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‘ 5 Claims.
" This invention has to do with valve appa-
ratus for controlling and handling inflarmmable
fluids, such as derivatives of petroleum, acety-
lene and the like.

The device consists of a single control fitting,
leakproof and of compact and unitary design,
to be removably carried by any tank or vessel
which may be found suitable for use in trans-
porting, storing and dispensing inflammable
fluids, and particularly liquefied petroleum gases.
“8Buch gases attain g liquid state when placed
under pressure and/or reduced in temperature.
For instance, normal butane liquid has a bhoil-
ing point of 32.9° Fahrenheit, and propane liquid
boils at 48.1° F. below zero; and ethane reaches
this point at —127.7° F. Therefore, these gases
exert relatively high pressures on the vessels con-
taining them at average atmospheric tempera-
ture. When the temperature is 100° F., propane
has an ‘absolute pressure of 187 pounds per square
ineh, and butane then exerts a pressure of 52.2
pounds per square inch.
© These gases are heavier than air; propane be-
ing approximately one and one-half times heav-
ier and butane being approximately two times
heavier; and when such gases are released in
volume they sink into low places in‘the terrain
and into the basements of houses to form vio-
lently exposive and inflammable pools of gas.

Because they have such physical: character-
istics and properties such gases demand the use

of safety measures of highly dependable char-

acter.” Once these dangerous fuels leave the
keeping .of refiners and transporters,” who are
experts in handling them, they are usually lodged
on the premises of laymen who have no knowl-
edge of their inherent properties and who are
unskilled in handling such dangerous fluids. To
prevent disaster to such people it is highly de-
sirable that control fittings for liquefied petro-
leum gas be made very safe. They should be de-
pendable to the greatest degree reasonably pos-
sible, especially taking infto consideration the
probable carelessness and lack of knowledge on
the part of untrained users of such fuel. :

Where a householder is provided with a storage
tank charged with LP gas, the tank must he pro-
vided with control valve means to open and close
the conduit which carries fuel from the storage
tank; and such control device should be designed
to prevent leaks and the escape of fuel in ordi-
nary use, and. also under unusual conditions and
especially when the conduit or fittings beyond
the -control valve have suffered accidental dam-
age or breakage.

(CL 277—55)
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Because of these needs thls ﬁttxng has been

‘created with the prlmary ‘object of promotmg

safety above all things. To prevent and mini-
mize dangerous leaks the valve body or. casing
has been made. in one p;eee of mater1a1 1n whlch
so integrated as to prevent leaks

"This single’ fitting ‘has been made to p10v1de
a positive and leakproof seahng effect when the
main" shut ‘off valve is closed, and. 1t has’ beéen
constructed to positively, prevent and seal agalnst
any leaks through the bonnet and around the
valve stem when this valve is open.’

Likewise, the device has been made to aﬁord'
and allow the reléase of any. dangerously exces-
sive’ pressure from w1th1n the fitting ‘itself. The
ﬁttmg has also been made to. control and cause
the cessatlon of excess ﬁow of ﬁu1d through the
obened valve body should the, conduit Jeading
from it be broken off The excess ﬂow _control
cooperates ‘with “both’ the préssure control and
the shut off valve. The maximum' volume de-
l1verable by the shut off valve will cause the ex-.
cess’ ﬂow control ‘to operate and close the inlet’
from tank to valve body, However “the. maxi-
mum volume deliverable by the pressure rehef
control w111 not act to operate the excess’ fow
control. These’ thrée valve controls have a. bal-'
anced and inter- dependent relation, .

Therefore, the ‘specific objects to he, attalned
by this device include the following: ‘

(@) ‘A high degree of safety in valve mecha-
msm for- controllmg the dehvery of 1nﬂammable
ﬂmds o

(b). An 1ntegra1 and seamless valve body cas—
ing . 1o _miniiize leaks ;

(&) The, free and easy seatmg of the mam
valve head. ] .

(d) Means prowded to transm1t pressure of
the descendmg valve’ stem dir ectly to the resilient,
disc which closes, and seals the valve: seat -

(e) Meéans to seal the uppet’ side. of. the m
able valve head assembly. when it eomes-in con-
tact with fhe under, surface of the, valve bonnet
during the time that the maln valve is Wlde open,
thus to prevent leaks . from  around. the . valve
stem and ‘bonnet, by prov1d1ng aux111ary sealing
means below the bonnet and ar ound, the stem, ..

