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This invention relates in general to valves and, more

particularly; to valves of the explosively actuated type.

It is, therefore, a primary object of the present in-
vention to provide a one-time operating normally open
valve which can be explosively actuated to permit clos-
ing thereof, ) C

It is another object of the present invention to provide
an explosively actuated valve of the type stated in which

the valve is positively locked and retained in.the closed

position once the valve has been closed.

: It isa further object of the present invention to provide
an explosively actuated valve of the type stated in which
valve leakage is effectively prevented when the valve is
closed.

It is another object of the present invention to provide
an explosively actuated valve of the type stated which
prevents leakage of, or contamination of, the fluid by
the gaseous products of combustion resulting from the
ignition of the explosive cartridge therein.

It is still another object of the present invention to
provide an explosively actuated valve of the type stated
having an explosive cartridge which is fully potted within
the valve closing member so that there is no volume or
head space between the cartridge and closing member,
thereby insuring rapid pressure build-up and reliable op-
eration when the cartridge is fired. .
. With the above and other objects in view, my invention
resides in the novel features of form, construction, ar-
rangement, and combination of parts presently described
and pointed out in the claims.

In the accompanying drawings (two sheets)—

FIG. 1 is a perspective view of an explosively actuated
valve constructed in accordance with and embodying the
present invention; .

FIG. 2 is a sectional view taken aleng line 2—2 of
FIG. 1; .

FIG. 3 is a sectional view similar to FIG. 2 and show-
ing the valve just after the cartridge has been ignited;

FIG. 4 is a fragmentary sectional view similar to FIGS.
2 and 3 and showing the valve in its closed position;

FIG. 5 is a fragmentary sectional view similar to FIG.
2 zlmd showing a modified form of an explosively actuated
valve;

FIG. 6 is a fragmentary sectional view similar to FIG.
5 and showing the valve of FIG. 5 just after the cartridge
has been fired;

FIG. 7 is a fragmentary sectional view similar to FIG.
5 and showing another modified form of an explosively
actuated valve; and

FIG. 8 is a fragmentary sectional view similar to FIG.
7 and showing the valve of FIG. 7 just after the cartridge
has been fired.

Referring now in more detail and by reference char-
acters to the drawings, which illustrate practical embodi-
ments of the present invention, A designates an explosively
actuated valve comprising an elongated rectilinear valve
body 1 provided with an axially extending bore 2 which
terminates at one end in a frusto-comical valve seat 3,
and coaxial with the bore 2 is a threaded outlet passage-
way -4 which opens at one end of the valve body 1.
Integrally formed on, and projecting outwardly from, one
surface of the valve body 1 is a boss 5 provided with an
inlet passageway 6, the upper end of which is provided
with threads 7, and the passageway 6 communicates with
the bore 2 adjacent the valve seat 3.
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The central bore 2 is also provided with a threaded
end 8 which terminates at its inner end in a conically
tapered clearance portion 9, the latter, in turn, merging
with a cylindrical wailed section 10. Mounted in the

- threaded end 8 is a valve closer or ram 11 integrally in-

cluding 2 nut 12 and a threaded extension 13 projecting
axially therefrom. Adjacent the nut 12, the valve body
1 is chamfered for receiving a lead sealing ring 14 which
forms a fluid-tight seal between the ram 1% and the valve -
body 1. The ram 11 also integrally includes a piston
member 15 which is disposed within the cylindrical walled
portion 10, and a thin walled zone of weakness 16 formed -
with a peripheral groove 17, the latter lying within the
tapered clearance portion 9. At its forward end, the :
ram 11 is provided with a diametrally reduced forwardly

‘extending rod 18 which terminates in an integrally formed. .
- closure head" 19 provided with a cylindrical “surface 20 -

which fits snugly, but slidably, against the cylindrical

walled section 19. The head 19 is, furthermore, formed =

with a frusto-conical surface 21 which is sized for fluid-_
tight metal-to-metal contact with the valve seat 3 when

- the head 19 is driven to the closed position, as will be
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presently more fully described.

