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FLYTNG SUKT HELMET WETH PENETRABLE 

SEALENG CLGdURE EiTRUQT‘URE 
Russell S. Qolley, Cnyahoga Falls, Ulric, assign'or to The 

B. F. Goodrich 'Company, New York, N-.Y., a corpo 
ratien of New Yuri; 

Filed Nov. 9, 1959, Ser. No. 851,813 
13 Claims. (Cl. 2-6) 

This invention relates to ‘a ?ying suit helmet including 
penetrable sealing closure means permitting the tem 
porary insertion of a tube into the pressurized interior 
space of the helmet, especially a tube for enabling the 
wearer to receive food and liquid, or to smoke under high 
altitude ?ight conditions. 

Heretofore, ?ying suit helmets provided with an internal 
?uid i.e. gaseous pressure exceeding that of the ambient 
atmosphere during high altitude ?ight, have not permitted 
the wearer or aviator to receive food and water, or to 
smoke a cigarette or a cigar, for example, while the said 
?uid pressure is maintained. When such helmets had a 
transparent visor or eye-piece permanently secured to the 
remainder of the helmet, it was necessary to remove the 
entire helmet from the wearer’s head whenever the wearer 
desired to seat and drink or to smoke. When the visor 
or eye-piece was pivotally mounted on the helmet, the 
visor or eye-piece was swung upwardly from in front of 
the wearer’s face before the wearer could eat and drink or 
smoke. However, in both cases it was necessary for the 
wearer to be at a safe, relatively low altitude such, for 
example, as about 10,600 feet, where an internal ?uid pres» 
sure was not required to be maintained within the helmet. 

Accordingly, it is the principal object of the invention 
to provide a ?ying suit helmet in which an internal ?uid 
pressure can be maintained, while at the same time per 
mitting the wearer to receive food and water and/or to 
smoke a cigarette or a cigar. 

Other objects of the invention are to provide for the 
temporary insertion of a tube through an access opening 
in a wall portion of an internally pressurized helmet by op 
eratien wholly external of the helmet without loss of its in 
ternal pressure; to provide for such insertion and subse 
quent withdrawal of the tube at a location convenient to 
the wearer’s mouth; to provide a penetrable sealing cloture 
means for an access opening in a ?ying suit helmet capable 
of sealing the opening and withstanding the internal ?uid 
pressure and capable of sealing against a tube insertable 
through the said closing means; to provide for convenient 
replacement of a penetrable sealing wall member of the 
closing means; to provide for resilient deformation and 
conformance of the sealing portions of said wall member 
to the inserted tube together with the resilient return of 
the sealing portions to their non-deformed condition upon 
withdrawal of the tube; to provide for means adapted to 
conduct water and/or liquid food through the closure 
means to the wearer; to provide means for holding a ciga 
rette or a cigar and for conducting smoke through the 
closure means to the wearer; and to provide for simplicity 
of construction, convenience of manufacture, installation 
and servicing and for effectiveness of operation. 
These and other advantages will be apparent from the 

following description. 
In the accompanying drawings which constitute a part 

of this speci?cation and in which like numerals are em-. 
ployed throughout to designate like parts: 

FIG. 1 is a side elevational view of a helmet including 
a penetrable sealing closure means or structure ren‘ovably 
attached to an in?atable ?ying suit, and constructed in 
accordance with and embodying the invention, parts being 
broken away; 

PEG. 2 is a view like FIG. 1 but showing a ?uid-con 
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2 
ducting tube of a food container extending through the 
closure structure, parts being broken away; I 
_ PEG. 3 is a plan view on an enlarged scale of the pene 
trable sealing closure ‘structure as viewed from the ex 
ternal side of the same before mounting in the helmet and 
with sealing members of the said structure in an unde 
formed condition; 

FIG. 4 is a plan view like FlG. 3 but showing the un 
mounted closure structure as viewed from the internal side 
of the same with the sealing members in sealing contact 
with and resiliently deformed in conformance with the 
?uid-conducting tube; 
FIG. 5 is a cross-sectional view taken along the vertical 

center line of FIG. 3 showing the unmounted closure 
structure with the sealing members in their normal un 
deform'ed condition; 

