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57 ABSTRACT 
A spring tension retained, gas pressure actuated annular 
piston is mounted on a centered gas tube disposed 
within an outer gas tube connected to a gas flow tube. 
The annular piston which is positioned around the cen 
tered gas tube and within the outer gas tube is con 
nected to a retractable tension spring positioned on the 
outer surface of the center tube. in the absence of gas 
pressure, the force of the tension spring retracts the 
annular piston away from the mating surface of the 
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structure to which it is mated or to be mated, but subse 
quently, after gas pressure is applied to the annular 
piston the force of tension spring is overcome, and mat 
ing of surfaces of piston-seal and the structure to be 
mated takes place to achieve a firin seal without damag 
ing the interface seal disposed between piston and mat 
ing surface. The self-sealing seal is employed to connect 
two sections of a gas supply tube during missile assem 
bly procedure. If disassembly of missile sections or 
other structure is required, gas pressure is removed and 
the tension spring retracts the piston-seal from the mat 
ing surface. The surface area of the annular piston is 
sized to achieve a force for sealing proportional to the 
gas pressure. 

3 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more specific information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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FIG. 
PRIOR ART 
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FIG. 2 
PRIOR ART 
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SELF SEALING SEAL 

DEDICATORY CLAUSE 

The Invention described herein was made in the 
course of or under a contract or subcontract thereunder 
with the Government; therefore, the invention de 
scribed herein may be manufactured, used and licensed 
by or for the government for governmental purposes 
without the payment to me of any royalties thereon. 

BACKGROUND OF THE INVENTION 

Assembling missile stages after manufacture requires 
that packaging of components must be considered in the 
completed and mated sections of the missile. For exam 
ple, the HEDI missile (terminal stage) uses a breechlock 
joint to assemble the aft missile section to the forward 
missile section. The breechlock requires two missile 
sections to be rotated approximately 25 degrees in angle 
to mate the sections. A high pressure gas supply line or 
tube goes across the missile joint from the aft end to the 
forward end of the missile. Because of the breechlock 
joint rotation, the gas tube had to be located on the 
missile centerline, resulting in other component packag 
ing restrictions, a difficult assembly process and extra 
weight to support the tube. 
Advantageous would be a design structure which 

employs a self-sealing seal to enable relocation of the 
gas line away from the centerline of the missile. 
A primary objective of this invention is to provide a 

self-sealing seal for the gas line or tube positioned at the 
outer structure of missile sections which require mating 
and sealing of the gas line which goes across the missile 
joint from the aft end to the forward end of the missile. 

SUMMARY OF THE INVENTION 

The self-sealing gas pressure seal as disclosed herein 
below allows the gas line or tube normally installed 
down the centerline of the missile to be moved to the 
outer wall or structure of the missile thereby eliminat 
ing missile component packaging constraints and simpli 
fying the assembly of the missile sections. 
The self-sealing gas pressure seal employs an annular 

piston positioned around a centered gas tube. The annu 
lar piston is retracted away from the mating surface by 
a tension spring, but subsequently, after gas pressure is 
applied to the piston to overcome tension of spring, a 
piston-seal with the mating surface is allowed to take 
place. Thus, at the time of mating the aft end and the 
forward end of the missile and the gas line or tube lo 
cated in each end thereof, and subsequently, when gas 
pressure is applied, the gas pressure acting on the piston 
surface overcomes the spring force causing movement 
of the piston toward the nating surface and results in 
establishing a piston-seal relationship with the mating 
surface without damaging the interface seal. Also, if 
disassembly is required, gas pressure is removed and the 
tension spring retracts the piston-seal from the mating 
surface. The surface area of the piston is sized to 
achieve a force for sealing proportional to the gas pres 
sure. The gas pressure line and mating surfaces can be 
sized to allow for manufacturing tolerance. 
BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 depicts an aft missile section with a centerline 

gas supply tube aligned for mating with a forward mis 
sile section gas supply tube continuation in accordance 
with prior art procedure and structure. 
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FIG. 2 depicts an enlarged diagrammatic sketch de 

picting details of gas tube interface of FIG. 1 employing 
O-ring seal for the joined aft gas tube and forward gas 
tube also in accordance with prior procedure and struc 
ture. 

FIG.3 depicts the self-sealing gas pressure seal of the 
invention prior to gas pressure being applied to piston/- 
seal. 

FIG. 4 depicts a view along line 4-4 of FIG. 3 for a 
self-sealing gas pressure seal wherein tension spring and 
O-rings are not shown for better clarity. 
FIG. 5 depicts the self-sealing gas pressure seal after 

the gas pressure acting on the piston surface overcomes 
the spring force causing the piston/seal to firmly mate 
against the nating surface. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The self-sealing gas pressure seal of the invention 
employs an annular piston around the center gas tube 
which is retracted away from the mating surface by 
tension spring allowing mating to occur after gas pres 
sure is applied to piston without damaging the interface 
seal. 

