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To all whonv it 1wy COCeriv: |

Be it known that I, CHARLES L. IASTIAN,
o citizen of the United States, residing at.76
Illinois street, Chicago, in the county of Cook
and State of Illinois, have invented certain
new and useful Improvements in Pressure-
Regulating Valves, of which the following is
a specification.

The present invention relates to certain |

new and useful improvements In pressure-
regulasing valves of the ceneral type referred
to in my former patent, No. 548,172, and de-
signed to regulate the pressure of carbonic-
acid gas and other fluids to be delivered un-
der high pressure to a soda-water fountain or
other receptacles for charging and expelling
liquids.

Prior to this invention it has been custom-
ary to guide the vaive in its automatic move-
ment in the casing and provide a direct re-

tnrn connection between the valve and the

fountain or an indirect connection by means
of a by-pass leading from the charging-pipe
to the return-nozzle. -Owing to the extreme
delicacy of operation of a valve of this nature
it has been found that a very slight wear or
displacement of the parts will interfere with
and practically prevent the correct operation
of the device, which is entirely controlled by
the pressure of the gas within the casing upon
the diaphragm. Furthermore, it is desirable
to keep the valve-casing as free from gas as
possible while the fountain is being charged
to relieve the diaphragm of all pressure, and
thereby render the same extremely sensitive
and adapted to be quickly acted upon by the
pressure of the gas returning through the dis-
charge-nozzle.

One object of my invention is to provide an
improved pressure-regulating valve which 1s
free from the objections noted and which 1s S0
constructed and arranged that the valve will
be entirely disconnected from the casing and
guided inits movement upon the valve-nozzle,
<o that it will be completely protected within
the casing and not be affected by any slight
variation in the fitting of the parts of the
casing.

Another important object of the invention
is to dispense with the usual independent re-
tarn connection from the fountain and per-
mit the gas to return to the valve through

the charging connection, an injector-pipe be-
ing arranged to carry the gas from the valve-
chamber to the charging-nozzle and termi-
nated within the diaphragm-chamber slightly
removed from the end of the charging-nozzle,
so that the gas may return to the diaphragm-
chamber through this nozzle.

Wiith these and other important ends in
view my invention consists in the peculiar
construction and arrangement of parts here-
inafter deseribed, and shown in the accom-
panying drawings, in which—

Figure 1 represents a vertical central sec-
tional view through a pressure - regulating
valve embodying my invention and taken -on
the line 1 1 of Fig. 2. Fig. 2 is also a cen-
tral sectional view on the line 2 2 of Fig. 1.
Fig. 3 is a horizontal sectional view on the
line 3 3 of Fig. 1. Fig. 4is a horizontal view
on the line 4 4 of Fig. 1, and Fig. 5 is a de-
tailed vertical sectional view showing a mod1-
fied construction of the control-valve-guid-
ing devices.

Referring to the drawings, in which like let-
tars of reference indicate similar parts in all
jgures, A designates the upper and B the
lower section of the valve-casing, being pro-
vided with @ screw-threaded connection and
arranged to hold a diaphragm C securely In
place. The spaceabove the diaphragm C and
within the upper section of the valve-casing
constitutes a pressure-chamber, out of which
opens the discharge-duct . The inlet-nozzle
E is connected with a suitable source of sup-
ply, and it has an internal extension I and a
contracted duct J, which opens 1nto a small
chamber D in the inner end of the extension,
which is located centrally of the upper casing-
section A. A valve-nozzle Q is screwed into
the upper end of this chamber and provided
with an annular collar g, which is arranged
to engage the inlet-nozzle extension. The
upper end of this valve-nozzle is arranged
within the valve-chamber K, formed by the
box O, which is supported on the diaphragm-
frame P and carries the valve N. The con-

struction of these parts is such that they may
he removed and repaired or replaced easily
and quickly.