FIG. 6 is a cross-sectional view on an enlarged scale 
and taken along line 6—6_in FIG. 2 showing the said 
?uid~conducting tube extending through openings in the 
resiliently deformed sealing members, parts being broken 
away; 

FIG. 7 is a view like FIG. 3 but showing a modi?cation 
having a pair of vertically spaced circular openings in 
the sealing members of the closure structure; 

FIG. 8 is a view like FIG. 3 but showing another modi 
?cation having a pair of vertically spaced openings of 
horizontal slit con?guration in the sealing members of the 
closure structure; 

FIG. 9 is a view like FIG. 2 but showing a tubular ciga~ 
rette holder extending through the closure structure in 
the helmet, parts being broken away; and 

FIG. 10 is a cross-sectional view on an enlarged scale 
taken along line ltl——1ll in FIG. 9 showing the tubular 
cigarette holder and the resilient deformation and sealing 
contact of the sealing members with the tube of the said 
holder, parts being broken away. 
The embodiment of the invention shown in FIGS. 1 

to 6, inclusive, includes a helmet 15 of generally domed 
con?guration, that is approximately hemispherical con 
?guration, with a visor or eye-piece portion 16 of rigid 
transparent material and a penetrable sealing closure 
means 17 mounted in an access aperture preferably 
through the lower region of the visor portion so as to be 
positioned in front of the wearer’s face adjacent the 
mouth of the wearer as shown especially in FIGS. 1 and 
2. The particular helmet shown in the drawings entirely 
encloses the wearer’s head and has preferably a rigid 
reinforced plastic wall of known construction and the 
rigid transparent visor portion 16 may be ?xedly secured 
as shown in known manner, or if desired, pivotally mount 
ed in known manner, in ?uid-tight sealing relation to the 
adjacent non-transparent plastic wall of the helmet to 
protect the wearer’s face. 
The helmet 15 is detachably secured by suitable con 

nector ring means 18 in ?uid-tight sealing relation to the 
impervious ?exible wall of an in?atable ?ying suit 19‘. 
With the ?ying suit in?ated as shown in FIGS. 1 and 2, the 
internal ?uid i.e. gaseous pressure within the helmet 15 
exceeds that of the ambient atmosphere and may be in 
the order of approximately 3.5 to 5.0 pounds gage. The 
penetrable sealing closure means 17 of the invention pre 
vents elfectively loss of internal pressure within the hel 
met 15 even when a rigid tube 2% including its open end 
portion 20a extends through the closure means to the 
mouth of the wearer as shown especially in FIG. 2. 
The preferred construction of the penetrable sealing 

closure means 17 or structure comprises a rigid tubular 
housing 2.1 of aluminum alloy, or magnesium alloy, or 
stainless steel, or brass, or other metal suitable for the 
intended purpose. esirably the housing 21 is made of 
aluminum alloy which is anodized by a known process to 
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provide a protective coating for resisting corrosion of the 
housing. The housing 21 may be of uniform outside 
diameter along its major axial extent but desirably ter 
minates at one end (its inner end) in a radially outward 
extending ?ange portion 22. This provides an annular 
external shoulder 23 adapted to seat against the inner 
surface of the visor portion 16 at the margin of the ac 
cess opening therein as shown especially in FIG. 6, where; 
by the tubular housing cannot be forced through the ac 
cess opening under the in?uence of the internal ?uid pres 
sure within the helmet. The cylindrical outer surface of 
the housing 21 may be smooth but is desirably circum 
ferentially grooved as indicated at 24 to receive an ad 
hesive in the shallow grooves and thus facilitate adhesive 
ly securing the housing to the material of the visor por~ 
tion 16. Such adhesive attachment together with the an 
nular shoulder 23 absolutely prevent accidental dislodge 
ment of the housing 21 from its position within the access 
opening of the visor portion, and also provides a positive 
seal against ?uid leakage and loss of internal pressure. 
The outward ?ange portion 22 of the housing has in 

its radially inner surface a continuous annular recess 25 
adapted to receive therein a radially divided retaining 
ring 26 of the spring type as shown especially in FIGS. 
4, 5 and 6, the functioning of which retaining ring 26 will 
be described more fully hereinafter. 
The tubular housing 21 has preferably at its opposite 

