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This invention relales to regulators for

‘gages, and more particularly to 2 regulator

of the type employed in connection with the
oxygen and combustible gases used with cut-
and welding tor ‘ches. One of the ob-
jccts of my invention is to provide a reo ula-
tor of this character ‘which will be safe > and
xelmhle in opération and which, in the event
of the dislocation or rupmre of the .dia-
phragm, will permit the g gas to ﬂsmgo in
such manner as to avoid injury to the work-
en; or -others in the vicinity. Another ¢b-
ject -of the invention is to provide a con-
strietion of regulator which will render it
pr .lCtlL‘llly impossible for any p(,m of the
casing,’ in which the gas or gases under pres-
sure are normally contume to be blown off
through the development of an a%uommﬂy
high pressure. A further object of the in-
vention igto improve and simplify the man-
ner of supporting and assembling the dia-
phragm, whereby the dmphmom may be read-
ily and conveniently applied to and secured
in place and may be readily removed, should
oceasion require. A still further ob1e<‘u ot
the invention is to improve the manner of
mounting the. diaphragm and the - valve,
whereby “the valve may be rendered Mimble
in operation through the expansion of the
diaphragm. A still further object of the in-
vention is to provide a valve the parts of
which are convenienﬂ y.adjustable s md which
can be renewed, if desived, with a mlmmum
of time and effort.

Still further and more hlillt(,d objects of
the invention will appear in . .the: detailed
part of the specification which follows, the
invention being shown in -its present pre-
ferred form in the drawings forming a part
hereof, wherein Fig. 1 hnlwento an eleva-
tion of u 1 portion of a gas tank showing my
regulator applied thereto Fig. 2 a segtlonal
elovltion co;‘rospondino‘to the lipe 2—2 of
Figo 17 Fig. 8 a similar view comemondm(r
to ﬂw Tine 3—3 of Fig. 2; Kig. 4 a similar
view cmn,,apondmg to the | ine 4—4 of Fig.
1; and Fig. 5 a @edtional demul cor .esp,o:q\l—
mfr to the line 5—15 of Fig. 1. .

Describing the various parts by reference
characters, 1 denotes the supply tank, which
may contain any gas the pressure of which is
to be regulated.. This tank is provided.at its
upper end with the usu‘tl valve 2 and casing
9* whereby the flow of gas from the tank 10

ting

‘end Oi a reommm colmect;on 5.

tion: 7 of the regulator.

pr essure within the regulator chamber.
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the outlet connection 3 may be controlled or
cul off, ag desived.  Secured to the connec-
tion 3, as by a glan(' nut 4, is the adjacent
The short
connection -5 is fitted within a nipple 6 pro-
jecting from the intermediate or body sec-
This intermediate
or body section 1s provided at its front end
with a 1‘eces~sed annular seat 8 for the mar-
ginal flange of the diaphragm, which will be
described hereinafter.
otherwise formed with, the body secmon of
Lhe regulator, are the Lonnecdons 9.and 10
for the gages 11 and 12, which show, respec-
tively, Lhe pressure w ‘ithin the tank 1 and the

connections § and 9 are  also preferably
formed with integral inwardly extending
conduits 13 and A which communicate Te-
spectively with the ‘connections 6.and 9 and
are in communication with each other at the
center of the body section 7, where a chamber
15 1s provided. This chamber is provided
with a htcmlly ex tendlng nipple 16 in-which
there is threaded a tip 17 having a restrict-

ed central bore 17* for the delivery of gas

from the tank to the regulator chamber.

Progectmw from . the reoulator body sec-
tion 7 is a delivery connection 18, to which
a suitable hose may be applied, the said con-
nection being threaded into an inwardly ex-
tending mpple 18, preferably formed with
the cyhnducal wall of the said section.

