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This invention: relates: to joints, or connectors. 
and especially...to, connector; rings for joining: 
structures: containing-fluid, such as jair, unders 
preSSure. 
In the...construction of an inflatable suit for 5. - - - - - . . . as shown, in Figs, 1-and-2, airing structure--O- persons who fly at high and low altitudes, it is, 

desirable to provide for-the-use-of-the-suit with 
and, without a headpiece-or-helmet, attached to 
the body portion. It is desirable that, flight. oper 

Fig.6isia yiewinian enlarged-scale taken alongs 
the line-6-6 of Fig. 24 and, 

Fig. 7 is a view in an enlargediscale taken along. 
the line 7-7 of Fig. 2... . . . . . . . . . 
The illustrated embodiment of the invention, 

interconnects...a headpiece for helmet. Witha. 
body-pgrtion-4-of, an inflatable suit, 2 having 
walls of flexible-material, and provides. especially, 

ations.-be-conducted at low-altitudes: without... 10 for the quick and convenient attachment, and de 
having the headpiece secured to the suit; but in. 
the region of the stratosphere, the headpiece is, 
anecessary part of the inflatable suit for effect 
tively protecting the wearer against harmful 

tachment of the-headpiece... The ring structure, 
f0.is preferably, though not-necessarily, circus. 
lar in form, andmayberoyal, square, rectangular. 
or-other suitable-shape or form. The-headpiece. 

physiological effects of the rarefied-air, such as 15, may be made...of any suitable, rigid, mater 
"bends and oxygen deficiency. From the stand: 
point, of safety-of-the-wearer, it is advisable that. 
the joint between the headpiece and, theisuit be 
quickly and conveniently engaged and disengaged, 
and be adapted for maintaining a fluid, tight seal. 20. 
during the engagement of these parts. 
Accordingly, objects of the invention are to pro-. 

vide effectively, for detachably connecting...a...pair. 
of hollow, structures, for...example, the headpiece. 

rial, such as...a transparent plastic.orglass. and 
may have any, suitable form, to accommodate the: 
head. It is desirable that:the opening for admit. 
ting the head of the wearer be defined by ana, 
outwardly; curved flange-portion 3. The walls 
of-the-body portion 14 of the suit.2 may be made 
of-any-suitable-material, preferably...of fabric-ins 
pregnated, or coated withi; a rubber-like.or, other. 
Suitable Substance, 

and body-of: the suit; to-provide effectively for. 25. In Figs, 2, and 4 airingelemental 5,which may 
preventing-leakage...of fluid; to provide for:coni. 
venience of attachment, and detachment; and to 
provide for simplicity, of construction,...ease of. 
manufacture, and convenience and reliability of, 
Operation. 

Specific. objects of my...invention are to provide. 
ring means for connecting a headpiece to abody 
portion of an inflatable. suit, and to provide...for. 

... preventing leakage of fluid at the joint between 

ber of aluminum alloy...for light-weight, has a pair. 
of circumferential-grooves. Grand.l7 in the inner. 
face-and a pair of circumferential grooyes... 8 
and .9-inisthe outer...face.:to-receive fastening; 

30, means:and sealing means for the helmet:l land. 
the suit, 12. An expansible-contractible-mem.T.: 
ber.204 having a toggle-locking structure:2f;:or. 
other-suitable fastening, means is disposed in the 
groove. 6...and is adapted to engage-the-flange 3, 

the headpiece and the flexible wall of the suit 35. of the helmet.fi. When-in-the-contracted, and 
while providing...for detachably, joining the head. 
piece and the Suitina, convenient manner. 
These and other objects and advantages of the. 

invention.will be apparent from the following de 
Scription.. 
In the accompanying drawing, which forms a 

part of this specification, and in which like nus. 
merals are employed to designate like parts. 
throughout the same, - 

locked positions. This member.20.may be-made. 
of spring steel rod bent to circular form and suit-- ably, protected against, corrosion, as by...cadmium 
electroplating... The arrangement is...such; that 

40 member.20 tends to Spring-outwardly to an ens. 
larged diameter and maybe held to its-smaller. 
diameter by the locking structure 21. Alip seal. 
ing means 22 of resilient, rubberslike materialis, 
seated in the circumferential groovel 1 whereby. 

Fig.1.is a front view of a united inflatable suit. 4 peripheral contactis, provided with the inner-sur 
and headpiece, constructed in accordance, with. 
and embodying the invention. 

