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This.invention: relates::to. joints -or; conneetors . Fig..6ds:a v1ew Anian. enlargeﬁd seale taken along &
and..espeeially;-to, connector: rings .for.. joinitig,; the-line 6-6:0f Fig, 2,-and..
struetures. .containing . fluid;. such. asair;; ungder:- Pig.1.is.a.viewin.an. enlarged iscale ta,ken.along
pressure.. the life 7—1 of Fig. 2..-

In-the-construction; of .an inﬂa.ta.ble suit fors 5. - Thecillustrated embodiment ,of Jthe-;mventxon

persons who fly at high and low altitudes,.it-is. . as<shown: in, Figss 1.and.2, a.1ing,. structure..10..
desirable.to. provide: for-the .use-of. the-suit with interconnegts..a -headpiece II .or:helmet. with..a.
and--without, a sheadpiece-or. -helmet: attached.to. body..pertien: 1 4..of .an inflatable suit. {2 having..
the body portion.:.It.is:desirable that, flight.opers - walls..of flexible. material, and provides: especially..
ations.-be-.conducted .. at..low;. altitudes: without.. 10.. fox the-quick and convenient. attachment.and.de-
having thesheadpiece secured.to the suits: but:in. tachment.of the.headpiece... The ring strueture.
the- region- of: the.stratosphere, . the hea.dp;ece As. 10.4is,, preferably; though; not,necessarily, circu-.
a.necessary:part of:the. inflatable:suit for. Leffec-,— lar-in.form,:and:may.be- oval, square, rectangular.;
tively protecting the wearer against harmful OL. other,suxta,ble -shape. oL form. The. headpiece -
physiological. effeets of-the rarefied.air, such.as 15.1{-.may: be.made..of . any. suljdble ..rigid . ‘mate-.
“pends!’. and- oxygen:deficiency.. From.the stand-.- rial;.such-as.a«transparent: plastic.or.glassy and:
point. of safety.of.the.wearer,.it.is .advisable that. may have :any.: suitable form.to accommodate. the:
the joint between. the headpiece.and.thessuitibe. = head.. Itis. desirable. that:ithe opening for admit-
" quickly and-conveniently engaged and disengaged,. ting the head of the wearer bexdefiied b¥. an.
and.be-adapted.for. maintaining a.fluid-tight seal: 20, outwardly::curved-flange. portion 432, The wall§
during.the engagement.of these.parts.. i of:the:-body portion, {4of the.suit. 12, ma.ywbe mades
Accardingly; objects of:the irivention.are.to.pro=- of.any.suitable.material, preferably of fabric. ims=.
vide- eﬁfectlvely\ for. detachably.connecting. a. pair. pregnated.or..coated . with:a;; rubber,—,hke or.other.
of hoellow. structures, for. examplé, the. Jheadpiece.. suitaple substance...
and. body..of:the, suit;. to.provide ﬁﬁectlvely for.. 25 In.Figs. 2. and-4.a.ring.element. 45, which.may.
preventingleakage.of J‘1u1d o .provide for:con=. berof-aluminum alloy. for light. .vveight has’ a,pair:
venience of .attachment. and .detachinent;. and ta. of.circumferential.grooves.46:and. 1T in;the.inner.
provide.for. simplicity.. of ;constiuction,. ease..of.. face.cand..aupair..of.. clroumierentxad ‘grooves. .1 8.
manufacture, and convenience and rehablhtm of.. and..19 -in «the. .outer..face..to.receive. fastening,
operation.... 30. means.and.sealifig means.for the helmet.:I | and,
Specific.objects.- of iny, invention are to ;prov,lde . the:suit.12... An.. .expansible-contractible. . mem-..
ring means. for. connecting a.headpiece t0,.2.bddy.,  ber.20.having.a. toggle.locking;strueture 21 .or.
portion. of.an inflatable suit, and.to provide.fok.. other.suitable fastening means.is.disposed in.the-
. preventing leakage of fluiid at.the jaint beétween. groove. 16.and,is.adapted:{o.engage-the flange 13-
the. headpiece-.and ‘the, flexible. wall of:'thié. suit’ 85 of. .the..helmet..l I;; when.in-the rcontracted; and.