€2 A close.. fitting. . ground Jomt of semi-
sphermal design; w1th1n ithe upper:: part of. the
movable valve head assembly to- prevent Jeaks
thereabove and around the valve stem. :

(g) An automatmally self-closmg €XCess: ﬂow
check valve arranged:;within: the -base . of.ithe
main valve casingso.as.to.be; disposed: within
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the storage tank and so responsive to the pres-
sure within the tank that should the conduit
leading from the opened shut off valve be broken
the excess flow valve will instantly close and
prevent the further escape of fluid.

(h) Means for relieving excess pressure with-
in the body of the fitting without interrupling
the continuous flow of fluid therethrough.

With these objects in view preferred forms
of the deviee dre disclosed in the decompanying
drawings anfl furthér sét out in this specifica~-
tion, However, it may hbe readily seen that

10

changes may be made in the construction of -

these discloures without in any manner depa.rt-
ing from the spirit and objects of- thls inven-
tion.

In the drawings:

Fig. T shows a side elevatibn 6f a con{;rol fit<

ting completely assembled and ready for use..
Fig. II shows a sectignalized elevation of an
integra] fitting body.

Flg 111 shows. & sectionalized elevation of the.

éxcess How cheéck valve asSembly to be carried
i the base of the body.

F‘xg IV shows a sectxona.hzed elevatlon of the
usua.l complement of removable parts carried in
the upper end of the body.

Fig. V shows, an. elevatmn of & modifiéd con-
trol fittirig it which a section of the body wall
his been ciit away t6. disclose the relief mecha-
Hisih in section.

mg VI shows a form of the main shut off valve

globe type.

Th the drawings the various parts of this
devxce are indicated by numerals, and numeéral
1 indictes a typical valve body or casing; Which
is prefera.bly made of one plece of material
withoiit & Sedms. or joints, such as is more cléarly
ghown in Pig. II. 'This Mmininiizes the chances
for ledks. The body is prowded with an out-
16t branch 2, thi _gh Which fHuid may be dis-
charged Whenever the main valve is open. This
brabch is ot only pFovided with mternal
threads, b, the inneriost part thereof is
foriied into & concavity 20, into which the
rounded héad of a coinpréssion connedtion of a
conducting tube (hot shown) may be fitted and
tightly held in. close compreéssion. against the
rounded wall of the brafich so as to. absolutely
sésil apainst fuid leaks.

The, base 3, of the. body affords an exténsion
which can bé a¥rangeéd t6 depend into a tank or
eontather with which this fitting is used. With-
in this base there is provided threaded inlét 4
which will communicate with theé tank. Above
this inlet is cylindrieal chamber § arranged to
provide a housini for anl excess flow check valve
assembly, collectively indicated as 6.

This ¢heck valve agsembly includes valve
$pring 1 whith may be fitted into an anhular
groove In the uppermost part of chamber §
and which extends downwardly to coopérdte
with valve t‘mmble 8 in which annular recess 9
is prmnded to receive the spring. This thimble
has a flat top, and i§ made sufﬁmen’cly small
in diameter to allow passagéway between the
external walls of the thimble and the internal
walls- of chamber 5. ‘This may be very cohven-
iently atcomblished by-giving a hexafonal con-
tour to the thimble So that each of iis fat sides
Will previde passage space of pre—determmed
area, just sufieient to adiit the flow of a pre-
determined quantum of Auid:

Theére i§ an open cylindrical space: 10 ap=
rangéd in the bottom of the thimble from whith
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ports 11 lead outwardly through the thimbie
wall. These ports are so spaced and located as
to pass through the flat and narrow sections of
the thimble wall. They are of caleulated and
predetermined area so as to properly accommo-
date the normal flow of fluid required to pass up-~
wardly around the thimble without causing it to
move from its normal resting place on the
threaded retaining plug {2 which is carried in
inlet 4 to support the thiniblé.