Internally thereof, the ram 11 is provided with a car-
tridge chamber 22 for receiving an explosive cartridge
23 which is potted in place by a suitable sealing com-
pound 24. Soldered to the términals 25, 26, of the car-
tridge 23 are lead wires 27, 28, which are fully in-
sulated and encased in a plastic cover 29, Encircling
the wires 27, 28, and disposed against a shoulder ‘3¢ with-
in the cartridge chamber 22 is a washer 31 which also
covers the potting compound 24. Similarly disposed over
the wires 27, 28, adjacent the washer 31 .is'a clamping
sleeve 32 and- disposed around the plastic cover 29 in
spaced relation to the sleeve 32 is a secoiid clamping

“sleeve 33.. Also positioned over the plastic covér 29 be-

tween the sleeves 31, 33, is a rubber bushing 34, and.
threaded onto the extension 13 is a cable clamp 35. .
The potting compound 24 completely surrounds.the car-

tridge 23 and also fills up the cartridge chamber 22, there-
by eliminating any free volume or head space between the
cartridge 24 and valve closer 11. Moreover, the potting
compound 24 protects the soldersd connections between
the terminals 25, 26, and wires 27, 28, against deteriora-
tion due to moisture or other corrosive elemients. :

In use, suitable inlet and outlet conduits (not shown)
may be threaded into the passageways 6, 4, respectively,
so that fluid from any suitable source of supply may
flow into the passageway 6 and outwardly through the
passageway 4. When it is desired to close the valve A,
current is supplied to the cartridge 23 through the wires
27, 28, and, upon explosion of the cartridge 23, the zone
of weakness 16 will rupture at the groove 17 and form
flared skirts 36, 36’, which will expand in contact with
the walls of the tapered portion 9. The resulting pressure
created by explosion of the cartridge 23 will then drive
the piston member 15 and its associated head 19 across -
the passageway 6 and to the position shown in FIG. 4,
causing the conical surface 21 to strike against the valve
seat 3 and form a fluid-tight metal-to-metal seal there-
with. Furthermore, the skirts 36, 36’, éngage the walls
of the bore 2 and form fluid-tight metal-to-metal seals
against leakage of incoming fluid across the piston mem-
ber 15, and also prevents-gaseous products of combus- -
tion from the cartridge 23 from contaminating the fluid.
Fluid pressure exerted on the head 19 will serve to urge
the head 19 more tightly against the valve seat 3 and
thus prevent displacement thereof.

It is also possible to provide a modified form of an
explosively actuated valve Ay, as shown in FIGS. 5 and 6,
which is similar to the valve A previously described, ex-
cept that the tapered clearance portion 9 is omitted and
the central bore 2 is formed with a cylindrical walled
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section 37 which is of somewhat greater diameter than
the piston 15, so as to form a cylindrical clearance space
38 which completely surrounds the zone of weakness 16
and groove 17. The section 37 terminates at its forward
end in a mametrally reduced portion 32 which snugly,
but slidably, receives the head 19. Consequently, when
the cartridge 24 is fired in the manner previously de-

scribed, the ram 11 will rupture at the groove 17 and

form flared piston skirts 48, 4¢’, which form fluid-tight
glect}al -to-metal seals against the secuon 37, as shown in
1G. 6.

It is also possible to provide a further modified form of
explosively actuated valve Ag, as shown in FIGS. 7 and
8, which is similar to the valve A previcusly described,
except that the clearance space 41 is formed by adjacent
diverging and converging tapered portlons 42, 43, in the
bore 2. Preferably, the groove 17 is located in approxi-

mate longitudinal alionment with the intersection of the

tapered portions 42, 43, and, therefore, a slightly greater-

clearance space for | expans'on of the plston skirts 44, 44’

(FIG. 8), is formed than is formed in the valves A Ay,

previously described.

