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We. 837,934,

Application filed June 22,

To all whom it 1may comoeriv:

Be it known that I, CHARLES V. KERR, &
citizen of the United States, residing at
Wellsville, in
York, have invented certain
new and useful Improvements in Nozzles for
Steam-Turbines or the Like, of which the fol-
lowing is & specil ation.

" My invention relates to nozzles, and more
especially to_those used in connection with
steam - tprbinos of the impact type, 83
shown, for example, in my former patent, No
756,241, dated April 5, 1904, or my allowed
application, Serial No. 231,490, filed March
5, 19b4.
The objects of -my invention are, first, to
rovide a construction of nozzle which makes
1t possible to employ a larger orifice and at
the same time as eflicient nozzle as hereto-
fore used with turbines; second, to provide a
nozzle which will enable one to better diract

‘the jet against the buckets of the turbine and

at the same time prevent more Or less the
cross-currents which tend to form within the
nozzle and destroy the velocity of the motive
fQuid or its efficiency of operation; third, to,
provide a needle within the nozzle-tip aqd
Teans of adjustment of the same which will
greater control or re-
finement of pressures and velocities of the
motive fluid in passing through the nozzle;
fourth, to provide & construction of the noz-
zle which may be quickly adjusted in all po-
sitions with respect to the buckets and also
easily attached or detached from the turbine
for repairs. and inspection; fifth, other evi-
dent advantages of construction and mode
of operation which will be fully understood
from the following detailed description of the
invention: I

My invention consists of features of con-
struction and relation of parts which will be
hereinafter more fully described, and par-
ticularly pointed out in the appended claims.

In the accompanying sheet of drawings, in
which similar reference characters indicate
the same parts both the figures, Figure 1
is a sectional view/through my im{)rovcd noz-
zle, showing & portion of the wall separating
one stage of X sansion or section irom an-
other and a bucket with fragment of impact-
wheel. Fig. 2 [
form of the "nvention.

Specification of Letters Patent.

the county of Allegany and‘

is o similar view as Fig. 1,

patented Dec. 11, 1906.
1906, Serial No. 266,428, '

Referring to the drawings, 1 is a section of
\ the casing or wall which divides one stage of

expansion of the motive fluid from another
in passing through the different sections of
| the turbine. 2 Tndicates a circular groove
which receives a corresponding tongue in the
wall of the adjacent section in forming the
complete casing of the turbine.

3 is an opening in the wall 1, forming 2
socket through which is passed the open and
| threaded end 4 of the hollow nozzle-body 5,

l\ 6 is a shoulder on the body 5 for engaging

l the wall 1, whereby the nozzle is firmly se-
cured thereto by a lock-nut 7, which engages
the threaded end 4. '

8 represents notches in the lock-nut, by
“which the same may be quickly and securely
tightened up.

9 is the nozzle-tip, which is preferably, as
shown in the drawings, detachably secured
to the hollow nozzle-body 5, but may, if so
desired, be made integral therewith. It 1s
also to be understood that, if desired, the
body 5 of the nozzle may be extended and a
plurality of tips 9 be used, as shown in my
allowed application heretofore referred to. -

10 represents a section of the disk of an
impact-wheel in 2 turbine, and 11 is one of

the buckets ich impinges the jet

!

against whi
of the motive tluid passing out of nozzle-tip
9. - It will be readily seen from the construe-
tion shown that the angular relation of the
axis of the jet of motive fluid with respect to
the path described by the buckets can be
readily changed by unlocking the mnozzle-
body 5 and adjusting the same in thegpen-
ing or socket 3 and afterward locking by
tightening up nut 7.

The constructions and relations of the
parts so far described are common to both
forms of my invention, as illustrated in Figs.
1 and 2. Referring now: especially to Fig. 1,
12 represents an a justable and solid needle
having one of its ends conical in shape, which
end is imserted within the flaring ‘interior of
the nozzle-tip 9. The middle section 13 of
the needle is cut away so as to increase, OF
rather not unnecessarﬂ%r restrict, the size of
the passage-way for the motive fluid and
permit the same to easily and uniformly sur-
round the needle in passing through the tips
' of the nozzle. 14 represents threads at the
i upper and outer end of the needle which en-
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gage corresponding threads in the nozzle-
ody. ’

15 is anoteh in the upper side of the neadle
which is adapted to be engaged by g scrow-
driver or other tool used for adjusting the
needle-point witl respect to the openiug in
the nozzle-tip.

16 is a'lock-nut for securing the needie in
adjusted position.