A slot 13 is rhade ifi the expesed end of the
plug to accommodate a wreneh or screw driver

~for inserting and removing the plug; and there

is a passageway 14 arranged through the plug

t6 éomimunicate with space 10 in the thimble.
Passdgeway (4 will allow the flow of a much

greater quantity of fluid than can be passed

- thi'ough ports (1, so that when fluid flows up-

wardly through this passageway with a certain
excess of volume and velocity greater than the
ports will accommodate, then the. thimble is
lifted up in chamber § so that. its upper face
comes to rest firmly against valve seat i5 which
is constructed in the upper part. of the chamber
to.ce-act with the thimble to form an excess flow
‘check valve: The closure of this valve bre-
clides the discharge of any fluid whatsoévef
through intake channel 16 arranged within the
valve body 1. ‘This channel is so constructéd
that it allows the passage of fluid upwardly and
into the main valve chamber 11, within the body
{, whenever thimble 8 is in a normal position
at the battom of chamber 5.

A valve geat 18 is arranged in the lower end
of valve chamber 11 to provide the seat for the
main shut off valve carried by that chambér.
A conduit {9 is arranged within branch 2 to com-
municate with chamber 11 and with the con-
cave enlargement 28, so that fluid may freely
flow froin the tank, through the excess flow check
valve, upwardly along channel 16, into chamber
11 and out of branch 2, from whlch branch a con-
duit will carry the ﬂuld to some distant place
where it is used The last named eonduit will be
firmly fixed and held in place by a ¢ompression
nut (not shown); and to accommodate this nut
internal threads 2{ are provided: in branch 2.
However, it is obvious that flangés and bolfs. may
be provided, instead of threads, to firmly force
this compression nut down into branch 2, or any
other suitable méans of connéction may be em-
ployed.

In order to fix the main body . { of the device
into a tank containing fluid. to he valved and
controlled, there inay be arranged threads. 22 ex-
ternally of the lower parf of the body. These
may fit into a threaded opening in the tahk, or
flanges and bolts, or other means, may be ein-
ployed fo make this eonnection. Such connec-
tion, however, must be made very tlght and leak-
proof to prevent the escape of exploswe and in~
flammable gases.

The upper end of body 1. is provxded with in-
ternal threads 23 to receive threaded valve bon-
net 24, through which. valve stem. 25 is arranged
to pass so that it may be carried by the bonnet
on threads 26 arranged wmhm the. lower part of
the bonnet.

Companion threads 46 are arranged on the
6utside of the lower end of the valve stem to co-
act with threads 26 to cause the movement. of
the stem along the bonnet when fthe valve stem
is rotated.

The valve stem.inay be provided with a squared

%8 or deformed end 27 to fit into opening 28 in hand-
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‘wheel 29, which wheel is arranged to rotate the
stem. A handle or other means may be provided
to effect this rotation. - Internal threads 30 are
provided in the upper end of the stem to receive
set screw 31, which is used -in: connection with
washer 32 to hold the rotating means in place.

A packing gland nut. 33 is provided with an
opening 34 therethrough to allow the passage of
the valve stem, and this opening also acts as
a guide for the stem. - This opening ends in an
enlargement having an annular beveled edge 35
which is seated firmly into packing material 36
carried within the bonnet, so that this packing
material is compressed and held firmly against
the valve stem to prevent leaks therearound
whenever the gland-nut is forced downwardly
into the bonnet. External threads 31 are car-
ried on the member 33 to make connection with
internal threads 38 within the bonnet, which, in
turn, is provided with external threads 389 to co-
operate with the: threads 23 in the body.

On the bottom of the bonnet 24 there is pro-
vided an annular recess 48 which will surround
the valve stem., Annular projection 41 is ar-
ranged on the upper end of movable valve head
42, so that when the valve stem is withdrawn,
to the fullest extent possible, projection 41 and
recess 40 co-act to form a tight sealing auxiliary
valve to prevent leaks around the valve stem.

Obviously this arrangement may be reversed
and function in exactly the same way by arrang-
ing the annular recess on the upper face of the
movable valve head and arranging the annular
projection -on the lower face of the bonnet. In
any event a tight auxiliary valve is provided
which is of considerable importance as a safety
device to preclude and prevent leaks, such as
frequently occur around the valve stem in an
ordinary valve not provided with this safety
feature. . .