while, providmg,for detachably, joining the headz. ldcked ..position.. ThlSz membér..20.may-be.-made,
piece and thé suit in,a convenient: mmanner.. of spring steel rod bent toscircular.form a.ndrsmtcw :
* THese and other.objects and advantages of the. ably. protected.against. corrosien,. as:by..cadmium
invention will be apparent from;, tHé. f0110w1ng de- "~ eleéctroplating... The ,,arrangement is.-such...thab.
scription.. : 40, membér. 20. tends..to.spring .outwardly to an.enx
In the. accompanying drfawirg, which forms a; larged.diameter..and may., be. held fo its.smaller:

part of this specification, and in.whichi'likKe nus. diameter, by the locking structure.2f... A.lip seal--
merals, are emplayed to. designate like parts. ing means.22. of resilient.rubberxlike:material: is:
throughout the same, seated in,the.circumferential groove .11 whereb¥y.

Fig. 1.is a front view of & united inflatable suit. 48. peripheral contact is provided with.the.inner.surs.
and headmece constructed in accordance with:. fdce.of.the headpiece flange. .13, efféctively..pre-.

and embodymg the.invention.. venting leakage of ﬂmd from.within.the. hea,d-
Fig. 2is a front view of ‘the.joint bétween the.  piece. .

headpiece and the body, parts béing brokén away,. The memhe .20 Nha(s a;:stud. pmJectmn 236X

and .in section, 60. tending radially. outward. through'an,opening;in:

Fig, 31s.a view taken:along litie 3-—3 bf Fig..2,. - a.wall,portion, 24.0f the.ring;element. 18, the; pro=-

Fig. 4 is.a.view in an. enlarged scale taken. along,  Jjection. 23, bemg;,dlsposed .approximately; digs.-
line 4-—4 of Fig,.1,. metrically, opposite. the. taggle-locking: structure :

Fig. 5.is aview in.an, enlaxged,scale takenfalong . 2k-as.shown.in.Figs. 1 and 8... This projection.23+
the lifie 5—5'of Fig. 2, ..~ 88 functions. as adocating:means.for. registemngh;the:




.- by a pin 32.
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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-12 and the ring structure

10 for the proper positioning of a slide fastener:

21, and as a means for preventing rotatable move-

with the wall 14, prevent leakage of fluid from

. within the suit 12.

- 'The wall portion 14 of the su1t 12 may be tail-

.ored in a manner to provide for pressing and

53

ment of the member-20 in the groove 16 during -

manipulation: of the-toggle 21.-

U-shaped - ear. elements 28 having. transversez

openings for pins 30 and 33 in the ends of the

leg portions are secured to the ends of the mem-
ber 28 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:

10

* these results.
_in the clamping ring 41 wherein the ring is made

15

adjacent the closed end of a forked member 31 -

The open end portions of the two :
tines of the form 31 are connected pivotally to

the other U-shaped element 28 by means of the -

. . pin 33. An extension 34 of the forked member

31 serves as a handle for manipulation of the tog-
gle structure 21 to provide for expanding and con-

. tracting the member 20, as well as lockmg the
j latter to its smaller diameter, -

