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Lo all whom it #ay concern: | |

Be 1t known that I, ArRNoLp Pravu, a citi-
zen of the Republic of Switzerland, residing
at Milwaukee, in the county of Milwaukee
and State of Wisconsin, have invented cer-
tain new and useful Improvements in Noz-
zles, of which the following is a specification.

This invention relates to nozzles and

means ior controlling the outlet therefrom.
This invention has utility when used to

conduct fluid to a driven element, as a water

wheel.

This construction is especiaily valuable
owing to the particular form of nozzle open-
ing; owing to the form of the ncedle tin;
owing to the form of the exnosed stem of the
needle and the mounting of the needie which
permits of firmiy holding the needle acainst
vibration and delivering the fluid without
eddies to the adjustable mnozzle opening:

o I

tlons. . | |

The great difliculty experienced in the use
of a needle valve for controlling the flow of
water through nozzles where the water was
under a high head, has been to prevent the
displacement of the needle with respect to

the orifice whereby the issuing jetvol water |
» rteal, and
also to prevent vibrations of the needle due |
to such displacement and possibly to vther

assulned a form: other than eviind

causes "net recognized or well understood,
Before this invention it has been the CON-

Anon practice to so dispose the needle witly

respect. Lo the flow of water that the needle
was sabjected to lateral pressure asains( one
stde. o some of the stractores of the prior

art the valve s provided with COTpar-
trvely wniell and slender stem. This cons
struction was adoptad in practice in order to
permit a bending of the stem under the de-
tion of the water without displacing the valve
from the center of the jet and thereby de-
forming the jet. Wiih thi- construction,
however, o curious effeet has beon hoticed,
viz., that the valves of - this construetion
wear or crode vory rapidly wherever there is

cany dirt er grit carrted by the water, and

()

00

even m ocases where {he water wondd ordi-
narity be termed clean or clear. It s SHES
posed that tiiis rapld wear or CLrOSIoN 1s 10T

ptted by reason of the vibralions oecureiny

within t]lu—ze material or mass of the needle
itsell, and it was the purpose of the construe-

1

theconstruction shown the |
oy the water in said chamber against aaid

a rigid valve or needle for this class of devices

s¢ mounted and arranged that the material
composing the same would be under a state
of stress due to the pressure of the water and
that the valve would be uninfluenced by the
flow of the waterpast it, and inactual practice
the difliculties experienced by the prior types
of these walves appear to have been satis-
factorily overcome. o |

Referring to the drawings: Figure i is =
sectional view of an embodiment of the in-
vention in a two-way deflection nozzle. Fig.

2 18 a sectional view of an embodinent of the

mnvention in a rigid nozzle. Fig. 3 is g see-
tion on the line 11111 of Fig." 2. |
The two-way nozzie 1 has a2 continuous
taper adjacent the outlet as is common in
this elass of devices. Mounted in the nozzie
L 1s the needle having the hollow exposed
cyhindeical stenn 2 with the continuous taper
tip 3. This tip tapers directly from the stem

PR

- 2-and the curve of the tip is of & single double

teverse form.  In the nozzle 1 is & chawber
4 through which the needle extends. The

end 5 of the needle stem 2 is exposed to the

pressure of the water in chamber 4, and in
pressure exerted

end of the needie is utilized {or assisting in
moving the needle. At the opposite end of
the chaniber 4 is the packing 6 th rough whieh
the needie works. Conunneating with the
passage 4 Is the fluid connection 7 havine the
alve 8 which may be connected at one Dosi-
tion with a source of pressure, for instance.
the penstock which mayv be back of the cate.
At 1ts other position the valve 8 would open
to exhaust. When connected with a source

of pressiive, the fluid passine through 7 serves

nozzle closing position. |
Conneeted to the extension 9 of the needle
oa svstem ol Imkage 10 provided with

to normally keep the needle foreed toward

means for mechanical eontrol of the posttion

oi the needle.  The extension 9 6f the nieedle
lies opposite the concave or hent-aside por-
tiens 91, 91 of the nozzle and is directly ac-
cessible from without the nozzle walls with-
it any disassembling of parts.  This con-
trol may be manually oparable. .