Further sealing means to prevent leaks around
the valve stem is provided through the arrange-
ment of the rounded enlargement 47 on the lower
end of the valve stem and the arrangement of a
co-acting concave recess 48 in the upper end of
valve head 42. The concavity is constructed on
such radius as to provide tight frictional engage-
ment with member 47 when the valve stem is re-
tracted. The contacting members may be ground
and finished to such an exact fit as to provide and
effect another sealing valve which can be kept
tightly closed to prevent the passage of any
fluid around the valve stem whenever the main
valve in the body [ is open. This is a safety
measure of considerable importance.

Purthermore, no leakage may occur around
the outside of bonnet 24 because of the provision
of gasket ring 24a, which is compressed into a
shouldered recess arranged in the very uppermost
part of fitting body 1; or a ground and polished
joint may be substituted for the gasket arrange-
ment.

Internal threads 43 are provided within valve
head 42 to receive threads 44 arranged externally
about valve head nut 45. When the nut is fitted
into the head then member 47 is entirely en-
cased in such manner that the head 42 is carried
on the end of valve stem 45, and the head moves
with the stem whenéver the latter is rotated.
The' valve head cannot get loose from the valve
stem.

Valve plug 49 is provided w1th concavity 50
to receive and articulate with member 47; and
the lower. end of this plug passes into opening
52 in the top of member 45. This opening is
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beveled and of smaller diameter at its lower end
to receive and retain packing disc 5. This disc
is roughly of the shape of the frustrum of a cone,
inverted; and such arrangement prevents the
packing disc from falling out or being foreed out
of member 45; and it will always be retained
therein.

Such constructlon also allows a very important
function: The plug 49 will receive all of the
compressing force. of the valve stem when the
latter.is rotated downwardly, and this foree is
transmitted directly to disc 5i, the lower face
of which rests on valve seat {8. Thus, it will be
seen that a firm and final rotation of the valve
stem in. downward direction will keep disc. 54
tightly and firmly compressed against seat 18
to form and provide the most effective type of
leakproof valve closure. This is a factor. of
great importance and advantage in handling
liquefied petroleum:gas fuels, because they are
dangerous

The valve control assembly descr1bed imme-
diately hereinabove presents obvious safety fea-
tures-and advantages. However, the device is
made more safe and effective when there is pro-
vided therein a pressure relief valve having co-
operative relation with excess flow valve 6 and
fluid discharge branch 2.

The details of such relief valve are shown in
Fig. V, wherein 53 is a hollow branch of body |,
constructed  to communicate with channszl {8
through the provision of cross channel 53q,
which is fashioned at its outward end to form
valve seat 57.

Valve head 54 is movable within. the hollow
branch 53; and it is provided with perforations
85, of a very definite and caleulated total area,
as related to the total area of the ports if in
thimble 8 of the excess fiow check valve and the
area of the passageway around this thimble.
Ports §5 remain always open to the atmosphere
but they receive no fluid from the tank in which
this fitting is carried until the relief valve car-
ried in branch 53 is opened. They are calcu-
lated, designed and built to discharge a smaller
volume of -fluid than is required to cause excess
flow check valve 8 to close; and this is a matter
of iraportance, in that this relief valve may open
and discharge a volume of fluid of pre-deter-
mined quantity without causing the excess flow
valve to close.

Valve head 54 carries: within a recess on 1ts‘
inner face resilient valve disc 56; and this dise
remains seated on valve seat 87 to keep the relief
valve normally closed by the pressure and operg-~
tion of valve spring 58.. The relief valve is kept
in branch 53 by the use of retaining plug. 59
which is fashioned to form a housing -for one
end of the spring and which is provided with a
plurality of -outlets 80 to permit the escape to
the atrosphere of fluid passing through the
valve.

Not only will the relief valve pass a smaller
Volume of fluid than normally passes through
the excess flow check valve without causing the
closing of the latter, but this fact is further in-
sured by having cross channel 53¢ of smaller
diameter than:is:channel 16; and the latter is
of smaller diameter than the passageway 14 in
the bottom of the fitting:

The balanced and reciprocal relatlon between
thesevalves and apertures insures a normal pres-
sure, within .pre-determined limits, inside the
body of the fitting while it is normally-function-
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ing for the delivery of fluid fuel. However,
should the conduit leading away from branch 2
be broken or damaged sufficiently to allow the
undesirable discharge of an abnormal amount
of explosive fluid to the atmosphere, then the
single inlet from the tank to the fitting is auto-
matically and compietely closed, so that even
the relief valve is closed. No fluid then will pass
through the fitting body; and this body will re-
main closed against the tank by reason of a
constant pressure within the tank sufficient to
effect and maintain this closure. Then no leak
whatever is possible.