In Fig. 21 have shown a modified forn of
needle which is especially well adapted for
unusually large»nozzies, S0 a3 to have the jet
as it passes out the eng of the nozule- tip
uniform and of the same veloeity threughout
its entire section. In this form the neede
12’ consists of g hollow evlinder having ihin
walls and whose end terminates near the
opening of the nozzle-tip 9. Thé seetion of
the hollow needle corresponding to the pas-
sage within the body 5 of the nozzle is pro-
vided with a series”of openings 12/, which
connect the interior of the hollow ncedle 19/
with the passage-in the hody 5. T other
end of the needle 12/

15 closed and provided
with screw-threads 14/, which CngAge corre- /

its

|
|
|
|
i
ff

sponding threads in an Opening in body 5
and, as heretofore deseribed with reference
to Fig. 1, is provided a4t Its upper side with o
similar slot 15" for adjusting the position of
the hollow needle and a locking-nut, 167 '

at any time the removable tip 9 should
be found to be worn or ineflicient, it can he
easily unscrewed gy replaced by another
withoyt having to replace an entire new body
section or noggle.

The operation of the Invention is ag fol-
lows: The motive fluid flows into the interior
passage of the nozzle-body 5 in passing from
one stage of expansion (4 another. [y the

form shown in Fig. 1 the motive {luid passes
out of the nozzle-tip 9 on 4l sides and yni-

formly about the needle 12, the conjenl Bee-

tion of the needle taking up whag usually ig

filled with dead and whirling portions of the |
fluid.  In the form shown in Fig. 2 the mo-

tive fluid not only passes around the needle

127, but by means of the openings 13/ passes
mto the interior thercof and unites af, j. ends
with' the exterior motive {luid, forming one
continuous and unhroken Jet which s espe-
cially applicable to nozzles having large tips.
The regulation of the flow and correction of
the imperfections i the jet are effeetad by
adjusting the needle en to or fron the eny
of the nozzle-tip in order to properly and offi-
ciengly Impinge against the rotary hrackots,
While 1 have herein shown and specifically
described two means of accomplistimg the jp-
vention, Lwish it to he distinetly understoo
that 1 do not care Lo limit mysell 1o these ,
DPurticular forms, as it will he seen that otler
and similar formg of construction would
readily sugoest themselves to those skilled in
the art withou departing from {he spirit of |
this invention. 1

]
|
|
|
|

able needle

Having now tully described my invention,
what T elaim as new, and desire fo secure by
Letters Patent, is—

1. A nozzle for steam-turhines or the like
comprising a hollow body open at one end
and having a hollow open tip and attached
to the hollow body at tllle other end, a needle
within the tip and means separate and inde-
pendent of the tip and nozzle for securing the
bollow body of the nozzle to the turhine-
casing.

2. A nozzle for steam-
comprising a hollow bod
and having a hollow oven tip at the other
end, an adjustable needle within the tip and
mesans for angularly adjusting and securing
the nozzle to the turbine’-casing.

3. A nozzle for steam-turbines or the like
comprising a hollow body open at one end
and having a removable hollow open tip at
the other end, an adjustable needle within
the tip, means for locking the adjustable nee-
dle, and means for angularly adjusting and
securing the nozzle to the turbine-casing.

4. A nozzle for stear-turbines or the like
comprising a hollow body open at one end
and having a hollow open tip at the other
end, a hollow needle open at one end and
closed at the other end and within the tip
and attached to the
permitting the motive fluid to pass from the
interior of the hollow body to the interior of
the needle and means separate and independ-
ent of the tip and nozzle for securing the hol-
low body of the nozale the turbine-casing.
5. A nozale for steam-turbines or he like
coniprising a hollow body open at one end
and having a hollow ope
end, an adjustable Lollow needle open at one
end and elosed at the other and within the
tip and attached 6o the hollow body, means
for permitting the motive fluid to pass from
the interior of the hollow body to the interior
of the needle, means for locking the adjust-
and meany separate and inde-
te tip and nozzle for securing the
¢ to the turbine-

turbines or the like

pendent of ¢l
hollow body of e nozzl
casing. c ‘

6. A nozzle for steanm-turbines or the like
comprising a hollow body open at one end
and having a hollow removable tip at the
other end, an adjustable hollow needle open
at one end and closed at the other and within
the tip, means for permitting the motive
fhiid to pass from the interior of the hollow
body to the interior of the needle, means for
locking the adjustable needie and means for
adjustably supporting and seeuring the nog.
zle to the turbine- asing,

In testimony whereof I allix my signature
in presence of twe witnesses,

CHARLES V. KERR.
Witnesses:
. w, Rarusony,
CArrzen D, MeCrurg,
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