The ‘delivery end of the bore 17> is con-
Lrolled by means of a valve which is mount-
ed on a yoke and which yoke is connected to
the diaphragm. . The yoke shown herein has
a body 19 which a approximates the seégmerit
of a eylinder, providing a free outlet for the
gas from ‘the bore 17 into the regulator
chamber. This yoke is provided at one end
with:a flange 19% to which a plate 20 is se-
cured by means of screw 'bolts 21. - This
plate is provided with a sleeve 22, the sleeve
and the central portion-of the plate consti-
{uting an internally threaded bore in the in-
ner end of which there is mounted a valve

, the said valve comprising an externally
tth‘lCled whndrlcal block having a special
seat 24 at the inner end thereof which is
adapted to .engage the delivery end of the
nipple 17.: The valve block 23 is provided
with a central notch for the reception of a
screw-driver or similar  instrument and is

Preferably cast, or @
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locked in its adjusted position by means of
a plug 25 having a similar notch. The outer
end of the nippie 22 is slidably mounted in
and guided by the inner end of a sleeve 26
which is formed with the central portion of
the rear wall 27 of the back cover or cap for
the regulator. The sleeve 26 is extended
outwardly from the rear of the back wall 27
and is there provided with a threaded plug
28. Surrounding said sleeve is a helical
spring 28* which presses at one end against
the plate 20 and at its opposite end against
the rear wall of the back cap or cover. From

this wall, the back cap or cover flares out-

wardly, as shown at 272, being provided at
its front edge with an annular recess 27° con-
stituting a seat for a gasket or washer 29.
The front edge of the wall 272 ig provided
with radial Iugs 27°¢ (four such lugs being
shown) for the reception of bolts, which will
be referred to hereinafter and which serve to
clamp together the sections of the regulator.
The front portion of the cylindrical wall
of the intermediate or body section 7.is pro-
vided with the annular recessed seat 8, to
which reference has been made hereinbefore,
This seat is adapted to receive the cylindri-
cal marginal flange 30* of the diaphragm 30.
The central portion of the diaphragm is per-
forated for the reception of a central stud
19" projecting from a head 19° at the front
end of the yoke 19, which stud also supports
the front backing plate 81 for the dia-
phragm, by means of a sleeve 81* on said
plate which is fitted snugly about and prefer-
ably secured to said stud. The head 19,
stud 19°, plate 31 and sleeve 312 constitute a
leak-proof joint between the central portion
of the diaphragm and the parts to which it is
connected. Between the front marginal
edge of the body section 7 and the cooper-
ating portion of the diaphragm there is in-
terposed a washer or gasket 32.
Cooperating with the parts 7 and 27 of
the regulator is the front cap, which is in-
dicated generally at 33. This cap comprises
a rear annular body portion 83* having a
marginal flange 33", which is provided with
an extended annular seat 33° (angular in sec-
tion) which is adapted to form an extended
bearing for the marginal portion of the dia-
phragm, within the flange 30* thereof, and
to cooperate with the sections 7 and 27 in
effectin.g a tight and secure joint between the
marginal portion of the diaphragm and the
body of the regulator. The marginal por-
tion 33° is provided with radial lugs 83¢
which cooperate with the Ilugs 27¢ for the
purpose of securing the regulator sections
together and the diaphragm in place; four
such lugs 33% are provided, corresponding in
number- and position to the lugs 27¢; and the
lugs are perforated for the reception of
strong bolts 34 (preferably of steel) which
serve, by tightening up the nuts 34 thereon,
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to clamp tightly together the front and rear
caps and the intermediate body portion of
the regulator. It will be noted that, by rea-
son of the recessed seat 8, ample clearance is
provided between each bolt 34 and the mar-
ginal flange 80° of the diaphragm.
Preferably adjacent to the marginal flange
33% the front cap is provided with openings
35 providing for the lateral free discharge
of gas therethrough in the event that the
diaphragm 80 should become ruptured by
deterioration or by development of extremely
high pressures within the chamber formed
on the rear side of the diaphragm. The

gases, entering the front cap, can escape
freely through the openings 35 and will

spread laterally, in such direction as not to
endanger or cause any appreciable discom-
fort to the workmen ox other operators in

the vieinity. Should there be a leakage of

gas past the valve 24, the diaphragm 30 will

be bulged at its central portion, exerting a

pull upon the marginally clamped parts
thereof. Dy reason of this construction,

there will be a tendency for the marginal ¢

flange to straighten out and the washer 32
will be forced inwardly away from its seat
and permit the gas to escape between the
washer and marginal flange. By reason of

this construction and manner of mounting !