While the preferred form of this controlling
device is outlined in the. construction details
hereinabove given, there is an alternate form
shown in Fig. VI to reveal a modified construc-
tion in which the essential elements of the main
shut off valve are installed in a valve body 61,

presenting the appearance of a globe valve in ¢

which the inlet and outlet branches are oppo-
sitely disposed.. The modification in Fig, VI'will
employ no relief valve as a part of the function
of the device; nor does it have an excess flow
check valve. .

In Fig. VI the numerals §2 indicate the outlet
branch of body 61, communicating with outlet
chamber 63 in the base of the body. Inlet branch
64 communicates with inlet chamber §8, ar-
ranged in the upper part of the valve body to
provide a housing for the valve. The branch 66
is arranged to carry the valve bonnet, and asso-
ciated mechanism comprising the movable parts
of the valve assembly.

Each of the three branches of this body may
be threaded to receive connections. As shown at
67 such threads are made in the bonnet branch.
As shown at 1! threads are provided in the out-
let branch; and as shown at 72 threads are pro-
vided in the inlet branch. However, these vari-
ous threads may be dispensed with, and these
various branches may be provided with a flange
and bolts. Any suitable form of connection may
be employed.
~ Collars 638 and 6§ on branches 64 and 62, re-
spectively, may be provided with shoulders or
flat faces thereon te accommodate tools for mak-
ing up the joints. ‘

In the very top of the bonnet branch 66 there
is provided an annular recess o receive ring
gasket 10 which will seal the bonnet and pre-
vent it from leaking. When the bonnet 74 is
screwed down in place, it compresses this gasket.
© Valve stem 75 is carried by internal threads
16 arranged within the bonnet to co-act with
threads 95 on the lower end of the stem; and the
stem has a squared end 71 about which may be
fitted the handwheel 19 for rotafting the stem.
A threaded hole 80 may be provided within the
free end of the valve stem fo be used in affixing
any suitable rotating means o the stem; and the
set screw 8! and washer 82 will attach and hold
in place such means.

Packing gland nut 83, having an opening 84
therethrough to receive the valve stem, is pro-
vided with a beveled face 85 on its lower end
to effect a seat in the packing material 86 which
js carried within the bonnet. When this pack-
ing material is compressed tightly against the
valve stem, and held thereby the packing gland
nut, there can be no leaks through the bonnet
around the stem. i

External threads 87 on member 83 are ar-
ranged to connect with internal threads 88 in
the upper part of the bonnet; and external

10

15

25

30

58

60

85

70

76

8

threads 88 on the bonnet are arranged to engage
internal threads 6T within branch 66.

There is an annular: recess 90 formed within
the lower face of bonnet 74 and arranged to re-
ceive annular projection 91 provided on the upper
face of the movable valve head 92, to form auxil-
iary sealing means which operates to prevent
the escape of fluid around the valve stem when
the valve is fully opened. This efficient and auxil-
iary sealing means is of considerable imporfance
in constructing safe valve control apparatus in
that it prevents the very undesirable escape of
inflammable fluids.

Within the valve head there are provided in-
ternal threads 93 to engage the external threads
94 on the valve head nut 95.

The lower end of the valve stem has a rounded
head 97 which is fitted into a concave recess 98
in the valve head in such manner that the
rounded end may not be withdrawn through this
recess, and it is further so constructed and dis-
posed that the surface contacts between the mem-
bers 87 and 98 may be made very tight when the
valve is fully opened, thus to further prevent
leaks.