The one-wayv nozzle 11 has the contin DOUS
taper adjacent the outlet.  In the nozzie 11
15 the needle having the exposed hollow cy-
lindrical stem 12 with the single double re-

tion diselosed by this specification to provide | verse curve tip 13.  The configuration of the
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packing 16 surrounding the needle.

(le.
33 18 connected to a governor 37,

ﬁ | | "

chamber between the nozzle .and needld is

uniform and symmetric for the purpose of |

equal pressure distribution. This construc-
tion also applies to Fig. 1.
is the chamber 14 in which the end 15 of the
needle stem 12 operates as a piston. The
opposite end of the chamber 14 is closedcby a

om-

municating with the chamber 14 is the fluid

connection 17 having a valve 18. This
valve may connect the chamber 14 with a

source of pressure, as from the penstock

back of the gate, or connect the chamber |
The extension 19 of the-

with the exhaust. {
needle has connection with the mechanical
needle control 20 which, in this instance, as

a hand wheel having threaded connection i
-wlth the needle.

The extension 19 of the
needle lies opposite the concave or bent-
aside portion 191 of the nozzle and 1s di-
rectly accessible from without the nwzzle
walls without any disassembling of parts.
When operated mechanically the 'key 21
serves to hold the wheel 20 from longitudinal
movement relative to the nozzle. Mounted
on the extension 19 of the needle sre the

stops 22 which are adjustable; the outer one

of which may be set so that the needle may

This precaution will prevent water hammer
in the event the needle should suddenly move
toward closing position. The mner adjust-
able stop 22 will serve to limit the maximum
opening of the nozzle and thereby prevent
excessive use of water when but a limited
maximum 18 avallable.

Besides the chamber 14 in the nozzle 11
there is the chamber 23 in which 1s the piston
24 also mounted on the needle. - Communi-
cating with the chamber 23 1s the fluld con-
nection 25 having the valve 26 1 the cham-
ber 27.  The chamber 27 has the controliable
inlet 28 for fluid under pressure and the ex-
haust outlet 29.  The controllable mlet may

receive the fluld under pressure irom the pen-

stock back of the gate. The valve 26 1s of
the poised type and is controlled by a valve
stem 31. The fluid under pressure entering
at 28 passes around the valve 26 under its

flange extension and through the adjustable |
cataract portion 30 of the chamber 27 above

the valve 26. This Huid may seep out
through the opening m the valve 26, which
opening is controlled by the valve stem 31.
Connected to the stem 31 is the link 32
mounted intermediately of the ends of the
{floating lever 33. One end of the lever 33 1s

~connected by the link 34, bell crank lever 35,

and link 36, with the extension 19 ot the nee-
The opposite end of the floating lever

Inasmuch as the pistons 15 and 34 are of
different effective areas, the fluid under
pressure which js admitted to the chambers

14 and 23 may be derived from the-same |

In the nozzle 11 |

015,214

source. Such being the case, the interposed
packing 16 is not subjected to material differ-
ence In pressures in the regular operation of
the device. | | |
When the needle of Fig. 2 1s connected up

70

for automatic control or relay governing, the

device will operate as follows: Shoulg the

speed of the ariven element become excess-

1ve, the governor 37 will lift the end of the

lever 33 connected thereto. This will cause
the lever to move about the link 34 as a ful-
crum, and through link 32 hft the stem 31
away from valve 26. This will increase the
areq ol the seepage opening 1n the valve 26,
thereby reducing pressure above the valve

75
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26 so that this valve will rise until the pomnt-

ed stem 31 so fits the seepage opening in the

valve 26 that the fluid under pressure pass-

ing the adjustable cataract 20 is just taken
care of by this seepage opening. This rise
of the valve 26 wili connect the chamber 23
through the opening 25 with the exhaust
outlet’ 20. The fluid under pressure in the
chamber 14 will accordingly actuate the nee-
dle piston 15 toward closing position. This
movement of the needle will be transmitted
through link 36, bell crank 35 and hink 34 to
move the floating lever 33 about the gov-
ernor 37 as a fulcrum.
link 32 to cause the stem 31 to move down
to close the seepage opening in the valve 26.

