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This :invention relates to. safety valves.in.gen-
seral ;and in_particular to:safety valves for use
-with..closed vessels isuch-as. railway tank.cars.

A .very large number;of closed pressure -vessels
Now :in.use :are :mot .equipped ‘with -any type.of
_protection:against load. pressure, that is, against
.pressures ;below :atmospheric or what may -be
,commonly .fermed..vacuum. With .closed pres-
sure vessels, particularly of the railway car type,
the vessel.may.be emptied by use of pumps.or the
_vessel . may:be-located at 'some point high in rela-
tion tothe discharge:point. Under.such condi-
Hions - sub-atmospheric -pressures may be estab-
Jished-within :the-vessel :or .tank with.the result
:that the.wessel ;or tank may -completely or par-
tially.collapse. -~Complete or partial cellapse may
.also .occur .where .the tank .or vessel has been
semptied .during the ‘heat .of -the .day.and then
closed. .Upon.condensation.of the vapors within
the tank sub-atmospheric pressures will:be estab-
lished causing failure .of the .tank. -Owners .of
-railway. tanks:and pressure vessels realize the dan-
iger .of :establishing -sub-atmospheric pressures
swithin a.tank, .particularly :where -such tank:is
designed . for ‘low pressure -storage .of .material,
but to apply.a . vacuum.relief valve to such tanks
which.do:not.have any relief would have necessi-~
tated the shopping of the tank or vessel and mak-
ing more or less.major changes thereon. Itisan
object, .therefore, of .the  present .invention .to
provide a.safety or.vacuum. relief valve which may
be .applied.to existing pressure safety valves with-
out requiring -any.extensive modification of the
valve structure.

A further object.of the invention is:fhe provision
.of a dual safety valve capable of protecting. a
.closed vessel.against both high and low .internal
pressures.

_A still further .object of the invention. is. the
_provision of a dual safety valve capable of passing
aatter in .either.direction -dependent upon the
differential ;pressures :on :opposite .sides . of =the
wvalve.

“These mnd other-objects of :the :invention -will
‘be-apparent-to-persons skilled in:the.art from:a
wtudy -of sthe following -description :and saccom-
panying ‘drawings, sin-which

CFig. 1 -is za:-sectional wiew ‘taken substantiglly
‘through the -center-of ‘the“impreved -valve;

“Fig.:2 isra-plan view-of ‘the-valve;

Fig. 3 is-a sectiondl-view-taken-substantially -on
line-3-—3:0f Fig. 2;

“Pig. 4 -is g, ~sectional -view -taken -substantiglty
“on line 4-<4 of ‘Fig."1,.and
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Fig. 5:isa.sectional:view similar to Fig.-3 but
showing a slight modifieation.
Referring: now:to:the drawings in detail, it-will

-beseenthat-the valve-is:constructed with:a hody

‘portion .2 threaded -as at-#4 for connection with
the closed:pressure:vesselorstank. Thevalvebody
is-generally. circularin form-and provided with-a
‘bore terminating so:as:to:form-a:shoulder 6. This
-shoulder -6 .forms-a-seat-for one end of a spring
8, the other.end of which bears -against g .seat
member  (not shown) held in place by:a bolt or
rod -10. In the present instance the bolt .or rod
10 has its upper end:threaded as-at 12 in-order
that it may be fastened.to the internally threaded
Movement .of
the .valve in the . body is controlled, of course, by
the spring and.guided by .wings 18, all as clearly
shown. in Fig..1. The valve body is formed with
.an inclined.seat 20 terminating in g lip:22 adapted
to.engage a.gasket 24, The gasket 24 is clamped
4n . place .hetween the valve member 16 and-a
valve .cap.member 26. The clamping action.is
.obtained:through-a plurality .of stud bolts. 28 ex~
tending .through the valve.cap 26 and threaded
Jinto the valve.member .16, all as clearly shown
particulatly in Fig..3. Thus the retainer cap 26
can be removed to.permit replacement or renewal
of ‘the .gasket without. disturbing the valve set-
ting or -metallic seating .contact. The valve
structure as just described would of itself be
.capable of controlling internal pressure.in excess
of thatforwhich the spring 8 had been chosen.
In-order.that the valve may permit passage of
‘matter_into the tank.or vessel when low internal