Valve plug 89 is housed and slidably retained
within the head; and it is provided with a con-
cave recess 180 on its upper face to receive the
lower end of member 97. Packing disc {81 is se-
curely carried in conical opening 92 provided
through the lower face of the plug. This disc
engages valve seat 103 which is arranged in the
partition wall 184, dividing chambers 63 and §5.
This partition has an opening 135 therethrougn,
around which the valve seat is disposed, When
the dise is firmly pressed against this seat, the
chambers are sealed off from one another, and
the valve is closed against the flow of any fluid
therethrough. ‘

Through the employment of construction de-
tailed immediately above, the valve dise can be
compressed tightly against the valve seat by ro-
tating the valve stem. The pressure of this stem,
when it is forced downward to its lowest posi-
tion, is transmitted directly to the valve plug,
which in turn keeps the disc under compression.

The valve head, nut, plug and disc form a
compact assembly carried by the valve stem in
engagement with member 97 in such manner
that the assembly cannot get loose from the valve
stem, yet it is freely responsive to the movement
therecof. When the assembly is moved down-
wardly into a position to close the valve, its at-
tachment to the valve stem is sufficiently loose
to allow the free and easy setting of the disc on
the valve seat. This disc cannot come to rest
upon the seat in an unleveled or strained posi-
tion. The entire undetsurface of the disc which
contaets the seat receives firm and equal pres-
sure from the valve stem, so that the valve is
closed with an effective’ and uniform engage-
ment all around the seat. This prevents a weak
contact or incomplete engagement at any one
point on the valve seat. - This valve closes firmly,
uniformly and in leakproof fashion.

The fitting herecinabove described provides a
very safe and dependable device for controlling
the flow of inflammable and explosive fluids,
such as the liquefied petroleum: gases.

Unusually effective sealing means have been
provided around the valve stem so as to pos-
itively prevent leakage. Such means include well
placed and effectively compressed packing ma-
terial around the stem and a well ground and
polished ball-and-socket joint between the valve
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stem and the valve head, which arrangement is
effective against leaks when the valve is opened
wide.

In addition there is'provided a stlll more im-
portant ‘auxiliary sealing arrangement disposed
about the valve stem through a construction
which employs an -annular recess and -an an-
nuiar projection oppositely disposed on the-con-
tact faces of the valve bonnet and the valve head.
This arrangement works to completely seal the
valve stem against any leaks therearound when
the main valve is opened to its fullest extent.
Such position is the normal position of this valve
most of the time when it is-used in the control
of the flow of such fuels as butane, and the like,
between a storage tank and the place where
fuel is utilized or conditioned.

Tt is just as important to have the main con-
trol valve tightly sealed against leakage when
the valve is open as when' the valve is closed. No
valve heretofore known has been so effective in
providing safety sealing measures.

Emphasis has been placed upon the sealing
against leaks around the valve stem, because this
stem must move, from time to time, through its
housing and casing. There is no danger of leak-
age around the valve bonnet, once it is firmiy
put in place, because of the provision of gasket
ring 10. It is to be remembered that this bonnet
is very rarely removed; and the gaskef is easﬂy
replaceable.

To prevent undue pressure of fluid seeklng
escape around the valve stem and around the
bonnet, and so that such pressure will never be-
come abnormally high, and with the purpose ot
further reducing ‘the possibility of leakage
(already rendered highly improbable because of
the sealing means arranged about the valve stem’
and the means provided to prevent leaks about
the bonnet) g small relief valve has been bullt
directly into the bhody -of the control fitting so
that it communicates with the main channel in
the fitting through which fluid is conducted from
the inlet base of the fitting, disposed within the
tank, and the outlet branch of the fitting, supply-
ing a conduit which-carries the fluid away.

This relief valve is made with & predetermined
capacity, considering hoth volume and pressure,
and such capacity has direct functional relation
with the normal flow of fluid through the fitting,
volume and pressure considered. This . relief
valve is related in operation to the excess flow
check valve, carried in the base of the fitting. The
check:- - valve allows only a: normal flow of:fluid
therethrough, without closing. 'During this nor~
mal flow the pressure may become high within

