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REGULATING MEAvNS'FO‘R AHYDRAU LIC MOTORS.

SPECIFICATION forming part of Letters Patent No. 656,104, dated August 14, 1900.
Application filed June 12,1899, Serial ¥o.720,255. (No model.)

To oll whom it may concern:

Beit known that I, JULES D. FRICOT, a.citi-
zen of the United States, residing at the city
and county of San Francisco, in the State of
California, haveinvented certain new and use-
ful Improvements in Regulating Means for
Hydraulic Motors; and I do hereby declare
that the following is a full, clear, and exact
description thereof.

This invention relates to certain new-and
useful mechanism for regulating the flow or
stream of water used for the operation or
driving of hydraulic motors; and it consists
in the arrangement of parts and details of
construction, as will be hereinafter fully seb
forth in the drawings and described and
pointed out in the spe(nﬁcatlon

The object of the present invention is to
provide means for automatically controlling
or regulating the flow of the impact-stream
from the discharge-nozzle, so as to impart
approximately a uniform speed to the hy-
draulic motor driven by the impact-stream
in order to permit of a steady transmission
of power from the said motor.

In order to comprehend the invention, ref-

erence should be had to the accompanying
sheet of drawings, wherein— .

Figure 1 is a side view in elevation, partly
in section, illustrating the regulating mech-
anism applied to a discharge-nozzle. Fig. 2
is a detail sectional view of the governor-con-
trolled valve, the same being illustrated in
position in its casing when the motor is run-
ning normal. Fig. 3 is a similar view illus-
trating the position of the valve when Iowered
by governor owing to decreased speed of the
motor. Fig. 41is a cross-sectiohal end view
taken through the main water-pipe and rear
piston-eylinder. ' Fig. 5 is a detail sectional
view of the three-way cut-off cock, and Fig.
6 is a similar view of the cut-off cock inter-
posed within the central connecting-pipe.

For the purpose of illustration the regulat-
ing mechanism is represented as being used
in connection with whatis known as a ‘“ Cha-
vanne” nozzle, or that style of nozzle fullyset

“forth and deseribed in Letters Patent No.

543,228, granted A. Chavanne on the 23d day
of July, 1895. However, the invention is
equally as well adapted for use in connection

with any style of nozzle used in connection
with hydraulic motors.

In the drawings the letter A is used to in-
dicate the main water-or supply pipe, to the
outerend of which is connected the discharge-
nozzle A'. - Above the main water or supply
pipe is located the piston-cylinder B, which,
by means of the piston-head D', is divided
into chambers B’ and B®. Constant commu-
nication is established between chamber B’
and main supply or water pipe A by means
of aperture b, formed through the wall of pipe
A, and elongated opening b in the bottom of
chamber B'. Hereinafter Ishall term chamber
B’ the *“‘main” piston-chamber, owing to its
established communication with the main
supply or water pipe A, and chamber B? the
““auxiliary ” piston-chamber.

Through stuffing-box d®in head d* of the
cylinder B works the piston-rod C, which at
its forward end connects with the rod C', car-
rying the nozzle-tip C?. The rod C' works

through stuffing-box d in the nozzle A’ and

isnormally held outward by pressure of spiral
spring d', interposed between the stuffing-box
d and coupling d? for the rod C' and piston-
rod C. This piston-rod C carries a piston-
head D', which works within the piston-cyl-
inder B and divides same into chambers B’
and B

Communication may be established be-
tween the main supply or water pipe A and
the auxiliary chamber B? by means of the
pipes D? D3, which connect, respectively, with
the chamber B* and nozzle A’ or with the

‘atmosphere by means of pipes E E', which

communicate, respectively, with pipe D?*and
valve-casing K2, Fig. 1. The valve-casing E?
is connected with pipes D? D? by means of the
cross-piping 12. Connection is alsomade be-
tween said pipes D? D® by the cross-pipe 3.
The valve-casing E?, as shown in the draw-
ings, is conveniently provided at one side
with separated ports 8 8%, which communi-
cate with each other and with pipe 1 by means
of a passage 8, and at the other side with
separated ports 7 and 7%, the former connect-
ing with pipe 2 and the latter with pipe E'.
Within the valve-casing E? is located the
vertically-movable valve 4, which is raised
and lowered by means of the ball-governor F
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through the medium of the governor rod or
piston 5, which eonnects with the upper end
of the valve 4. Through the slide-valve 4 is
cut the transverse port 6; which communi-
cates with the upper ports 7and $* and lower
ports 7* 8 of the valve-casing as the valve is
raised orlowered its full distance, Figs. 1 and
3 of the drawings.