-'The construction of Figs. 2,3, 4 and 6 mcludes

. means for deta.chably 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 g :
© metal clampmg ring or-clamp-band -41;
- sheath 40 may be sewed, or adhered, or both, to
the wall {4. ~The sheath encircles part1a11y the
-~ body portron as shown in Pigs. 2,3 and 6, in-order '
to provide open space for convenient positioning
- and operation of a fastening and sealing struc-
- ture 42,
40 are mounted adjacent the exterior side of the |
| wall 14 at the region of the c1rcumferent1a1 groove -

and the

Preferably, the band 41 and the sheath

19 of the ring 15,
The groove 18 is preferably trapezoidal in sec-

| tion: A ring member 43, likewise trapezoidal in
| ‘section, is made desuably 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
. Fig. 4, in the groove 19 whereby the oppositely
.. disposed and inwardly inclined faces of the mem- '
. ber 43 are in contact with corresponding facés of
. the groove to provide for a- sealing relation there-
. with, Furthermore, when the clamping ring 4
. is‘in the locked position, as shown in Fig. 3, the:
: wall 14 -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 19, thereby assisting in securing
| a peripheral fluid-tight seal between the wall 14
. and the ring structure I8. :

20
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wedging the divided ring member 43 in the groove
19 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 41 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
seahng element 44.

“As shown- espemally in Figs, 2, 3, 6 and 7 the
slide fastener 27 is desirably of & dual construction
having a pair-of sealing flaps 50 disposed between
inner and outer closure flaps 5ig and 51b, the
flaps 50 and §1b extending upwardly beyond the -
upper face of the ring structure 0. - However, the
inner closure flaps Sia extend only-to-the lower
face of the ring element (5 in order to svoid bulki-
ness and to permit securing a tight seal-of the
flaps 50 at the ring member 43 and the: seahng
element 44. -

In the arrangement shown in the drawmg, the

' ends of the clamping Ting 41 are interconnected

30

by the fastening and sealing structure 42; one-

“end 52 being movably secured to the structure by

g link 53 in the manner shown -in’ Fig. 6, while

- the other end terminates in a link 54 adapted for

‘35
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For convenience in assembling the suit 12 with

j the ring structure 0, it is desirable  that the. |
| member 43 be attached to the wall portion 14 at
. the interior side by an adhesive or other suitable

60

fastening means, in which case the ring member |

: 43 is'divided in the region of the margins of the-
. slide fastener 21, as disclosed in Fig. 6. With

such an arrangement g fluid seal may be provided

i ab the slide fastener portion of the wall i41in a
- manner hereinafter discussed. .
' A sealing element 44 having, preferably, a plu--
' rality of lip portions 45 is disposed in the groove
. 18 in the outer face of the ring element 15 and
 may be secured in the undercut groove (8 by -
. wedging or other suitable manner. ‘
. element 44 is' made of resilient- rubber—hke or’
| other suitable material; and the lip' portions 45,
3,be1ng adapted to be c1rcumferent1ally in contact

This sealing

engagement with a hook portlon 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 61 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 end portion -
66 of the element 62 by means of a pin 67 extend-

ing through {ransverse 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 €8 -

having the hook end portion 55 is. p1votally 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 clampmg_the band 4i firmly

65

against the wall {4 and the ring member 43.

‘Grasping the end 73 of the member 64 nearest’

the slide fastener. 27 and pulhng outwardly re-
leases ‘the " clamping rmg 4l and‘ fastening,

. _eans 42,

70

75

For facilitating the provision of an eﬁectlve'
fluid-tight seal at the slide fastener 27 junction
with" the ring structure {0, the bulged portion
§1 of the metal strip 56 may ‘have a_suitabiy
shaped body T8 of resilient, rubber-like magterial
disposed adjacent the inner surface thereof and:
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vulcanized and:bonded to the same. The body 70
has ‘a -central portxon M- -projecting upwardly in
the direction-of -the sédling -elemert 84 to aniex-
tent sufficient to-permit ‘the portion T to overlie
the ‘element - #4. In this-manner:the- sedling ‘ftaps
50 of ‘the slide fastener 27 and the:margins-of the
wall ‘H8-are-pressed -positively against the lip:seals
45 of ‘the element-44, and-also:the margins of‘the
wall ‘14 are pressed positlvely agdinst‘the ‘mem-
ber-43; ‘by virtue of which -effective-sealing is- ‘ob-
tained However, ‘thé ‘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 ‘Haps ‘60 -‘together
against ‘the backing support ‘of ‘the -outer -closure
flaps*51b and’the body 10, which provides-an ef-
fective fluid seal-at the space T2 between the ends
of the ring member 43,