the fitting, yet not sufficiently. high to-cause the

closure of the check valve. Unless an excess flow
of fluid seeks passageway through the relief
valve, or because of a.major leak or breakage in’
the conduit leading from the delivery hranch of
the fitting, there will be no closure of the check
valve. This simply means that the relief valve
may .he caused to.operate and open and relieve
pressure while the check valve. remains open.
Thus, there will. never.be pressure maintained
within the fitting’ sutﬁment to catise any leakage
therefrom.
© This arrangement also affords cooperatlve Te-
lation between the delivery" branch (Whlle the
main.shut off valve. leading thereto is open) and
the pressure relief valve. and the excess: flow
check valve. Such relation has been described
in part above; but there is a further relation.
Should the conduit from the delivery branch
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10
leak badly, or ‘be broken off entirely, then thé
volume of out-rushing ‘fluid will become enough
to cause the instantaneous clostire of the check
valve; and this valve will continue closed until
the leak is repaired. Meanwhile no fluid is dis-
charged from the broKen line. “This is so-because
the pressure in the tank is always sufficient, and
the intake opening below the check valvée is
always large enough, to cause the closure of this
valve whenever there is a break in the condult
leading from the discharge branch of the fitting:
This means that at no time, under normal or
abnormal operating conditions, will there be suf-
ficient pressure within the fitting to cause it to
leak. Immediately after the closure of the check
valve, following an accidental breakage of the
delivery conduit, there will be only normal:at-
mospheric - pressure within the fitting. - There-
fore, under no conditions will this fitting leak.
Pressure is never really high within the fitfing.

The fitting is very simply placed and carried in

the fuel storage tank by having it firmly and se~
curely attached through the wall of the tank,
so that the base of the fitting is at all times
within the tank. When in this position, the dis-
charge branch of the fitting is about the tank,
and so is the relief valve. Also the valve honnet
and means for rotating the main valve stem are
handily disposed outside the tank, for manual
operation. The main shut off valve is either
kept entirely closed (when fuel is not heing de-
livered) or entirely open (when fuel is being de-
livered). The rotation of the valve stem’'is the
only manual operation that can be carried on
in connection with this fitting. The operations
of the check valve and of the pressure relief
valve are entirely automatic,
. Through structure carrying out the obJects
and purposes of this invention, as first herein-
above  disclosed and as appears through the
specification, a control fitting for the delivery of
liquefied petroleum gas is provided which -af=
fords maximum safety for the handling of such
fluid. Even persons untrained in the handling
of volatile and explosive fuel can safely initiate
the delivery of such fuel by simply turning a
handwheel, in one direction as far as 1t will go;
and during such delivery they may enjoy com-
plete. safety and freedom from danger. Like-
wise, the reverse of the operation will cut off the
flow in such way that the operator is completely
protected; and such safety is accomplished
through the use of g single fitting, capable of
only one manual operation (which may be re-
versed). Further operations of the fitting 'af-
fording additional safety are so entlrely auto-
matic as to cause no concern whatever

I claim:

1. In valve-apparatus, a hollow valve body
provided with four integrally constructed hollow
branches, each communicating ‘with a common
chamber within the body; a shutofl valve so op-

. erable within the chamber as to control ‘the flow

. 68

of fluid through said chamber and so arranged
that-its operating mechanism is carned by one
such branch; an outlet so provided in' ancther
such branch as to allow the discharge of fluid

. from the chamber when the valve.is open; a pas-:

70

75

age within another such branch arranged for the:
inlet- of fluid to the valve body, and said.passage
being provided with an enlargement:at its inlef
end; a check valve carried in said enlargement;
a pressure relief valve constructed within the re-
maining branch of the body; said check valve be-
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ing so arranged -and operable that upon ifs clo-
sure the flow of fluid will be prevented to every
other valve in the apparatus including the relief
valve; and a conduit leading from the last-
named branch to the passage and being so con-
structed that the area thereof is such as to allow
the escape of fluid in volume and rate of flow
substantially less than that required to close the
check valve, so that the relief valve may operate
to lessen pressure within the body without caus-
ing the closure of the check valve,