It should be understood that changes and modifications
in the form, construction, arrangement, and combination
of the several parts of the explosively actuated valve may

be made and substituted for those herein shown and de--

scribed without departing from the nature and principle
of my invention,

Having thus described my invention, what I claim and
desire to secure by Letters Patent is:

1. A normally open valve comprising a body having a
rearward portion and a forward portion and which is
provided with a bore having a cylindrical wall which

merges with a conically tapered clearance portion, said:

bore being provided with inlet and outlet passageways,
a valve seat formed in said bore intermediate the passage-
ways, a valve closer formed of malleable metal which
includes a piston member disposed within the bore, said
piston member being provided with a rearwardly extend-
ing skirt portion having an annular cylindrical wall and
being rigidly secured at its rearward end to the rear-

ward end of the bore, said skirt portion also being pro-.

vided with an internal chamber, the ‘annular cylindrical
wall of said skirt portion being sized for slidable but snug-
fitting engagement with the cylindrical wall of said bore,
said skirt portion having a peripheral groove defining a
thin-walled zone of weakness. lying within the tapered
clearance portion, said zone of weakness disposed for-
wardly in the bore with respect to the secured end of the
skirt portion, said valve closer integrally including a for-
ward portion projecting axially from the piston member
and having a head normally spaced from said valve seat
and being of such shape as to fit tightly within said valve
seat, and pyrotechnical means adapted upon detonation
for rupturing said valve closer at said zone of weakness
and thereby form a severed portion which includes the
piston member and that part of the skirt portion which is
located forwardly of said zone of weakness, said pyro-
technical means being adapted to expand said skirt por-
. tion into gas-tight wiping engagement with the cylindrical
wall of said bore and for driving the severed portion of
the valve closer along said bore to force said head into
fluid-tight closurewise contact with the valve seat.

2. A normally open valve comprising a body having a
rearward portion and a forward portion and which is
provided with a bore having a cylindrical wall which
‘merges with a comnically tapered clearance portion, said
bore being provided with inlet and cutlet passageways, a
valve seat formed in said bore intermediate the passage-
ways, a valve closer formed of malleable metal which in-
cludes a piston member disposed within the ‘bore, said
piston member being provided with a rearwardly extend-
ing skirt portion having an annular cylindrical wall and
being rigidly secured at its rearward end to the rearward
end of the bore, said skirt portion also being provided
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with an internal chamber, the annular cylindrical wall of
said skirt portion being sized for slidable but snug-fitting
engagement with the cylindrical wall of said bore, said
skirt portion having a peripheral groove defining a thin-
walled zone of weakness lying within the tapered clear-
ance portion, said zone of weakness disposed forwardly
within the bore with-respect to the secured end of the
skirt portion, said valve closer integrally including a for-
ward portion projecting axially from the piston member
and having a head normally spaced from said valve seat
and being of such shape as to fit tightly within said valve
seat, said skirt portion being internally provided with an
explodable charge lying in the region of said zone of
weakness, said explodable charge upon detonation being
operable to rupture said valve closer at the zone of weak-
ness, and thereby form a severed portion which includes
the. piston member and that part of the skirt portion
which is located forwardly of said zone of weakness, said

". explodable charge being adapted to expand said skirt por-
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tion into gas-tight wiping engagement with the cylindrical
wall of said bore and to drive the severed portion of the:
valve closer along said bore to force said head into fluid-
tight closurewise contact-with said valve seat.

