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o all whom it may concern.:.

- Be it known that I, WILLIAM A. DOBLE, a
citizen of the United States, residing at San
Franeisco, county of San Francisco, and State
of California, haveinvented certain new and
usefnl Improvements in Nozzles for Fluids;
and I hereby declare the following to be a full,

clear, and exact description of the same, ret-

erence being had to the accompanying draw-
ings, forming a part of this specification.
My invention relates to an improvement in

nozzles to discharge water, steam, or other

fluids on motive wheels or for like purposes
where accurate regulation of quantity dis-
charged is reqmred

My improvement consists in a nozzle pro-

vided with a longitudinally-adjustable core- |

piece, preferably of spindle form, such as is
described in Letters Patent of the United
States, No. 660,789, granted to me on the 30th

day of October, 1900, for hydraulic regulat-

ing-nozzles, but is applicable to any form of
nozzle having a regulating core-piece that can
be put into equilibrium by means of a varia-
ble resistance caused by springs or like de-
vices that balance and compensate the vari-
able pressure and friction of the fiuid around
or upon this regulating core-piece, enabling
it to be moved and adjusted without other
force than that required to overcome friction
of the mechanical connections. o
The object of my invention is to secure ac-

curate regulation of fluid- nozzles with a mini-
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mum resistance to the actuatlnﬂ' or govern-

ing devices that regulate the amount of fluid
dlscharued without altering the pressure

ther eof To attain this end I employ de-
vicesas hereinafter described, a,nd illustrated
by -drawings herewith formmﬂ' a part of this
3peclﬁeatlon

Higure 1 1s a lonﬂ*ltudmal section through
a ﬂuld nozzle pmmded with a compensating
piston and my improvements; and Fig. II a
section through a similar nozzle without a
balancing-piston, also prowded with like im-
provements, modified in each case to suit the
differences of eonstruetlon _

In regulating the quantity of any fluid dlS-
charged through a nozzle, especially inelastic
fluids, without changing their pressure it is
obvious that the area of the water-passage
must be altered if the pressure is maintained.

‘| This is most simply accomplished by dis-
charging the fluid through a variable annu-:.
lar passage, as in my Letters Patent before
cited; but fluid-pressure on the core-pleces

varies as the area of the annulus exposed or
opened thereby. In the case of sliding gates

for water-wheels the same rule applies, and

a considerable force has to be exerted to com-
pensate this varying pressure on the gates,

and it is common to employ some force inde-

pendent of the regulating devices to perform
adjustment. Such conditions do not apply
when regulation is performed by varying the
pressure behind a nozzle. In that case bal-
anced throttling-valves can be applied. By
the devices forming my invention the forces
acting on the reﬂ'ulatmg agent, whatever it
may be, are made quite umform throaghout
its range, as will now be explained by the aid
of the drawings, which represent a discharge-
nozzle 1 wnh a eentral core-piece 2.

The main member 3 is made of tapering
form, preferably curved, and adapted to re-
ceive nozzles 1 of dlﬁerent sizes, as may be
required, an extension 4 being formed on
one side in alinement with the nozzle 1 and
provided with a packing-gland o.

Referring to Fig. I, the core-piece 2 is held
by a ﬂemble rod 7, that. permits this core-piece
to assume & GOI]CB[I'DIG position in the nozzle
1 by action of the water. The rod 7 connects
to a piston 8, whose sectional area is approxi-
mately the same as that of the bore of the
nozzle 1, so that when the nozzle is closed, as

i-in the drawmg, the whole is in equlhbuum

This proportion may, however, be altered to
meet speual conditions of use for which the
nozzle is designed. When the core-piece 2 is
drawn back, it is evident that while the pres-
sure on the plStOIl area at rear remains con-
stant, or nearly so, the outward or closing
pressure on the core-piece will diminish in
proportion to the annular area opened around
the same, thereby disturbing the former equi-
librium. To offset this dlsburba,ﬂee, I intro-

duce a variable counterbalancing ageney in
the form of the compression spring or springs
12, which thrust inwardly against the plate
or cross-head 14, fastened on the extension 15
of the piston 8, and bear outwardly against
the adjustable croqs-plate 13, borne on the
| rods which support the coiled springs 12.
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These springs are so calibrated as to compen-
sate as far as practicable the varying thrust
on the core-piece 2, an adjustment for ten-
sion being provided for in the screw-nuts
which retain the plate 13 in place. This ad-

Justment is in practice ordinarily best made

by actual trial and experiment, since there
are certain minor forces in operation not

readily computable to be accounted for, such

as a slight fall of pressure in the main cham-
ber, and consequently upon the piston area,
when the nozzle is opened and also a counter

force on the core-piece due to traction of the

flowing current on its way to the relief-
passage.

The rod or bar 7 is extended through the
gland 5 and connected to thelink 10and erank
9; but when the compensating piston § is
omitted, as shown in Fig. II, the eclosing
pressure on core-piece 2 is not compensated,
except as to an area equal to the section of the
rod 7, and to compensate this difference I em-
ploy a counter-spring to offset a portion of the
closing force acting upon the core-piece 2.
This latter construction is not so effective as
that shown in Fig. I and is introduced here
to show the manner of applying my inven-

tion to existing nozzles not arranged with a
special view to my improvement.

Weights and radial links or other devices
can beemployed instead of springs to produce

—
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the varying forces required for compensating

the action of the fluid on the core-piece 2 and
the piston 8; but springs are more convenient
and more easily calibrated to the varying force
required and are free from inertia and mo-
mentum, thatinterfere with rapid movement.

The springs 12 and 17 ean be of any num-
ber and disposed in various ways. The for-
mer, as arranged in Fig. I, are two or more
In number, as the pressure of the fluid may
require.

Having thus explained the nature and ob-
jects of my invention and the manner of its

use1n practice, I claim as my invention and

desire to secure by Letters Patent—

In a discharging-nozzle, an adjustable core-
piece for regulating the amount of discharge,
means for counterbalancing the pressure on
this core-piece, means for moving the core-
piece, and means, as springs, for affording a
variable reinforcement to the core-piece, as
the counterbalancing force is disturbed by
the opening of a variable area of discharge,
substantially as specified. |

In testimony whereof I have signed my

name to this specification in the presence of

two subseribing witnesses.
| WILLIAM A. DOBLE.
Witnesses:
~  ALFRED A. ENQUIST,
I’ W. J. LANDER.
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