2. In valve apparatus, a hollow valve body
provided with four integrally constructed hollew
branches, esch communicating with a common
chamber within the body; a shutoff valve so op-
erable within the chamber as to control the flow
of fluid through said chamber and so arranged
that 'its operating mechanism is carried by one
such branch; an outlet so provided in another
such -branch as to allow the discharge of fiuid
from the chamber when the valve is open; a pas-
sage within another such branch arranged for
the inlet of fluid to the valve body, and said pas-
sage being provided with an enlargement at its
inlet end; a check valve carried in said enlarge-
ment, said valve having a movable thimble pro-
vided with apertures so constructed as to allow a
predetermined volume of fluid to normally pass
therethrough without moving the thimble to
closed position; a pressure relief valve construct-
ed within the remaining branch of the body and
being so arranged that fhe maximum volume
and rate of flow of fluid dischargeable therefrom
is less than the volume and rate of flow of fluid
normally passing through said check valve, so
that the relief valve may operate to lessen pres-
sure within the body without causing the closure
of the check valve; said check valve being so ar-
ranged and operable that upon its closure the
flow of fluid will be prevented to every other valve
in the apparatus, including the relief valve; and
a conduit leading from the passage to the last-
named branch:

~3. In valve apparatus, a hollow valve body
provided with four integrally constructed holiow
branches; each communicating with a common
chamber within the body; a shutofl valve so op-
erable within the chamber as to control the flow
of fluid through said chamber and so arranged
that its operating mechanism is carried by one
such branch; an outlet so provided in another
such ‘branch as to allow the discharge of fluid
from the chamber when the valve is open; a pas-
sage within another such branch arranged for
the inlet of fluid to the valve body, and said pas-
sage being provided with. an enlargement at its
inlet end;. a check valve of predetermined capac-
ity carried.in said enlargement, said valve being
provided with spring means fo regulate the pres-
sure-at which it will operate; a pressure relief
valve. constructed within the remaining branch
of the body; a conduit leading from the.passage
to the last-named branech; the relief valve being
so. constructed that pressure sufficient to open it
is substantially less than that required to -close
the check valve, so that. the relief valve may op-
erate to lessen pressure within the body without
causing. the closure of: the: check valve; and the
check-valve being so arranged and operable that
upon its closure the Aow of fluid will be prevent-
ed to every other valve in the apparatus, includ-
ing the relief valve, - :
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4, In valve apparatus, a hollow valve body
provided with four hollow branches and having a
chamber with which each of said branches com-
municates; a shutoff valve seat provided in said
chamber; valve operating mechanism carried by
one such branch, including g valve stem having
2 spherical terminal within the chamber, and in-
cluding g valve head provided with a concavity
s0 constructed as to seal against passage of fluid
around . the valve stem when the terminal is
drawn into the concavity in opening the valve,
and including a resilient valve disc of frustum
shape coacting with the said valve seat and so
arranged as. to receive the compressive force of
the valve stem when the latter is lowered to close
the valve; an outlef so arranged in one such
branch as to allow: the discharge of fluid from
the chamber when the aforesaid valve is open; a
passage within another such branch arranged for
the inlet of fluid to the body; a pressure relief
valve arranged within another such branch of the
body; a conduit leading from the passage to the
last-named branch and being so constructed as
to allow the discharge of fluid in volume and the
rate of flow substantially less than that which
may be accommodated by the said passage, so
that fluid may be discharged by the relief valve
without causing the cessation of flow through the
ghutoff valve; and a check valve so arranged in
the inlet branch as to close such branch against
the introduction of any fluid to the apparatus
whenever the discharge branch is broken.

5. In apparatus for the control of liquefied pe-
troleum gas, 2 hollow bodied fitting having an in-
take passage, 8 discharge passage, and a relief
passage, the latter being so arranged as to be in-
termediate the outer ends of the intake and dis-
‘charge passages and so constructed as to com-
municate with the intake passage through a con-
duit having @ cross-sectional area substantially
less than that of the intake passage, so that the
rate of flow through such conduit is substantially
less than the rate of flow through the intake pas-
sage; a rmanually operated shut-off valve so ar-
ranged with respect to the discharge passage as
to control the fiow of fluid therefrom; a check
valve so arranged with respect to the intake pas-
sage as -to normally allow the flow therethrough
of a predetermined volume of fluid without caus-
ing the closure of the valve, and the valve being
closable by the attempted flow therethrough of
fluid at a rate of flow exceeding the predeter-
mined normal therefor, and being so operable as
to prevent the introduction of fluid into the fit-
ting when the check valve is closed; and a relief
valve mounted in the relief passage and being so
operable as to relieve excess pressure from the
hollow bodied fitting without causing the closure
of the check valve or the cessation of flow
through the shut-off valve. .

: : JOHN R. HOLICER.
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