Fig.2 is a front, view of the joint, between the 
headpiece and the body, parts being broken away. 
and insection, 

Fig. 3 is a view taken along line 3-3 of Fig.2- 
Fig. 4 is a view in an enlarged, scale taken along. 

line 4-4 of Fig.1, 
Fig.5is a view in an enlargedScale taken along. 

the line. 5-5 of Fig. 2, . . . . . . . 

face of the headpiece flange. 3, effectively pre 
venting leakage of fluid from...within...the-head. 
piece. . - - . . . . . . 

The member 20 has, a stud projection:23.exs. 
p. 

50, tending radially outward throughan, opening;in 
a wallportion, 24bfthering element, 15, the pro. 
jection. 23, being disposed approximately dia. 
metrically opposite--the-toggle-locking; structures 
2, as shown in Figs, 1, and 3.- This projection:23, 
functions as a locating means for registering the: 



member 20 with respect to the peripheral Opening 
26 in the wall portion 24 in which opening is dis 
posed the locking structure 2, and as a means 
for registering the suit - f2 and the ring structure 
?o for the proper positioning of a slide fastener 
27, and as a means for preventing rotatable move 
ment of the member 20 in the groove 6 during 
manipulation of the toggle 2. 
U-shaped ear, elements 28 having transverse 

openings for pins 30 and 33 in the ends of the 
leg portions are secured to the ends of the mem 
ber 20 in any desired manner, as by welding or 
brazing. Referring especially to Fig. 5, a lever 
29 is connected pivotally to one of the ear ele 
ments 28 by the pin 30 and similarly connected 
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with the wall 4, prevent leakage of fluid from 
within the suit 2. ... 
The wall portion f4 of the suit 2 may be tail 

ored in a manner to provide for pressing and 
s 

0 
these results. 
in the clamping ring 4 wherein the ring is made 

15 
adjacent the closed end of a forked member 3 
by a pin 32. The open end portions of the two 
times of the form 3 are connected pivotally to 
the other U-shaped element 28 by means of the 
pin 33. An extension 34 of the forked member 

gle structure 21 to provide for expanding and con 
tracting the member 20, as well as locking. the 
latter to its smaller diameter. -- 
The construction of Figs. 2, 3, 4 and 6 includes 

means for detachably securing the suit (2 to the 
ring element 15 in a fluid-tight manner. The 
wall of the body portion 14 may be provided with 
a suitable fabric sheath 40 adapted to encase a 
metal clamping ring or clamp-band 41; and the 
sheath 40 may be sewed, or adhered, or both, to 
the wall 4. The sheath encircles partially the 
body portion, as shown in Figs. 2, 3 and 6, in order 

20 
3 serves as a handle for manipulation of the tog 

25 

30 

wedging the divided ring member 43 in the groove 
9 and to provide desirable Sealing contact With 

the sealing element 44 when the slide fastener 27 
is in the closed position; but it is preferable to 
utilize the clamping ring 4 and its associated fas 
tening and Sealing means 42 for accomplishing 

Another modification may be made 

wide enough to apply positive pressure coinci 
dentally upon the annular element 43 and the 
sealing element 44. 

- As shown especially in Figs. 2, 3, 6 and 7 the 
slide fastener 27 is desirably of a dual construction 
having a pair of Sealing flaps 50 disposed between 
inner and outer closure flaps 5 a. and 5b, the 
flaps 50 and 5 lb extending upwardly beyond the 
upper face of the ring structure O. However, the 
inner closure flaps 5 fa extend Only to the lower 
face of thering element 5in order to avoid bulki 
ness and to permit securing a tight seal of the 
flaps 50 at the ring member 43 and the sealing 
element 44. . . . . . . . 

In the arrangement shown in the drawing, the 
ends of the clamping ring 4f are interconnected 
by the fastening and sealing structure 42, one 
end 52 being movably secured to the structure by 
a link 53 in the manner shown in Fig. 6, while 
the other end terminates in a link 54 adapted for 

to provide open space for convenient positioning 
and operation of a fastening and Sealing struc 

40 are mounted adjacent the exterior side of the 
I wall 4 at the region of the circumferential groove 

9 of the ring 5. 
The groove 9 is preferably trapezoidal in sec 

tion. A ring member 43, likewise trapezoidal in 
i section, is made desirably of resilient rubber-like 
or other suitable material, preferably covered or 
otherwise suitably reinforced as by fabric, and is 
adapted to seat, at least partially, as shown in 

'35 
ture 42. Preferably, the band 4 and the sheath 

40 

45 
Fig. 4, in the groove 9 whereby the oppositely 
disposed and inwardly inclined faces of the mem 
ber 43 are in contact with corresponding faces of 
the groove to provide for a sealing relation there 
with. Furthermore, when the clamping ring 4f 
is in the locked position, as shown in Fig. 3, the 
wall 4 of the suit is pressed and held tightly 
against the adjacent face of the resilient member 
43, and the latter member 43 is wedged firmly 
into the groove 9, thereby assisting in securing 

50 

55 
a peripheral fluid-tight seal between the wall 4 
and the ring structure 5. 