end (i.e. outer end) a continuous annular internal ?ange 
portion 27 of substantially uniform radial width having 
an annular bead-receiving recess 28 therein at the radially 
outer region of the axially inner surface 29 of the ?ange, 
the bead-receiving recess being of substantially semi-cir 
cular con?guration in cross section, while the radially 
inner remainder of the axially inner surface 29 is sub 
stantially planar. This planar annular portion of the 
inner surface 29 has su?icient width radially to constitute 
a supporting surface of the flange 27. The radially inner 
margin 30 of the ?ange may be ?ared axially outward as 
shown to constitute a guide for guiding the entrance of 
the tube 20 into the closure means 17. 
The closure structure 17 includes a transverse substan 

tially planar sealing Wall member which may consist of a 
pair of individual sealing members 31, 32, of highly 
stretchable, deformable, elastomeric i.e. resilient rubbery 
material and substantially planar circular i.e. ?at disk con 
?guration in superimposed face-to-face contact within the 
bore of'the tubular housing 21. The elastomeric or rub 
bery material of the sealing members is preferably a suit 
able highly resilient, stretchable, deformable natural rub 
ber composition, although not necessarily limited thereto, ~ 
since synthetic rubber compositions may be utilized pro 
viding they have the required high stretchability, resili 
ency, and deformability characteristics. 

Each of the sealing members (31, 32) may be molded 
and has a smooth planar surface at one side of the mem 
ber vthroughout its entire area, whereby these planar sur 
faces are in face-to-face relationship and continuous con 
tact with one another, when the sealing members are 
mounted within the housing and in normal position as 
shown especially in FIG. 5. Each sealing member (31, 
32) has a smooth planar surface at its other side except 
at the periphery or circumference thereof, where an in 
tegral bead portion (33, 34) projects axially and extends 
continuously about the circumference of the member and 
desirably has a semi-circular con?guration in cross-sec 
tion. In the preferred construction, the respective sealing 
members 31, 32 are of the same uniform thickness 
throughout their area radially inward of the bead por 
tions 33, 34, which thickness is substantially less than 
the diameter of the sealing member yet provides su?icient 
strength to prevent bursting, when the sealing member 
is subjected to the internal gaseous pressure in the helmet 
15. For example, when the outside diameter of the seal 
ing member is approximately 0.742 inch, the said uni 
form thickness of said area is 0.050 inch with the maxi~ 
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4 
mum overall thickness at the bead portion being 0.081 
inch, whereby the sealing member snugly ?ts within an 
0.752 inch diameter bore in the tubular housing 21 which 
has an outside diameter of 0.812 inch. 
When the sealing members 31, 32 are disposed trans~~ 

verse-1y of the bore in their normal position with their 
adjacent planar surfaces contacting one another, the bead 
portion 33 of the sealing member 31 projects axially in 
one direction and is seated in and contacts the wall of 
the annular recess 28 in the end ?ange portion 27. The 
bead portion 34 of the other sealing member 32 projects 
in the opposite axial direction in axial alignment with 
the bead portion 33 and is accommodated within an an 
nular bead-receiving recess 35 provided by a‘ continuous 
annular retaining washer 36 of stainless steel or other 
suitable metal. The retaining washer 36 at its radially 
outer region is offset axially toward the adjacent inner 
end of the housing in the manner shown in REG. 5 to 
provide the bead-receiving recess 35. The remainder of 
the retaining washer radially inward of the integral offset 
portion thereof is of planar con?guration and radially 
coextensive with the annular planar inner surface 29 of 
the ?ange portion 27, that is, it is in overlying, overlap 
ping, substantially parallel relation to the surface 29, and 
seats against the adjacent planar surface of the sealing 
member 32. 
When the continuous annular retaining washer 36 is 