Communication of the chamber B? with the
atmosphere is dependentupon the position of
the three-way stop-cock 9, introduced within
the pipe D3 so as to control the pipe E and
the position of the slide-valve 4, which in its
turn is dependent upon the speed of: the
driven motor F'. - The three-way stop-cock 9
also controls the flow of water into the cham-
ber B* through the pipes D® 2, valve-casing
E? and pipe 1, while direct communication
of pipe D? with pipe D? through cross-pipe 3
is controlled by the stop-cock d'%, located
within said pipe.

The motor I is driven by the water ejected
from the nozzle A’ striking against the buek-
ets or vanes % attached to the periphery. of
said motor, the speed of the motor being de-
pendent upon the force of the impaet-stream
discharged from thenozzle. - By means of the
endless belt I*® the motion of the motor: is
transmitted to the governor I,

Figure 1 of the drawings illustrates the po-
sition of the:governor-balls when the speed
of the motor has increased beyond its proper
limit. Asthe governor-balls have diverged,
the slide-valve 4 has gradually raised until
its port 6 coincides with the upper ports 7 and
8* of the valve-casing E*. The consequence
of such registration of the ports is that a
portion of the water from the main supply or
water pipe flows from the nozzle A’ into pipe
D3 and through pipe 2, ports 7 6, and pipes
1 and D? into auxiliary chamber B? back of
the piston-head D’. The operative area of
chamber B? being larger than the operative
area of chamber B', due to the area of cham-
ber B’ being reduced by the piston-rod C, the
pressure on the rear face of piston-head D’
will be greater than that upon its outer face,
and as a consequence the piston-rod C will
be forced forward,carrying therewith the rod
(', and thus moving the nozzle-tip C? outward
within the nozzle, so as to reduce the area of
the outlet-opening and diminish the low of the
waterin order to reduce the speed of the mo-
tor. Asthe speed of the motor is reduced the
governor-balls fall and the slide-valve is low-
ered untilthe speed of the motoristhat of nor-
mal. When thisis reached, the port ¢ of the
slide-valve will register with the solid portion
12 of the valve-casing, Fig. 2 of the drawings.
When in this position, communication with
the chamber B* will be closed. The pressure
of the water upon each face of the piston-head
being then equal, the rod C will remain sta-
tionary. Should, however, the speed of the
motor fall below normal, then the governor-
balls will fall and the slide-valve move down-
ward within the valve-casing until port ¢ co-

656,104

incides with ports 7* and 8. - This will estab-
lish communication of the pipe E', which
leads to the atmosphere, with pipe D? leading
to chamber B2~ An open communieation be-
ing thus established the pressure of the wa-
ter from the main pipe or water-supply upon
the outer face of piston-head D’ will suffice
to force the piston-rod C rearward, the pis-
ton-head as carried therewith forcing the wa-
ter from within the chamber B?into pipe D?
from which it:.eseapes through ports Sand 7°
and pipe E'into the atmosphere. This move-
ment of the piston-rod C draws the rod C’
therewith and moves the nozzle-tip C?, so as
to enlarge the outlet for the escape of water
from within the nozzle A', thus increasing the
flow of water, so as to raise the speed of the
motor to normal. The position of the slide-
valve when'lowered to establish communica-
tion between pipe E' and chamber B? is
clearly shown in Fig. 3 of the drawings:

Presuming the nozzle to be:tightly closed
by the nozzle-tip and it is desired to start the
motor,the three-way stop-cock 9isthen turned
to the left in order to open outlet-pipe E and
establish communication between auxiliary
chamber B* and the atmosphere, while at the
same time stop-cock d*®is turned to close com-
munication between pipes D?and D® through
pipe 3. The pressure of water-on outer face
of piston-head D’ will force the piston-rod C
inward and move the nozzle-tip so as to open
outlet of nozzle, while at the same time the
movement of the piston-head D’ with piston-
rod C will cause the water in chamber B? to
blow out into the atmosphere. The moment
the motor is started stop-cock 9 is turned to
the right to close outlet-pipe E and open con-
nection between chamber B? and valve-cas-
ing E?, Fig. 1 of the drawings.