.35 pressures.exist, passages.30 may be drilled through

boss “I4.6f ‘the valve member and into a bore 32
formed in the central portion of the valve member.
"The upper end of ‘this bore 32 is threaded as at
34 to receive a low pressure or vacuum relief valve
assembly B. 'This low pressure or vacuum relief
assembly. is Tormed by a. cylindrical bedy portion
“36 “having -portions.of 'its outer surface threaded
‘to engage threads 34 previously referred to. "The

~gylindricdl “body portion 36 is provided with an
A4b

jinternal “bore 38 “threaded -at its outer end fo
receive g hollowplug'40, The plug is Tormed with
-a; projecting boss 42 having radial holes 44 formed
‘therein and-an-axially extending lug 46 adapted
‘toform -a-retainer+for spring 48. ‘The opposite
end -of thespring 48 -engages within a cup-shaped
~valve-member-508 whichis provided with a beveled
“face 52-adapted to-engage with a correspondingly
“beveled seat54 formed-in the body 36 adjacent
the perimeter:of a port 56. “The cylindrical body

~portion “88,as ‘clearly -shown in-the figures, ex-
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tends through a hole 58 formed in the central
portion of the valve cap member 26 and is pro-
tected by a dust cap 60 held in place by at least
some of the bolts 28, as clearly shown in Figs. 1
to 3 inclusive. Thus it will be seen that the cap
member or retainer 26 can be removed to permit
replacement of the gasket 24 without in any way
disturbing either the main or the auxiliary valves.
The valve member 58 of the low pressure or
vacuum relief valve is provided with a plurality
of wings 62, as clearly shown in Figs. 1 and 4,
for the purpose of guiding the valve member to
its seat in the body 36.

—

In some cases it is required that the safety

valve be lifted periodically to determine whether,

or not the valve is operating and to test the
point at which the valve will open. In such
cases the dust cap may be formed as a cast-
ing or forging 70 (Pig. 5) held in place as is
the cap 69 but provided with an upstanding eye
12 having a hole 14 therein for reception of a
lift bar or other lift means. )
‘From the preceding description of the com-~
‘plete valve it will be seen that the valve mem-
ber (6 cooperates with the body 2 to comtrol
pressures within the tank or vessel and still per-
mit passage of matter out of the tank over seat
20 and past gasket 24 whenever the internal
pressure of the tank or vessel exceeds that for
which the spring 8 is set. The valve 58 is, of
course, likewise subjected to the internal pres-
sure of the tank but can not permit passage of
matter out of the tank since the valve will be
Torced more tightly onto its seat. When, how-

ever, the pressure within the tank or vessel 3:

drops below atmospheric pressure or below the
pressure existing ouiside of body 2, the valve
member 580 may move against the compression
of spring 48 and permit matter to flow from the

exterior of the tank into the interior thereof. -

The fiow of matter into the tank or vessel will
be through port 58, past valve member 58,
through radial holes 44 and through the hollow
plug 40 and into the vessel interior through holes
38 bored in the valve member {6.
it will be seen that valve 156 controls and permits
flow of matter out of the tank or vessel, while
valve 38 controls and permits fiow of matter into

In this way 4
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the tank, thereby protecting the tank against .

abnormal pressures in either direction. It will
also be seen that the vacuum or low pressure
relief valve B can be assembled as a complete
unit and threaded into the valve member i6. In
this way existing safety valves protecting a tank
or vessel against excess internal pressure may be
quickly and cheaply modified to protect the tank
against low internal pressures by merely boring
the hole §8 through retainer 2§ and also boring
holes 30 and 32 and threading the hole 32 as at
34 for reception of the valve assembly B. With
certain types of vacuum relief valves the cap 28
is not used and in these cases it will only be
necessary to bore the valve body as.at 32 and
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thread as at 84 and connéct the bore to the in-

terior of the surface of the valve member by
holes such as 80. With other.types of valves,
such as those shown in Willoughby Patents
1,665,391 and 1,665,394, it will only be necessary
to remove the lifting element from the valve and
screw in the valve assembly B subsequent to a
connection of the interior surface of the valve
to the cavity into which the assembly is to be
screwed. It will thus be seen that a dual safety
Vvalve has been provided and that this dual safety
valve includes a sub-assembly B which may be
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readily applied to existing valve structures to
modify such existing valves so that they may
protect the tank or vessel against low internal
pressures.