‘The use ‘and operation of -the rmg structure 9
in combination with the suit ‘12 and:the headpiece
11 ‘has ‘the -advantages ‘of ‘reliability, -simplicity,
and convenience ‘plus safety to-the wearer of ‘the
suit. "The ring structure may be-attached to’the
hody portion 14 dafter ‘the wearer has donned the
suit- 12, and this:is easily accomplished, especially
when ‘the ring ‘member 43 ‘is carried by’ the wail
portion 14 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 f0-isinserted ‘through an open.
ing in the back portion of the suit after which
the ring member 43 is disposed 'in the groove 1§.

10

15

20.

25
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Then the inner closure flaps 51 of the slide fas- »

tener 21 are closed adjacent the lower'face of the
ring ‘10, and dafter positioning the sealing flaps 50

such as'to promote their overlying relgtionship

throughout their extent, the outer closure flaps

85

5{b are closed, including that portion extending -

adjacent and beyond the ring structure -8, as
shown in'Figs. 2 and 7. The final step in ‘this
phase of operation is to place the fastening: and
sedling means 42 in.contact with the wall portion
14 and to engage the hook 55 with the link 52
while ‘manipulating the toggle members 64 and
68 in s manner like that shown in Fig. 6. 'The ex-
tent of pressure exerted by the.c¢lamping ring ai,
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 .9
and to press firmly the wall portion .14 and:slide
fastener .21 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 608 .and the element 62 with
respect to each other permits securing the desired
clamping pressure.

In order to complete the protection of the
wearer of the suit, the headpiece 11 is slipped
over the head of the wearer and the curved flange
portion 13 is seated in place against the lip-seal-
ing ring 22 and is in contact with the inner face
of the ring element 1§, while the expansible-con-
tractible member 28 is in the released position.
Next the toggle locking structure 21 is placed in
the closed position, as indicated in Fig. 5, where-
upon the member 20 moving inwardly in the
groove 16 engages the flange portion 13 of the
headpiece 1. In this way the headpiece is united
detachably with the ring structure 15 in a fluid-
tight manner. The ensemble of the suit 12, the
ring structure 10, 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

70

75

oxygen. and sair under -pressure; sand the: ‘heaid-
piece may’be removed convaniermy :inrlawer a}u-
tudes.

Varietions may’be made: wxﬁhout departmgitmm
the ‘scope-of ‘the jinverition as 1t iis: tle'aned m *the
following-claims. : ‘

T cléim: - - i

1. In an mﬁatable suit =having k:3 body portion .
and a headpiece, means for-connedting:said’head-
plece to-said body portion, said means comprising
a ting'structure'having sh’inner . facerand-an:outey -
face, means for:detachably engaging ‘sdid *head-
piece in a-fuitl=tight:mannerwith sdit:ring’ Struc-
ture at one of said faces, and ‘means-for-detach-
ably -engaging sgid ‘body -portion. in 1 ﬂuiddhght
manner- at the-other-of-saiti*faces. .

‘2, “In -an inflatable suit ‘having “a - bodyvpomon
and 4 headpiece, a ring-structure for Jdmingasaid
headpiece to-saifl body portion, sditi-means com~
prising-a ring-structure having-aninner face- -ant
an-outerface, means for-detachahly engaging smd
headpiece iin-a fluid-tight: manner with ‘gaid Fing
structure-dt sdaid ‘inner face, and -means for de-
tachably -engaging -said ‘body portlon in a ﬂuld-
tight manner at-said-outer face. )