pressures about the valve 26, for the pas-
sage of fluid about the adjustable cataract

| 30 to the upper side of the valve 26 wili, on

this greater area, cause the pressure to force
the valve 26 downward to again give the
seepage opening proper area for outlet.
This movement of .the valve downward
closes the fluid connection 25 and thereby
holds the needle in the position to which 1t
wag forced. Should the speed of the driven
element fall below the normal, then the
floating lever 33 will move downwardiabout
the -link 34 as a fulerum, and through the
hink 32 and stem 31 close the seepage open-
ing in the valve 26, causing the valve 26 to
recede to create proper area of seepage open-
ing to take care of the fluid under pressure
passing cataract 30. This movement of the
valve 26 downward will permit fiuid under
pressure entering at opening 28 to pass
through fluid connections 25 to force the
piston 24 against the resistance of fluud in
the chamber 14 and thereby retract the nee-
dle. This movement of the needle causes a
secondary movement of the valve 26 through
the linkages 36, 35, 34, and lever 33 about
the governor 37 as a fulerum. These control
devices are such that any one or all may be

30

99

This will cause the
This will again cause an unbalancing of the
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disconnected. Normally, fluid under pres-

sure is always in the ‘chamber 14 and the
needle is accordingly held toward nozzle
closing position. _

Notwithstanding the governor is connect-
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ed to the devi‘ée, the neadle may be con- |
hand by bringing the wheel 20

trolled by
into position for locking by the key 21, then
rotating the wheel as desired. :

The two forms of apparatus disclosad by -

the drawings accompanying this specifica-
tion show, that the nozzle is so arranged that

the water is directed agsinst the opposite |

and opposing sides of the valve, whereby the

valve is freed from:side thrusts and in conse- -

quence a much stiffer needle or valve can be
used, this change in construction assisting
m overcoming the defects of the prior types
of these needles, and by substantially im-

mersing the entire needle or valve in the wa-

ter, the material composing the same is sub- |
jected to the stress of compression, thereby .
further reducing the Liability for said mate- |

rial to experience vibrations.
- What is claimed and it is desited to secure
by Letters Patent, is:—

1. The combination with a curved-passage.

nozzle having. an aperture, of a needle ox-
tended through the curved walls of said noz.
zle and having the outer portion located ad-
jacent the concave side of the curved porfion
of the nozzle and divectly accessible from
without the nozzle walls and ad apted to con-
trol the thoroughtare through said aperture,
the space between the portion of the needla
within the nozzle and the opposite walls of
the mnozzle . being symmetrically enveloped
about said needle portion.

2. The combination with a cu rved-passage
nozzle having an aperture, of o needle ex-
tended through the curved walls of said nos.
zle and adapted to control the thoroughfare

nozzie and the opposite walls

—— N . ety e ——
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‘thirough said eperture, the nozzle having its

wall extending inwardly and closely adja-
cent the needle from the place where the nee-

| cle extends through the nozzle walls, where-

by the space between the porticn of the nee-
dle within the nozzle and the opposite walls
of the nozzle 1s symietric about said portion
ol the needle. | -

3. The combination with a nozgle having

ah aperture, of a needle extended through

the walls of said nozzle to control the thor-
oughfare through said aperture, the outer
portion of the needle being directly accessible
from without the nozzle walls, the space he-
tween the portion of the needle within the
of the nogzzle
being symmetrically enveloped about said
ortion of the needle and said needle poarfion :
{;eing of decreasing cross-sections roceeding .
toward the needle point at any place where

these sections differ in size.
4. The combination with a nozzle having &

portion curved or bent aside to receive a nee-

dle valve, of a needle valve extended through
the curved walls of the nozzie, the nozzle and
valve being constructed and arrenged to
cause the space hetween the portion of the
needle valve within the nozzle and the sup.
rounding walls of the nozzle to be symimet-
rically enveloped about said needle portion.
- In testimony whereof T aflix my stenature
i presence of two witnesses.

ARNOLD PRAT.

- Witnesses: |
- Lreo. i Kawy,
Ax B De Werns.
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