesses: |

GEO. P. TowNsSEND,
N. P. ZrcnH.
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