3. A'coupling for’ mterconneétmg avair of hul-
low structures,-said coupling- compnsing -an -an-
nular structure having-an‘inner-andan-outer tace
and having a clrcumferentlally extending depres-
sion in said inner ‘face, means dlsposed 4n “sgid
depression. for detachably ‘engaging" one -of *said
hollow ‘structures “with: sdid -annular -structure,
and -means for- detachably securing- thenthersaid
hollow-structure-to ‘said -outer ‘face. -

4. A coupling for: 1nterconnect1ng k% pa1r of‘hol-
low structures, -said coupling comprising an BN~
nular structure ‘having -an‘inner -and -an -outer
face and ‘having ‘a -circumferentidlly extending
depression in -said-outer face, means‘for ‘detach-
dably securing -one -of ‘said ‘hollow structures ‘to
said ‘inner face, ‘and ‘means -including an- elemenb
projecting ‘from ‘the -other -said ‘hollow. structure
adapted to register ‘with -and ‘be -disposet‘in"saitl
depression and ‘adapted - for ‘detachably securing
the other said hollow structure to said outer ‘face:

5. A-coupling for interconnecting 3, pair-of-hol-

Jow structures, 'said coupling ‘comprising an’ ‘an-

nular structure having:an inner face and anouter
face ‘and having céircumferentizlly -extending de-
pressions in-said faces,-and mesns for-detachably
securing -said ‘hollow structures. to -said -annular
structure, said ‘means ‘including elements regis-
tering with said ‘depressions ‘for locking sam hol-
low structures ‘to said-annular-structure.” :

6. A '-connector ‘for ‘interconnecting 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 pan' 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
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
1nterposed between said ring and the hollow struc-
ures.




8 In an inﬂatable sult having .a body portion

‘and s headplece, -a ring structure for joining
said headpiece to said body portion, said. ring

i 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 headp1ece
to .said ring structure, means-for changing said
member - between expanded and contracted con-
-ditions, lip-sealing means between said;ring-ele-
i “ment-and said headpiece, and means for attachmg
said body portion. to said. ring element.- :

- .9, In an inflatable suit. ‘having a body portmn
i mcludmg a wall of ﬁexxble material and having: a
i headplece, a ring structure for joining said head-

10

15

“plece to said body. portion, said ring structure -

compnsmg a ring element above which said head-‘
piece is adapted. to extend and having a c1rcum—v
ferential groove therein, and means for detach-

| ably :securing and sealmg ‘the wall of said -body
'portion to: said ring, said means comprising an-

L annular element, of resilient matenal positionable
. 'in said groove, and an- expansible- contractlbxe ele-.
- ment for pressing the wall of said bedy portmn‘

and said annular element. toward said groove.-

20

26

-10. In an inflatable suit having a headpiece

- and a body ‘portion including a:wall of flexible

material, a ring structure for joining. sa1d 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 -
. g pair of spaced-apart -circumferential . groovesi
--"_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 sa1d body portion, an annular element receiv--

| ablein .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 fastene1 agamst said seahng ele-
ment, .. -

11, In an 1nﬂatable Sult havmg a headp1ece and

a body-‘portion including. a wall of flexible mate-

P 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 g -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 sald headpzece,

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, & ring
member of vesilient material being disposed in
said groove of trapezoidal section. and being in-
contact with the side walls of the same, & sealing
ring disposed in-the other said groove in the outer
face and:having multiple lip portions extending
outwardly from said outer face adapted to con-

tact the wall of said body portion, and & 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 ‘said seahng ring and
against sald ring member, -

12, A coupling for a hollow structure said cou- -
pling comprising a ring structure havmg a groove

therein, and means for detachably locking said

hollow . structure with said ring structure, .said
meansincluding 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; sald 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-
ing element extending circumferentially and reg-

35

40

istering with said sroove, said loeking element
including resilient rubber-like material and said
groove being generally trapezoidal in cross-section
for wedging engagement.

14, In an inflatable suit havmg a body portlon -

including a wall of flexible material and having

- a ‘headpiece, a ring structure for joining -said

-45

50

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. i
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