The upper section of the casing comprises
a cap a, which has a serew-threaded connec-
tion with the body of said section and can be
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removed to disclose the parts of my improved discharges into the flared inner end 7 of the

valve. The framecomprisesthree arms joined
together at their lower ends at p and secured
tothe diaphragm C, below which is located a
swivel-plate R, resting on a spring R’, pro-

vided with an adjusting serew device T. The -

box O is provided with an outwardly-extend-
ing flange o, which rests upon and is fastened
securely to the upper ends of the three arms
which constitute the framé P, and this box
extends down within said frame and is pro-
vided with an inwardly-extending flange o'

~andisadapted to slide vertically on the valve-
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nozzle Q. This box carries the valve N, which
1s arranged in position directly above the dis-
charge end of the valve-nozzle and is held in
place by a block M, which is serewed into a
socket in the box and down upon the valve.
It will therefore be observed that the valve
of my improved pressure-regulator 1s guided

entirely upon the nozzle Q and controlled by |

the movement of the diaphragm, being en-
tirely independent of the casing. Owing to
the extreme sensitiveness of these pressure-
regulators and the desirability of havin g them
operate with perfect acecuracy it becomes nec-
essary frequently to renew the valve, and
with my improved construetion, herein shown
and described, this step can be accomplished
quickly and easily by simply unserewing the
cap a and plug M. The arrangement is also
such that the guiding devices are compact in
construction and arrangement, so as to avoid
any possible displacement and consequent
imperfect action of the parts.

Instead of making the box O in the man-

- ner shown in Figs. 1 and 2 I may make the
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box as shown in Fig. 5, the differences being
simply in the details and not in the generie
construction of the valve, guided upon a fixed
stationary valve-nozzle. In the construction
shown in Fig. 5 T make the box in two parts,
comprising a top plate V, which is secured to
the frame P and having a boss v, which serves
as a guide in the box O, which in this case
has a serew-threaded connection with the
valve-nozzle and is fixed, while the valve car-
ried by the plate V and the frame P is guided
in.this fixed box on the stationary valve in
precisely the same manner as the valve shown
in IFigs. 1 and 2 is guided on the fixed sta-
tionary valve-nozzle.

The facility with which the different parts
of my improved pressure-regulator may be
removed and repaired or replaced is a matter

of considerable importance in a device of this -

" ]

character,which depends for its effectiveness
entirely upon the accurate and delicate oper-
ation of its parts.

Any of the parts of this valve may be re-
movedand cleaned orreplaced without requir-
ing agreatamountof time or laborin doing so,
and inaddition tothisitisof primeimportance
that the gas-pressure should aect freely upon
the diaphragm toaccomplish the proper o pera-
tion of the valve. I provide an Injector-pipe

L, which leads from the valve-chamber K and |

charging nozzle or pipe F. The discharge
end of the injector is located just within the

‘wall of the casing, and it is arranged to dis-

charge the gas in a jet into the flared end of
the charging- nozzle, and by this aection it
thereby tends to create a vacuum in the dia-
phragm-chamber W, so that whenever the
pressure in the fountain or other receptacle
has reached the desired maximum the gas re-

tarning throagh the charging-nozzle and into

the diaphragm-chamber will operate quickly

| upon the diaphragm, overcome the tension

of the spring R, and cause the valve N to be
seated on the valve-nozzle, thereby shut-
ting off the supply of gas through the inlet-
nozzle. When the pressure in the fountain
and 1n the diaphragm-chamber is reduced
sufficiently to permit the spring to raise the
diaphragm again, the valve will be unseated
and wore gas admitted to the valve-chamber
and conducted through the injector-pipe to
the charging-nozzle and fountain. As before
stated, the passage of gas from the injector-
pipe into the charging-nozzle tends to carry
with it whatever gas remains in the dia-
phragm-chamber to create a vacuum therein
until the back pressure from the fountain de-
presses the diaphragm to shut off the supply
of gas. The automatic opening and closing
of the valve as herein described is accom-
plished much more certainly and with greater
sensitiveness than hasbeen possible with such
valves heretofore, and for this reason the effi-
ciency of this pressure-regulatoris materially
increased. The valve-chamber is construct-
ed so that. there will be no material expan-
sion of the gas therein, and the valve itself is
guided in its movements upon a part which
remains fixed and stationary under all con-
ditions. A pressure-gage may be connected
with the nozzle H, or this nozzle may be en-

tirely omitted.