removably secured within the housing 21 by means of 
the spring retaining ring 26 of steel seated in the annular 
recess 25 ‘and in contact with the said offset portion of 
the retaining washer as shown in FIG. 5, the annular 
bead portions 33, 34 of the sealing members are main 
tained seated in the respective annular bead-receiving re 
cesses 28, 35 to thereby securely hold the sealing mem 
bers 31, 32 against being blown out of the tubular hous 
ing 21 under the in?uence of the internal ?uid or gaseous 
pressure and in addition function as an effective resilient 
O-ring seal against leakage of the pressurized gas through 
the closure structure 17. A further advantage of the 
bead portions 33, 34 is that they prevent effectively pull 
ing the sealing member-s from within the housing 21, 
when the sealing members are being highly stretched 
and resiliently deformed during the insertion and with 
drawal of the tube 20. 
The pair of sealing members 31, 32 may, if desired, 

be adhesively united one to the other as by a suitable 
rubber cement at the radially outer region of their con 
tacting adjacent planar surfaces throughout the radial 
width of the bead portions 33, 34 without objectionably 
hindering the high stretchability and the resilient de 
formability of the sealing members 31, 32, especially at 
their central areas bounded by the radially inner annular 
margin of the internal end ?ange portion 27 and of the 
retaining washer 36. When the sealing members 31, 32 
are adhesively united in this manner they, in effect, con 
stitute a single, unitary, substantially planar sealing wall 
member ‘divided intermediate its thickness throughout at 
least the central area thereof spaced from the periphery 
thereof, thereby providing throughout said central area 
a pair of superimposed substantially planar sealing por 
tions in face-to-face contact. These sealing portions are 
adapted to stretch and deform independently of one an 
other, while at the same time co-acting with one another 
to maintain the seal with or Without the tube 20 through 
the closure structure 17. 
The sealing members 31, 32 include openings 37, 33 

extending through the respective exposed central or planar 
sealing portions of the members as shown in FIG. 5. 
The opening 37 in the particular construction shown in 
F168. 1-6, inclusive, is circular and is spaced from one 
side of a diametral center line, indicated by the letter 
“A,” of the sealing member 31. The opening 3'7 is closed 
and sealed by the adjacent abutting continuous wall part 
of the sealing member 32’. when the sealing members 31, 
32 are'in their normal undeformcd condition as shown in 



3,067,425 

F168. 3 and 5. The opening 38 in the other sealing 
member 32 is provided by a straight slit extending sub 
stantially parallel to the said diametral center line “A” at 
a position spaced therefrom and to the other side thereof. 
The opening 38 is closed and sealed by the adjacent 
abutting continuous wall part of the sealing member 31 
when the sealing members are in their normal unde 
formed condition as shown in FIGS. 3 and 5. 
The center of the circular opening 37 is located on the 

diametral center line, indicated by the letter “B,” of the 
sealing member 31 normal i.e. perpendicular to the ‘slitted 
opening 38 and to the ?rst said diametral center line “A.” 
It will be noted that the circular opening 37 is spaced 
radially inward from the circular margin 3% of the end 
?ange portion 27, and the slitted opening 38 is also spaced 
radially inward from the margin 30 and terminates short 
of the margin 30. Thus, both openings 37, 38 are lo 
cated within the exposed central area of the sealing 
members, hence the said planar sealing portions of the 
members are free to stretch and resiliently deform, where 
by both openings 37, 38 can be transversely shifted into 
alignment with their marginal portions 37a, 38a ?exed 
axially in sealing contact with the rigid tube 26*, when the 
tube is inserted through the closure structure from the 
outside of the helmet as shown especially in FIG. 6. 
The sealing member 31 with the relatively small diam 

eter opening 37 through its substantially planar central 
sealing portion which is bounded by the radially inner 
margin 39 of the end ?ange portion 27, is resiliently 
stretched and deformed and ?exed axially at said seal 
ing portion in the direction toward the interior of the 
helmet 15 in the manner shown especially in FIG. 6 dur 
ing the insertion of the tube 20. This produces the 
temporary engagement and the seating of that part 37a 
of the sealing portion of the member 31 immediately ad 
jacent the opening 37 continuously about and in con 
forming contact with the tube 20 since the diameter or" 
the tube 28 is substantially larger than the initial diam 
eter of the opening 37. 
The axial movement of the tube 21} during the insertion 

thereof also produces sufficient resilient stretching and de 
forming and axial ?exure of the sealing member 32. to 
bring the straight slitted opening 38 into axial alignment 
with the opening 37 and at the same time compels the 
con?guration of the slit to change to an approximately 
circular con?guration. This permits the tube to penetrate 
and extend through the opening 38 in the sealing mem 
ber as shown especially in FIG. 6. 