For convenience in assembling the suit 2 with 
the ring structure to, it is desirable that the 
member 43 be attached to the wall portion 4 at 
the interior side by an adhesive or other suitable 
fastening means, in which case the ring member 
43 is divided in the region of the margins of the 
slide fastener 27, as disclosed in Fig. 6. With 
Such an arrangement a fluid seal may be provided 
at the slide fastener portion of the 
manner hereinafter discussed. . 

i rality of lip portions 45 is disposed in the groove 
8 in the Outer face of the ring element 5 and 

A sealing element 44 having, preferably, a plu 

60 

65 
wall 4 in a 

70 
may be secured in the undercut groove 8 by : 
wedging or other suitable manner. This sealing 
element 44 is made of resilient rubber-like" or 
other suitable material; and the lip portions 45, 
being adapted to be circumferentially in contact 75 

engagement with a hook portion 55 of the struc 
ture 42. 

In the construction of the fastening and seal 
ing structure 42 a metal strip 56, or other suitable 
element, which may have an outwardly bulged 
portion 57 intermediate the ends thereof, has one 
end 58 bent over in engagement with the link 
53 to provide for swinging movement, while the 
other end 59 is equipped with a fitting 60 having 
transverse serrations 6 in the outer face and a 
threaded opening therein. An element 62 having 
similar serrations in a face thereof and a slotted 
opening therein is attached adjustably to the fit 
ting 60 by a screw 63 engaging through the slot 
ted opening with the threaded opening, the re 
spective serrated faces being in contact with each 
Other. - 

A member 64, which is U-shaped in section and 
which has one end forked at 65, is pivotally at 
tached at the forked end to a bulbous endportion 
66 of the element 62 by means of a pin 67 extend 
ing through transverse openings in the Said ends 
of the member 64 and the element 62. The mem 
ber 64 is adapted to be in overlapping relation 
ship with the element 62. A forked member 68 
having the hook end portion 55 is pivotally se-- 
cured to the member 64 intermediate the ends of 
the latter by means of pins 69 extending through 
openings in the respective members, as shown in 
Figs. 2 and 6. When the members 64 and 68 are 
in the closed position, the hook 55 engages with 
the link 54 thus clamping the band 4 firmly 
against the wall f4 and the ring member 43. 
Grasping the end 73 of the member 64 nearest 
the slide fastener. 27 and pulling outwardly re 
leases the clamping ring 4 and fastening 
means 42. 1. - . . . . . . . . 
For facilitating the provision of an effective 

fluid-tight seal at the slide fastener 27 junction 
with the ring structure 0, the bulged portion. 
5 of the metal strip 56 may have a suitably 
shaped body 70 of resilient, rubber-like material 
disposed adjacent the inner surface thereof, and 
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vulcanized and bonded to the same. The body to 
has a central portion 7 projecting upwardly in 
the direction of the sealing element 44 to an ex 
tent sufficient to permit the portion TE to overlie 
the element 4:4. In this manner:the sealing flaps 
50 of the slide fastener 27 and the margins of the 
wall 4 are pressed positively against the lip seals 
45 of the element:44, and also the margins of the 
wall 4 are pressed positively against the mem 
ber 43, by virtue of which effective sealing is ob 
tained. However, the metal strip 56 may be 
shaped to function in like manner. Additionally, 
the pressure within the suit presses the overlap 
ping portions of the sealing flaps 50 together 
against the backing support of the outer closure 
flaps 5f b and the body 70, which provides an ef 
fective fluid seal at the space 72 between the ends 
of the ring member 43. " .. , , 
The use and operation of the ring structure fo 

in combination with the suit 2 and the headpiece 
ff has the advantages of reliability, simplicity, 
and convenience plus safety to the wearer of the 
suit. The ring structure may be attached to the 
body portion 4 after the wearer has donned the 
suit 2, and this is easily accomplished, especially 
when the ring member 43 is carried by the wail 
portion 4 in the manner hereinabove described. 
With the slide fastener 27 and the clamping ring 
fastener 42 in the open position, the stud projec 
tion 23 of the ring fois-inserted through an open 
ing in the back portion of the suit after which 

O 

5 

20. 

25 tightmanner at said outerface. 