I am aware that changes in the form and
proportion of parts and in the details of con-
struction of my invention may be made with-
out departing from the spirit or sacrificing
the advantages thereof, and 1 therefore re-
serve the right to make all such changes as
fairly fall within the spirit and scope of the
Invention. , -

Having thus fully deseribed my invention,
what I claim, and desire to secure by Letters
Patent, is— |

1. In a pressure-regulating valve, the com-
bination with a casing having an inlet-nozzle
and an outlet-duct, of a valve-nozzle sn pport-
ed by the inlet-nozzle, a spring-controlled
diaphragm arranged within the casing, and
a box comnected with said diaphragm which
box incloses a valve-chamber into which said
valve-nozzle discharges, carries a valve and

is guided in its vertical movement on the

valve-nozzle, substantially as deseribed.

2. In a pressure-regulating valve, the com-
bination with a casing having an inlet-nozzle
and an outlet-duct of a valve-nozzle support-
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ed on the inlet-nozzle centrally within the cas-
ing, a spring-controlled diaphragm arranged
beneath the valve-nozzle, a frame connected
with said diaphragm and supporting a valve
above the valve-nozzle, and a box inclosing
the valve-chamber and guided in 1ts move-
ment upon the valve-nozzle, substantially as
described.

3. In a pressure-regulating valve, the com-
bination with a casing having an inlet-nozzle
and an outlet-duct, of a valve-nozzle support-
ed by the inlet-nozzle, a spring-controlled di-
aphragm located below theinlet-nozzle, a box
cuided upon the valve-nozzle and inclosing a
valve-chamber in which the valve-nozzle dis-
charges, a frame connected with the dia-
phragm, and a valve carried by said box and
cuided with the box upon the valve-nozzle,
substantially as described. |

1. In a pressure-regulating valve, the com-
bination with a casing having a pressure-
chamber containing an inlet-nozzle and hav-
ing an outlet-duct, of a spring-controlled dia-
phragm arranged within said pressure-cham-
ber, a valve connected with and operated by
sajd diaphragm, a valve-chamberinto which
the inlet-nozzle discharges, and an injector-
pipeleading from said valve-chamberopening
into said pressure-chamber and discharging
into the outlet-duct, substantially as de-
scribed.

5. In a pressure-regulating valve, the com-
bination with a casing having a pressuare-

3

chamber containing an inlet-nozzle and hav-
ing an outlet-duct, of a spring-controlled dia-
phragm arranged within said pressure-cham-

ber, a valve operated. by said diaphragm and

‘guided on a fixed part independent of the cas-

ing, a valve-chamber, and an injector-pipe
leading from said valve-chamber opening into
said pressure-chamber and discharging into
the end of the outlet-duct, substantially as
described. |

6. Ina pressure-regulating valve, the com-
bination with a casing having an inlet-nozzle,
of a valve-nozzle sapported by sald inlet-noz-

i zle, a spring-controlled diaphragm located be-

neath the valve-nozzle, a frame supported on
said diaphragm, a valve earried by said frame
and guided in its movement on the valve-noz-
zle, a valve-chamber into which the valve-
nozzle discharges, a charging-pipe connected
with the casing and having a flared inner end
opening within the casing, and a pipe lead-
ing from the valve-chamber and terminating
adjacent to the flared end of the charging-
pipe so as to discharge a jet of gas into sald
charging-pipe and also permit the gas return-
ing through the charging-pipe into the dia-
phragm-chamber within the casing, substan-
tially as described. -

CHARLES L. BASTTAN.

- Witnesses:
C. L. WooD,
M. K. SHIELDS.
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