It will be noted that the resiliently stretched, deformed 
and axially ?exed annular marginal portions 37a and 38a 
de?ning the axially aligned openings 37 and 3%, respec 
tively, are in radially superimposed, contacting, sealing 
relation one to the other. Also, the entire annular mar 
ginal portion 37:: is in sealing, contacting relation con 
tinuously about the tube 26', but only approximately one 
half of the peripheral extent of the annular marginal 
portion 38a is in sealing contact with the tube 28, while 
the remainder of said peripheral extent of the annular 
marginal portion 38a contacts and conforms to the axially 
inward ?exed annular marginal portion 37a as shown 
especially in FIGS. 4 and '6. The stretched, axially ?exed 
marginal portion 33a radially backs and resiliently presses 
the stretched, axially ?exed marginal portion 37a against 
the tube 28, while the ?uid pressure within the helmet 
further increases the radially inward pressing force 
exerted by the marginal portion 38a against the marginal 
portion 37a. This assures continuity of the seal between 
the marginal portion 37a and the tube 20, and also the 
continuity of the seal between the marginal portion 38a 
and the said portion 37a and tube 20. 
The tube 2% may have, for example, an outside diameter 

of ‘A inch when the sealing members have the dimen 
sions given hereinabove, and when the circular central 
sealing portions of the sealing members bounded by the 
margin 3i) of the end ?ange portion 27 and the radially 
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inner margin of the retaining washer 36 have a diameter 
of .437 inch. Also, when the circular opening 37 has a 
1/16 inch diameter and is spaced 1/16 of an inch from one 
side of a diametral center line “A” which is parallel to 
the slitted opening 38 as shown in FIG. 3, which slitted 
opening 38 has a length .281 inch and is spaced 1/16 inch 
from the other side of said diametral center line “.A.” 
Thus, the tube 2th has a diameter which is four times that 
of the circular opening 37, but is slightly less than the 
length of the slit providing the opening 38; consequently, 
the resilient stretching and deformation and axial ?exing 
of the sealing members 31, 32 are of considerable mag 
nitude in order to accommodate the tube and to bring the 
transversely spaced openings 37 and 38 into axial align 
ment and at the same time e?fect the seal about the wall 
of the ‘tube 20. The tube is preferably of rigid metal or 
plastic material and desirably has its free end 20a of 
generally rounded con?guration in cross-section. 
The helmet 15 attached to the in?atable ?ying suit 19 

as shown in FIG. 1 entirely encloses the wearer’s head 
and has an internal gaseous pressure or" approximately 
3.5 pounds gauge pressure under high altitude (for ex 
ample, 25,000= to 50,600‘ feet) ?ight conditions. This 
internal pressure causes the sealing member 32 to press 
outwardly, uniformly and tightly against the sealingmem 
ber 31 when the closure structure 17 is in its normal closed 
condition as shown in FIG. 1. Under the in?uence of 
this internal pressure, the sealing members 31, 32 at their 
central sealing portions with the spaced openings 37, 38 
may be bowed slightly in the direction toward the exterior 
of the helmet so that they no longer have their normal 
planar con?guration shown in FIG. 5. However, this 
bowing has no effect upon the seal since the opening 38 
is closed by the adjacent continuous wall of the sealing 
member 31 and the opening 37 by the adjacent continuous 
wall of the sealing member 32, while the remainder of the 
adjacent contacting initially planar surfaces of the seal 
ing members 31, 32 further assure maintenance of the 
seal. Thus, no leakage can occur through the openings 
37, 38. 
The annular bead portions 33, 34 securely hold the seal 