S 
oxygen and air under pressure; and the head 
piece may be removed conveniently in lower anti 
tudes. ... v . . .'; ... ..., 

Variations maybe made without departing from 
the scope of the invention as it is defined in the 
following claims. . . . . . . . . . 

I claim: ... . . . . . . . . . . . . . . . 
1. In an inflatable suit having a body portion . 

and aheadpiece, means for connecting said head 
piece to said body portion, said means comprising 
airing structureshaving an inner face and an-euter 
face, means for detachably engaging said head 
piece in a fluid-tight-manner with said:ring struc 
ture at one of said faces, and means for detach ably engaging said body portion in a fluid-tight 
manner at the other of said faces. . . 3. 

2. En an inflatable suit having a b g a body portion 
and a headpiece, a ring structure for joining said 
headpiece to said body portion, said means.com 
prising a ring structure having an inner face and 
an outerface, means fortietachably engaging said 
headpiece in a fluid-tightmanner with said ring 
structure at said inner face, and means for de 
tachably engaging said body portion in a fluid 

3. A coupling for interconnecting a pair of hol 
low structures, said coupling comprising an an 
nular structure having an inner and an outerface 

30 

the ring member 43 is disposed in the groove 9. 
Then the inner closure flaps 5 la of the slide fas 
tener 27 are closed adjacent the lowerface of the 
ring fo, and after positioning the sealing flaps 50 35 
such as to promote their overlying relationship 
throughout their extent, the outer closure flaps 
5f b are closed, including that portion extending 
adjacent and beyond the ring structure 10, as 
shown in Figs. 2 and 7. The final step in this 
phase of operation is to place the fastening and 
sealing means 42 in contact with the wallportion 
4 and to engage the hook 55 with the link 54 
while manipulating the toggle members 64 and 
68 in a manner like that shown in Fig. 6. The ex 
tent of pressure exerted by the clamping ring 4f, 
including the fastening and sealing means. 42, 
should be sufficient to press.firmly the ring mem 
ber 43 in contact with the sides of the groove 19 
and to press firmly the wall portion 14 and slide 
fastener 27 in contact with the member 43, as 
well as against the lip seal portions 45; thus a 
fluid-tight joint is assured. Longitudinally ad 
justing the fitting 60 and the element 62 with 
respect to each other permits securing the desired 
Clanping pressure. 

In Order to complete the protection of the 
Wearer of the suit, the headpiece is slipped 
Over the head of the Wearer and the curved flange 
portion 3 is seated in place against the lip-seal 
ing ring 22 and is in contact with the inner face 
of the ring element 5, while the expansible-con 
tractible member 20 is in the released position. 
Next the toggle locking structure 2 f is placed in 
the closed position, as indicated in Fig. 5, where 
upon the member 20 moving inwardly in the 
groove 6 engages the flange portion 3 of the 
headpiece f. In this way the headpiece is united 
detachably With the ring structure 5 in a fluid 
tight manner. The ensemble of the suit 12, the 
ring structure 0, and the headpiece it affords 
complete coverage and effective protection of the 
Wearer during flight in the region of the strato 
Sphere, when associated with means for supplying 

45 

50 

55 

60 

65 

and having a circumferentially extending depres 
ision in said inner face, means disposed in said 
depression for detachably engaging one-of said 
hollow structures with said annular structure, 
and means for detachably securing the other said 
hollow structure to said outerface. . . . . 4. A coupling for interconnecting a pair of hol 
low structures, said coupling comprising an an 
nular structure having an inner and an outer face and having a circumferentially extending 
depression in said outer face, means for detach 
ably securing one of said hollow structures to 
said inner face, and means including an element 
projecting from the other said hollow structure 
adapted to register with and be disposed in said 
depression and adapted for detachably securing 
the other said hollow structure to said outerface. 5. A coupling for interconnecting a pair of hol 
loW structures, said coupling comprising an an 
nular structure having an inner face and an outer 
face and having circumferentially extending de 
pressions in said faces, and means for detachably 
Securing said hollow structures to said annular 
structure, said means including elements regis 
tering with said depressions for locking said hol 
low structures to said annular structure. 

6. A connector for intercomecting a pair of 
hollow structures, said connector comprising a 
ring structure having a pair of spaced-apart cir 
cumferential grooves therein, and means for de 
tachably securing said hollow structures to said 
ring structure, said means including circumferen 
tially extending locking elements registering with 
Said grooves. 