3. A normally open valve comprising a body having
a rearward portion and a forward portion and which is
provided with a bore having a cylindrical wall which
merges with -a conically tapered clearance portion, said
bore being provided with inlet and outlet passageways,
a valve seat formed in said bore intermediate the passage-
ways, a valve closer formed of malleable metal which
includes a piston member disposed within the bore, said
piston member being provided with a rearwardly extend-
ing skirt portion having an annular cylindrical wall and
being rigidly secured at its rearward end to the rearward
end of the bore, said skirt portion also being provided
with an internal chamber, the annular cylindrical wall of
said skirt portion being sized for slidable but snug-fitting
engagement with the cylindrical wall of said bore, said -
skirt portion having a peripheral groove defining a thin-
walled zone of weakness lying within the tapered clear-
ance portion, said zone of weakness disposed forwardly
within the bore with respect to the secured end of the
skirt portion, said valve closer integrally including a for- .
ward portion projecting axially from the piston member
and having a head normally spaced from said valve seat
and being of such shape as to fit tightly within said valve
seat, an explodable charge positioned in said chamber,
and potting composition completely surrounding said
charge and filling said chamber, said explodable charge
being operable upon detonation to rupture said valve
closer at the zone of weakness and thereby form a severed
portion which includes the piston member and that part
of the skirt portion which is located forwardly of said
zone of weakness, said explodable charge being adapted
to expand said skirt portion into gas-tight wiping engage-
ment with the ‘cylindrical wall of said bore and to drive
the severed portion of the valve closer along said bore

* to force said head into fluid-tight closurewise contact with
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said valve seat.

4. In a fluid flow controlling valve having a central
bore forming a normal fluid flow path, said central bore
having a rearward and a forward portion, inlet and out-
let passageways communicating with said bore, a valve
seat formed in said bore between said passageways, said
bore having a cylindrical wall, said bore being provided
with an enlarged tapered clearance portion that merges
with said cylindrical wall and being remote from said valve
seat, a valve closer formed of malleable metal which in-
cludes a piston member disposed within the bore, said pis-
ton member being provided with a rearwardly extending
skirt portion having an annular cylindrical wall and be-
ing rigidly secured at its rearward end to the rearward
end of the bore, said skirt portion also being provided
with an internal chamber, the annular cylindrical wall of
said skirt portion being sized for slidable but snug-fitting
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engagement within the cylindrical wall of said bore, said
skirt portion having a peripheral groove defining a thin-
walled zone of weakness lying within the tapered clear-
ance portion, said zone of weakness disposed forwardly
within the bore with respect to the secured end of the
skirt portion, said valve closer integrally including a for-
ward head-like portion projecting axially from an integral
rod-like shaft and having a head normally spaced from
said valve seat and being of such shape as to fit tightly
within said valve seat, and means for rupturing said valve
closer at said zone of weakness and thereby form a
severed portion which includes the piston member and
" that part of the skirt portion which is located forwardly
of said zone of weakness, said last-named means being
adapted to flare said skirt portion outwardly to expand
and form gas-tight wiping engagement with the cylindrical
wall of said bore, said means also being operable to drive
said severed portion along the bore toward said valve seat
to force the head into fluid-tight contact with the valve
seat,

5. In a fluild flow controlling valve having a central
bore forming a normal fluid flow path, said central bore
having a rearward and a forward portion, inlet and out-
let passageways communicating with said bore, a valve
seat formed in said bore between said passageways, said
bore having a cylindrical wall, said bore being provided
with an enlarged tapered clearance portion that merges
with said cylindrical wall and being remote from said
valve seat, a valve closer formed of malleable metal which
includes a piston member disposed within the bore,
-said piston member being provided with a rearwardly
extending skirt portion having an annular cylindrical
wall and being rigidly secured at its rearward end
to the rearward end of the bore, said skirt portion also
being provided with an internal chamber, the annular
cylindrical wall of said skirt portion being sized for slid-
able but snug-fitting engagement with the cylindrical wall
of said bore, said skirt portion having a peripheral groove
defining a thin-walled zone of weakness lying within
the tapered clearance portion, said zone of weakness dis-
posed forwardly within the bore with respect to the
secured end of the skirt portion, said valve closer integral-
Iy including a forward head-like portion projecting axial-
ly from an integral rod-like shaft and having a head nor-
mally spaced from said valve seat and being of such shape
as to fit tightly within said valve seat, and an explodable
charge positioned within said chamber in the region of
the zone of weakness for rupturing said valve closer at
said zone of weakness and thereby form a severed portion
which includes the piston member and that part of the
skirt portion which is located forwardly of said zone of
weakness, said explodable charge being adapted to flare
said skirt portion outwardly to expand and form gas-tight
wiping engagement with the cylindrical wall of said bore,
said explodable charge also being operable to drive said
severed portion along the bore toward said valve seat to
force the head into fluid-tight contact with the valve seat.