the diaphragm and due to the location of
the openings 35, double protection against
injury will be afforded to the workmen or
operators in the vicinity of the regulator.
The spacing of the bolts 34 from such mar-
ginal flange will allow said flange to be
spread outwardly to permit such escape of
gas. ‘

“The front cap 33 is provided with a re-
duced neck portion 36 having at its extreme
end a cap 36* provided with a threaded aper-
ture 86" for the reception of the thread on
an adjusting plug 87. The inner end of
this plug is tapered, as shown at 87, and
engages a tapered seat in a disk 88, which
disk has a central projection 88* adapted to
receive one end ot a helienl spring 39, the
opposite end of which surrounds the nipple
31* and presses against the backing plate
31. By adjusting this plug, the pressure of
the gags within the chamber at the rear of
the diaphragm may be regulated as desired.

Ameng the advantages which are realized
by my construction are the following:

(a) Absolute safety to the operators or
workmen in the vicinity of the regulator,
due to the opportunity which is afforded for
the gas to be discharged laterally from the
regulator without rupture of any of the
parts of the casing therecof.

(0) Convenience and ease of assembling
and strength of assembly, due to the pro-
vision of the bolts 84, and the construction
of the caps or covers in such manner as to
cooperate with and receive such bolts.
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Meanwhile, leak-proof ‘connections are af-
forded by means of the gaskets or washers
27" and 32.

(¢) Durability of the parts. In this con-
nection it should be noted that with regula-
tors as ovdinarily constructed, the back cap
is threaded onto the body. “In operation,
the workmen frequently screw home this
back co hard that the- thread is  partly
stripped, resulting in the blowing off of the
cap under pressure, with resultant injury.
The front cap of regulators as ordinarily
constructed: is also liable to blow off, par-
ticularly if it be not screwed home with suffi-
cient tightness; in this case, it the diaphragm
should be ruptured, the front cap is liable
to-be blown off.

(d) In the event of rupture of the dia-
phragm (due to excessive pressure) my con-
struction allows such diaphragm to be very
conveniently removed and replaced, as the
diaphragm is not soldered in place, as is
customary,; but is secured by means of bolts
and gaskets and the front tension spring. 39.

(¢) The yoke 19 in my construction is
materially shortened as compared with the
yokes - of ordinary regulators, thus -mini-
mizing the danger of the valve parts in such
yoke getting out of alignment.

(f) The valve parts are readily adjust-
able and can be removed and replaced in a
very short time and in a very convenient
manmner.

(g) The spring 29 -cooperates with the
valve plate 20 ‘to assist the diaphragm in
closing the valve 20 against the end of the
nipple 17, when the desired pressure in the

- regulator chamber has been reached.

(%) Finally, the bolts which connect the
parts together are the only parts which can
be tightened by unskilled operators; and this
minimizes the chances of injury to regulators
of this class. '

Having thus described my invention, what
1 claim 1s:

1. A regulator comprising a casing having
an intermediate section provided with inlet
and outlet connections for gas, one end of
the intermediate section being provided
with an annular external seat, a diaphragm
on such end of said section and having a
marginal flange adapted to engage said seat,
there being a gasket or washer interposed
between such end of the intermediate por-
tion and the adjacent portion of the dia-
phragm within such flange, a valve cooper-
ating with said diaphragm to control the
pressure of the gas delivered from such reg-
ulator, a cap section having 4 marginal por-
tion adapted to engage the marginal portion
of the. diaphragm and only the portion of
the flange adjacent. thereto, the said cap sec-
tion having one or more openings: for dis-
chatging gas laterally therefrom, a cooper-
ating cap section adapted to be secured to

the opposite end of the marginal portion ot
the intermediate section, and means for se-
curing the said cap sections to the intermedi-
ate section, the end of the diaphragm flange
being “freely accessible to the atmosphere,
whereby gas passing between said flange and
its seat may escape. ,