In order to stop the working of the motor,
it is only necessary to turn the three-way
stop-cock 9 so as to close communication of
chamber B® with pipe E or valve-casing E?,
Trig. 5 of the drawings, and move stop-cock
d* so as to open pipe 3, Fig. 6, and establish
communication between pipe D and D®, The
water from the main pipe A, flowing into noz-
zle A’, will then pass into pipe D? o point v
and pass through pipe 3 into pipe D? and from
there into the auxiliary chamber B? back of
the piston-head D’. The pressure of the wa-
ter upon the inner face of the piston-head D’
will foree the piston-rod C forward until the
nozzle-tip C? tightly closes the outlet of the
nozzle.

It will be understood that as the water-main
A communicates with the chamber B’ there
is a constant pressure of water against the
outer face of piston-head D'. So long as the

pressure upon each face of piston-head D' is
equal the running of the motor will be at a
uniform speed. The moment the pressure
upon one face exceeds that upon the other
then that having the less pressure will give
to that having the greater pressure, and pis-
ton-rod C will accordingly he moved in order
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to increase or decrease the outflow of water
in accordance with the variance in the pres-
sures upon the piston-heads.

Hayving thus deseribed my invention, what
I claim as new, and desire to secure protfec-
tion in by Letters Patent, is—

1. The combination with the main pipe, of
a cylinder, a piston in said cylinder dividing
the same into a main and an auxiliary cham-
ber, the former of which communicates di-
rectly with the main pipe, a piston-rod con-
nected to said piston and working in the main
chamber only, whereby different operative
areas are obtained on opposite sides of the
piston, a pipe connection between said main
pipe and auxiliary chamber, a controlling de-
vice for the main-pipe outlet operated bysaid
piston-rod, and meansinterposed insaid pipe
connection for controlling the water commu-
nication between the main pipe and auxiliary
chamber, substantially as described.

2. The combination of a motor, a water-
supply pipe therefor, a cylinder communicat-
ing with said supply-pipe, a piston in said
cylinder, a controlling device for said supply-
pipe, connected to said piston, a pipe connec-
tion between said supply-pipe and said cylin-
der, a valve-casing interposed in said pipe
connection,avalveinsaid valve-casing,mech-
anism for operating said valve in aceordance
with thespeed of the motor,;a valve-controlled
discharge for said pipe connections, and an
intermediate pipe connection constituting a
by-pass around said valve, and a stop-cock in
said by-pass, substantially as described.

3. The combination, with the main pipe
having a nozzle, of a cylinder parallel with
said main pipe, a piston in said cylinder and
dividingthesameintoamainandanauxiliary
chamber, the former of which communicates
directly with the main pipe, a nozzle-tip, a

[v¥]

piston-rod connected with said piston and
with said nozzle-tip and working in said main
chamber only for the purpose set forth, a pipe
connection between said main pipe and auxil-
iary chamber, and means in said connection
for controlling the admission and exhaustion
of fluid to and from said auxiliary chamber,
substantially as described.

4. The combination with a main pipe hav-
ing an outlet-nozzle, of a cylinder, a piston in
said eylinder dividing the same into a main
and an auxiliary chamber, the former of which
communicates with the main pipe, a piston-
rod connected to said piston and working in
the main chamber only, pipe connection be-
tween the main pipe and auxiliary chamber,
and means for eontrolling the movement of
the piston through variation of the water-
pressure in accordance with the speed of the
driven motor, substantially as described.

5. The combination with a nozzle, a piston-
cylinder and the pipe connections between
the nozzle and piston-cylinder, of a ported-
vdlve casing interposed within said pipe con-
nections, a single ported valve fitted within
said casing, mechanism for operating said
valve in accordance with the speed of the
driven motor, communication between said
pipe connections and the atmosphere, a stop-
cock for controlling said communieation, and
an intermediate or middle pipe connection
constituting a by-pass around the valve, and
of a stop-cock located therein.

In testimony whereof I hereunto affix my
signature in presence of two witnesses this
2d day of June, 1899. :

JULES D. FRICOT.

Witnesses:
N. A. ACKER,
WALTER F. VANE.
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