While the construction has been described
more or less in detail, it will be obvious to per-
sons skilled in the art that various modifications
and rearrangements of parts other than those
shown and described may be made and all such
modifications and rearrangements of parts are
contemplated as will fall within the scope of the
appended claims defining my invention.

What is claimed is:

1. A dual safety valve for closed pressure
vessels comprising, a main valve body formed
with a valve seat, a main valve member mov-
ably mounted in said main valve body and formed
with a metallic valve face, a gasket carried by
said main valve member adjacent the metallic
valve face, a retainer cap removably fastened
on said main valve member and retaining said
gasket in place, said valve seat and face and
gasket cooperating to control the flow of matier
therethrough in one direction, a main valve
spring normally holding said main valve mem-
ker on the valve seat, and a complete self con-
tained auxiliary valve assembly secured to the
main vaive member and movable therewith, said
self contained auxiliary valve assembly including,
& valve body secured in a passage through said
main valve member independently of said re-
tainer cap and formed with a valve seat, a hol-
low valve member movable in said last mentioned
valve body, a hollow plug secured to said valve
body and formed with a spring seat, and a spring
mounted on said spring seat and projecting into
said hollow valve member and normally holding
said hollow valve member on its seat to control
the flow of matter in the other direction.

2. A dual safety valve for closed pressure
vessels comprising, a main valve body formed
with a valve seat, a main valve member movably
mounted in said main valve body and formed
with a metallic valve face, a gasket carried by
said main valve member adjacent the metallic
valve face, a retainer cap removably fastened
on said main valve member and retaining said
gasket in place, said valve seat cooperating
with said valve face and gasket to control the
flow of matter through the main body in one
direction, a valve stem connected to said main
valve member inwardly of the main valve body,
a main valve spring surrounding sazid stem and
acting thereon to normally hold said main valve
member on the valve seat, said main valve mem-
ber having a eavity formed therein extending
below the plane of said retainer cap and located
substantially in alighment with said stem; a
complete self contained vacuum relief valve as-
sembly unit secured in said cavity and extend-
ing upwardly through and free of connection to
sald retainer cap, said self contained vacuum
relief valve assembly including a vaive body
formed with a valve seat, a valve member mov-
able in sald valve body, a plug secured to said
last mentioned valve body and formed with a
spring seat, a spring mounted on said spring
seat and normally holding said' valve member
on its seat to control the flow of matter, and
passages extending radially upward through
said main valve member to intersect and form
with said cavity a passage through the main
valve member, said vacuum relief ‘valve assembly
opening in a direction opposite to that of the
main valve member.
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3. A dual safety valve for closed pressure
vessels comprising, a main valve body formed
with a valve seat, a main valve member movably
mounted in said main valve body and controlling
flow of matter thersthrough in one direction, a
gasket carried by said main valve member for
cooperation with said seat, a gasket retainer cap
secured to said main valve member, a main valve
spring normally holding said main valve mem-
ber on the valve seat, a complete self contained
auxiliary valve assembly secured in a passage
through the main valve member aud movable
therewith, said self contained auxiliary valve
assembly being located on the opposite side of
said main valve member from the main valve
spring and projecting upwardly through said
gasket retainer cap and operating wholly inde-
pendent of the main valve member to control
the fiow of matter in the other direction, and
a protecting cap overlying said auxiliary valve
assembly to thereby prevent injury of said
auxiliary assembly, and a common means secur-
ing said protecting cap and retainer cap to said
main valve member and partially housing said

self contained auxiliary valve assembly, said 2
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protecting cap being formed with a lifting eye

whereby said main valve member may be lifted

from its seat on the main body rmember.
CLYDE H. FOLMSBEE.
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