In further reference to the Figures of the Drawing, 
FIG. 1 depicts a missile/gas tube interface 10 for a prior 
art procedure. The aft missile section 11 is separated 
from the forward missile section 12 by breechlock joint 
(not shown) at missile mating plane 13. The procedure 
and structures require missile rotation of about 25 de 
grees to mate the sections of missile thereby resulting in 
requirement for gas tube location on missile centerline. 
Shown is a gas supply 14 for aft section gas supply tube 
15 and forward section gas supply tube 16. 
FIG. 2 depicts a portion of prior art procedure for 

mating missile sections as depicted in FIG. 1 but en 
larged to show the detail of the gas tube interface 
wherein aft gas tube 15 is joined to forward gas tube 16 
employing an O-ring seal 17. 
FIG. 3 depicts the self-sealing gas pressure seal 30 

wherein an annular piston 31 is installed around a center 
tube 32 and within an outer tube 33. Center tube sup 
ports 34 (at four places typically) are employed at an 
opposite end of center tube to annular piston 31. Mating 
missile section 51 is shown to illustrate the piston 31 
having O-ring 36 positioned between the piston and the 
center tube 32 and having O-ring 40 positioned between 
piston and outer tube 33. Tension spring 37 is shown 
positioned on the outer surface of the center tube (be 
tween the center tube and outer tube) which illustrates 
piston 31 in FIG. 3 in a retracted position (in absence of 
gas pressure) from mating surface 51 due to spring ten 
sion of tension spring 37. O-ring 38 positioned in end of 
piston 31 provides seal with mating surface 51 when 
piston is pressurized by gas flow 39 from a gas flow tube 
35 from gas supply (not shown). 

FIG. 4 is a sectional view taken along line 4-4 of 
FIG. 3 (with like numerals for like elements) to illus 
trate location of center tube supports 34 with tension 
spring and O-rings not shown for further clarity of 
illustrated parts. 

FIG. 5 depicts the self-sealing gas pressure seal 30 in 
an installed condition with associated parts as illustrated 
in FIGS. 3 and 4 and using like numerals for like ele 
ments in these Figures. The installed condition refers to 
condition when gas pressure is applied, and the gas 
pressure acting on the piston surface overcomes the 
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spring tension force causing the piston-seal to firmly 
mate against the mating surface. 

If disassembly is required, gas pressure is removed 
and the tension spring retracts the piston-seal from the 
nating surface. 
The surface area of the annular piston is sized to 

achieve a force for sealing proportional to the gas pres 
sure. The gas pressure line and mating surfaces can be 
sized to allow for manufacturing tolerance. 
The self-sealing gas pressure seal can be used in the 

HEDI terminal stage for the high pressure gas line and 
the air conditioning duct. The device can be used for 
any gas pressure line required to extend past a rotatable 
joint. 

I claim: 
1. A self-sealing gas pressure seal for achieving a 

piston-seal relationship with a mating surface of a joined 
structure, said self-sealing gas pressure seal comprising: 

(i) a gas flow tube for supplying gas pressure to an 
outer tube adapted for receiving a supported center 
tube having an annular piston mounted thereon in a 
sealed relationship with said outer tube, said annu 
lar piston being retracted away from a nating sur 
face by a connected tension spring in the absence of 
gas pressure acting upon said annular piston and 
said annular piston after being subjected to suffi 
cient gas pressure to overcome the force of said 
connected tension spring moves toward a nating 
surface of a joined structure to achieve a piston-seal 
with said mating surface without damaging an 
interface seal; 

(ii) an outer tube connected to said gas flow tube, said 
outer tube having an opposite end that is an open 
end; 

(iii) a center tube centered within said outer tube and 
having one end aligned with said open end of said 
outer tube; 

(iv) a plurality of center tube support members 
equally spaced at one end of said center tube, said 
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4. 
outer tube to provide support for the end of said 
center tube opposite of said open end of said outer 
tube; 

(v) a tension spring positioned on the outer surface of 
said center tube, said tension spring adapted for 
connecting to said annular piston to provide a force 
to retract said annular piston in the absence of gas 
pressure away from said mating surface of a struc 
ture to be joined; 

(vi) an annular piston mounted on said center tube at 
said open end of said outer tube and positioned in 
contact with the inner surface of said outer tube, 
said annular piston adapted for connecting and 
connected to said tension spring which retracts said 
piston during absence of gas pressure on said pis 
ton; 

(vii) sealing means disposed between said annular 
piston and the inner surface of said outer tube and 
between said annular piston and the outer surface 
of said center tube to retain a gas pressure relation 
ship within said outer gas tube to permit movement 
of said annular piston toward said mating surface of 
a structure to be joined when subjected to gas 
pressure and said annular piston being retractable 
by said connected tension spring during absence of 
gas pressure acting upon said annular piston; and, 

(viii) an interface seal positioned on the outer surface 
end of said annular piston of said self-sealing seal 
for achieving a piston-seal relationship with a mat 
ing surface of a joined structure. 

2. The self-sealing gas pressure seal for achieving a 
piston-seal relationship with a mating surface of a joined 
structure as defined in claim 1 wherein said sealing 
means are O-rings. 

3. The self-sealing gas pressure seal for achieving a 
piston-seal relationship with a mating surface of a joined 
structure as defined in claim 1 wherein said annular 
piston surface area is sized to achieve a force for sealing 
which is proportional to the gas pressure supplied 
through said gas flow tube. 