6. In a fluid flow controlling valve having a central
bore forming a central fiuid flow path, said central bore
having a rearward and a forward portion, inlet and outlet
passageways communicating with said bore, a valve seat
formed in said bore between said passageways, said bore
having a cylindrical wall, said bore being provided with
an enlarged tapered clearance portion that merges with
said cylindrical wall and being remote from said valve
seat and converging toward said valve seat, a valve closer
formed of malleable metal which includes a piston mem-
ber disposed within the bore, said piston member being
provided with a rearwardly extending skirt portion hav-
ing an annular cylindrical wall and being rigidly secured
at its rearward end to the rearward end of the bore, said
skirt portion also being provided with an internal cham-
ber, the annular cylindrical wall of said skirt portion being
sized for slidable but snug-fitting engagement with the
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cylindrical wall of said bore, said skirt portion having a
peripheral groove defining a thin-walled zone of weak-
ness lying within the tapered clearance portion, said zone
of weakness disposed forwardly within the bore with re-
spect to the secured end of the skirt portion, said valve
closer integrally including a forward portion projecting
axially from the piston member and having a head nor-
mally spaced from said valve seat, said head being in-
tegrally connected to said valve closer by a small rod-
like member and being of such shape as to fit tightly
within said valve seat, and pyrotechnical means adapted
upon detonation for rupturing said valve closer at said
zone of weakness and thereby form a severed portion
which ‘includes the piston member and that part of the
skirt portion which is located ‘forwardly of said zone of .
weakness, said pyrotechnical means being adapted to flare

- said skirt portion on the severed portion of the valve
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closer outwardly to form gas-tight wiping engagement
with the cylindrical wall of said bore, said pyrotechnical
means also being operable to drive said severed portion
along the bore toward said valve seat to force the head
into fluid-tight contact with the valve seat.

7. In a fluid flow controlling valve having a ceniral
bore forming a central fluid flow path, said central bore
having a rearward and a forward portion, inlet and out-
let passageways communicating with said bore, a valve

.seat formed in said bore between said passageways, said

bore having a cylindrical wall, said bore being provided
with an enlarged clearance portion formed by adjacent
oppositely  tapered sections which are remote from said
valve seat, said clearance portion merging with the cylin-
drical wall of said bore, a valve closer formed of malle-
able metal which includes a piston member disposed with-
in the cylindrical wall, said piston member being pro-
vided with a rearwardly extending skirt portion having an
annular cylindrical wall and being rigidly secured at its
rearward end to the rearward end of the bore, said skirt
portion also being provided with an internal chamber, the
annular cylindrical wall of said skirt portion being sized
for slidable but snug-fitting engagement with the cylin-
drical wall of said bore, said skirt portion having a periph-
eral groove defining a thin-walled zone of weakness lying
within the tapered clearance portion, said zone of weak-
ness disposed forwardly within the bore with respect to
the secured end of the skirt portion, said valve closer
integrally including a forward portion projecting axially
from the piston member and having a head normally
spaced from said valve seat, said head being integrally
connected to said valve closer by a small rod-like mem-
ber and being of such shape as to fit tightly within said
valve seat, and pyrotechnical means adapted upon deto-
nation for rupturing said valve closer at said zone of
weakness and thereby form a severed portion which in-
cludes the piston member and that part of the skirt por-
tion which is located forwardly of said zone of weakness,

‘said" pyrotechnical means being .adapted to flare said

. skirt. portion on the severed portion of the valve closer
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outwardly to form gas-tight wiping engagement with the
cylindrical wall of said bore, said pyrotechnical means
also being operable to drive said severed portion along
the bore toward said valve seat to force the head into
fluid-tight contact with the valve seat.
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