2. A regulator comprising: a casing hav-
ing an intermediate section provided with
inlet and outlet connections for-gas, one end
of the intermediate section. being provided
with an annular external seat, a diaphragm
on-such end of said section and having a
marginal flange adapted to engage said seat,
a valve cooperating with eaid diaphragm to
control the pressure: of the gas delivered
from such regulator, a cap section having a
marginal portion adapted to engage the mar-
ginal portion of the diaphragm on the end
of the intermediate section and a flange
adapted to engage a portion only of the
flange of such diaphragm, with the end por-
tion of the flange free, a cooperating cap
section adapted to be secured to the opposite
end of the muargeinal portion of the interme-
diate ‘portion, and means for securing the
sald sections together, the end of the dia-
phragm flange being freely -accessible to the
atmosphere, whereby gas passing between
said flange and its seat may escape.
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- 3. A regulator comprising a casing hav- .

ing an intermediate section and a pair of
end-cap. sections, .the intermediate section
having at one end theéreof an annular exter-
nal seat, a diaphragm having a marginal
flange for said seat, there being a washer in-
terposed between such end and the portion
of the diaphragm adjacent to and within
said flange, the end cap section for such end
of the intermediate section having a mar-
ginal portion adapted to engage the mar-
ginal portion of the diapbragm on such end
and a flanged portion adapted to engage a
portion only of the external surface of the
flange of said diaphragm, whereby the end
of said flange is unsupported, the said end
cap sections having laterally extending pro-
jections or extensions, and bolts connecting
such extensions outside of the intermediate

section, the said bolts being spaced from the

flange of said diaphragm.

4. A regulator comprising a casing having
an intermediate section and a pair of end-
cap sections, the intermediate section having
at one end thereof an annular external seat,
a diaphragm having a marginal flange for
gaid seat, the end cap section for such end

-of the intermediate section having a mar-

ginal portion adapted to engage the mar-
ginal portion of the diaphragm on such end
and a flanged portion adapted to engage a
portion of the external surface of the flange
of said diaphragm, whereby the end of said
flange is unsupported, the s2id end cap sec-
tions-having laterally extending projections
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or extensions, and bolts directly connecting
such extensions outside of the intermediate
section, the said bolts being spaced from the
flange of said diaphragm and the end por-
tion of said diaphragm being unenclosed.

5. A regulator comprising a casing having
an intermediate section and a pair of end-
cap s_ections, the intermediate section having

at one end thereof an external annular seat,

a dia plpaom having a marginal flange for
said sen at, there belnd a Washel 1"1tekposed
between such end and the portion of the
diaphragm adjacent to and within said
flange, the end cap section for such end of
the intermediate section having a marginal
portion adapted to engage the marginal por-
tion of the diaphragm on sach end and a

flanged portion chapted to engage a portion

only of the external surface of the flange of
said diaphragm, whereby the end of “said

ﬂan@e 18 unsupported the said end cap sec-

tions having laterally extending projections
or evtensmns, and bolts connec tmo such ex-
tensions outside of the uueimc‘dlate section,
the said bolts being spaced from the flange
of said chaphr‘wm and the end cap section
which engages the said diaphragm being

provided with one or more apertures for di-
recting gas laterally therefrom.

6. In a regulator, the combination of a
easing having an intermediate section and a
pair of end cap sections, said intermediate

sectlon having at 1ts upper end an externat

annular deplesglon, a diaphragm fitting over
the upper end of said intermediate sectlon,
there being an annular washer resting on
sald upper end, said diaphragm resting on
said washer and having an annular margi-
nal flange engaging in said annular depres-
sion, the upper cap section having a mar-
ginal flange adapted to engage a portion
only of Lha marginal flange “of said dia-
phragm whereby ‘the end of said flange is
unsupported, salid end cap sections having
oppositely disposed apertured projections
thereon, bolts connecting sald extensions
whereby when said diaphragm is deflected
to a predetermined extent said washer will
be moved to allow fluid to escape between
saidd marginal flange and anpnular depres-
sion.

In testimony whereof, I hereunto affix my

signature.
JOHN HARRIS.
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