7. A connector for interconnecting a pair of 
hollow structures adapted to contain a fluid, said 
connector comprising a ring structure having an 
inner and an outer face and having circumferen 
tial grooves in said faces, means disposed in a 
groove in said inner face for detachably engaging 

70 

75 

One of said hollow structures with said ring, 
means registering with and disposed in a groove in 
the Outer face of the ring and detachably securing 
the other hollow structure to said ring structure, 
and Sealing means including resilient elements 
Reposed between said ring and the hollow struc 

CS, - 



4 
.8. In an inflatable suit having a body portion 
and a headpiece, a ring structure for joining 
said headpiece to said body portion, said ring 
structure comprising a ring element having an 
innerface and a circumferential depression in Said 
face, an expansible-contractible member disposed 
in said depression and adapted to engage said 

| headpiece for detachably securing said headpiece 
to said ring structure, means for changing said 
member between expanded and contracted con 
.ditions, lip-sealing means between said ring ele 
ment and said headpiece, and means for attaching 
said body portion to said ring element. . . . 

9. In an inflatable suit...having a body portion 
including a wall of flexible material and having a 
headpiece, a ring structure for joining said head 

O 

5 

piece to said body portion, said ring structure 
comprising a ring element above which said head 
piece is adapted to extend and having a circum 
ferential groove therein, and means for detach 
ably securing and Sealing the Wall of said body. 
portion to said ring, said means comprising an 
annular element of resilient material positionable 
in said groove, and an expansible-contractible ele 

... ment for pressing the wall of said body portion 
and said annular element toward said groove. 

20 

25 

10. In an inflatable suit having aheadpiece 
and a body portion including a wall of flexible 
material, a ring structure for joining said head 
piece to said body portion, said body portion hav 
ing a slide fastener with sealing means in the 
region of the ring, said ring structure comprising 
a ring element above which said headpiece is 
adapted to extend and having an outer face with 

... a pair of spaced-apart-circumferential grooves 
... therein, one of said grooves being generally trape 

zoidal in section, a sealing element disposed in the 
other said groove and adapted to contact the wall 
of said body portion, an annular element receiv 
able in the trapezoidal groove, and a clamping 
ring adapted to bind the wall of said body portion 
against said annular element and said sealing ele 
ment, said clamping ring having means for press 
ing said slide fastener against said Sealing ele 
ment... - 

il. In an inflatable suit having a headpiece and 
a body portion including a wall of flexible mate 
rial, a ring structure for joining said headpiece 
to said body portion, said body portion having a 
slide fastener with sealing flaps in the region of 
the ring, said ring structure, comprising a ring 
element having an inner face and an outer face 
and having a pair of spaced-apart ring grooves 
in each of said faces, an annular element disposed 
in one of said grooves in said inner face and 

80 
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adapted to detachably engage said headpiece, a 
lip-sealing element seated in the other groove 
of said inner face and having a portion in contact 
with said headpiece, one of Said grooves in said 
outer face being trapezoidal in section, a ring 
member of resilient material being disposed in 
said groove of trapezoidal section and being in 
contact with the side walls of the same, a sealing 
ring disposed in the other said groove in the oute 
face and having multiple lip portions extending 
outwardly from said outer face adapted to con 
tact the wall of said body portion, and a clamping 
ring with fastening means adapted to detachably 
secure said body portion in contact with said ring 
member, said clamping ring having a projecting 
portion of resilient rubber-like material adjacent 
said slide fastener whereby a portion of the slide 
fastener including its sealing flaps is pressed 
against the lip portions of 
against said ring member. 

12. A coupling for a hollow structure, said cou pling comprising a ring structure having a groove 

said sealing ring and 

therein, and means for detachably locking Said 
hollow structure with said ring structure, said 
means including a projecting locking element reg 
istering with said groove, and said locking element 
and groove being generally trapezoidal in Cross 
section for wedging engagement. 

13. A coupling for a hollow structure, said cou 
pling comprising a ring structure having a groove 
extending. circumferentially therein, and means 
for detachably locking said hollow structure with 
said ring structure, said means including a lock 

35 
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ing element extending circumferentially and reg 
istering with said groove, said locking element 
including resilient rubber-like material and said 
groove being generally trapezoidalin cross-section 
for Wedging engagement. - . 

14. In an inflatable suit having a body portion 
including a wall of flexible material and having 
a headpiece, a ring structure for joining Said 

45 

50 

55 

headpiece to said body portion, said ring structure 
comprising a ring element for supporting said 
headpiece and having a circumferential groove 
generally trapezoidal in cross-section therein, 
and means for detachably securing and sealing 
the wall of said body portion to said ring element, 
said means comprising an annular element of re 
silient material and generally trapezoidal in cross 
section positionable in said groove and an ex 
pansible-contractible element for pressing the 
wall of said body portion and said annular ele 
ment toward Said groove. 

CARROLL P. KRUPP. 

  