ing members 31, 32 against being forced out of their po 
sition between the end ?ange portion 27 and the retain~ 
ing washer 36, and also produce an effective Q-ring seal 
against the tubular housing 21 including the end ?ange 
portion 27 thereof and against the retaining washer as, 
all by virtue of their being held tightly between the end 
?ange portion 27 and the retaining washer 36 and their 
being seated within bead-receiving recesses 23 and 35, 
respectively. 
When the wearer wishes to eat or drink while the helmet 

is under the said internal gaseous pressure during ?ight 
at high altitude, the wearer holds a collapsible container 
39 with liquid food or water therein in his hand, and then 
inserts the rigid tube 26 which is attached to the container 
39, through the closure structure 17 until the free end 
portion Ztla is in his mouth as shown in FIG. 2, after 
which insertion the container is manually collapsed to 
compel the contained liquid or liquid food to ?ow through 
the tube to the mouth. The insertion is accomplshed by 
forcing the rounded end portion Ztla of the tube 20 ini 
tially through the circular opening 37 in the sealing 
member 31. This simultaneously stretches and deforms 
and axially inwardly ?exes both sealing members 31, 32 so 
as to bring the spaced-apart openings 37, 38 into axial 
alignment and enlarge the diameter of the opening 37 and 
change the straight slitted opening 38 to an approximately 
circular con?guration. The axially inward force exerted 
by the wearer compels the tube to pass entirely through 
both sealing members 31, 32 and project beyond the same, 
whereby the annular marginal portions 370: and 38a of 
the openings 37 and 38 are resiliently srtetched and flexed 
axially inward of the closure in continuous contacting 
sealing relation with one another and with the tube 20 in 
the manner shown especially in FIG. 6. 
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The tube 2b of the container 39 can be conveniently 
withdrawn from the closure 17 by simply exerting rnan 
ually an axial force in the direction towards the exterior 
of the helmet. Upon removal of the tube 20 the sealing 
members 31, 32 immediately retract and resiliently re 
sume their normal undeformed substantially planar dis 
position With the circular opening 37 and the straight 
slitted opening 38 closed against leakage by the coaction 
of the contacting central sealing portions of said mem 
bers. 
The modi?ed closure structure 40 shown in FIG. 7 is 

constructed and arranged like the closure structure 1'7 
shown in FIGS. 3 and 5 except that both openings at, 
42 in the transvesre sealing members are circular and of 
the same diameter and equally spaced to opposite sides 
of a diametral center line “A” of the members with 
the centers of both openings 41, 42 located on the di 
ametral center line “B” perpendicular to the ?rst said 
diametral center line. The sealing members of the clo 
sure structure 40 function substanially like the sealing 
members 31, 32 whereby the spaced-apart openings 41, 
42 are brought into axial alignment and their marginal 
portions seal against the tube 20 by virtue of the resilient 
stretching, deformation and axial inward ?exing of the 
sealing members, when the tube 20 is inserted forceably 
through the closure in the manner described hereinabove 
for the closure structure 17. The closure structure 40 
also provides an effetcive seal when the tube 2%) does not 
extend through the structure. 
The modi?ed construction 45 shown in FIG. 8 is sub 

stantially like that of the closure structure 17 except each 
of the transverse sealing members has a straight slitted 
opening 46 and 47. These openings 46, 47 are of equal 
length and equally spaced from a diametral center line 
“A” of the sealing members and extend in parallel rela 
tion to such center line and to one another. The closure 
structure 45 including the said transverse sealing mem 
bers thereof functions in substantially the same manner as 
the closure structure 17 to effect a seal at the marginal 
portions de?ning the openings 46, 47, when the rigid tube 
20 is forced through the openings 46, 47 in the sealing 
members into the interior of the helmet. The closure 
structure 45 also provides an effective seal when the tube 
20 does not extend through the structure. 
The helmet with the closure structure 17, for example, 

mounted in the visor portion 16 as shown in FIGS. 9 and 
it), makes possible the smoking of a cigarette 48 or a 
cigar during ?ight at high altitude. To this end, the tube 
20 constitutes an element of means 52 for engaging and 
holding a cigarette or cigar and for conducting the smoke 
from the burning cigarette or cigar. The means 52 
comprises a rigid tube 2%} of metal or plastic material 
having a bore therein extending from the open month 
end portion 20a through an intermediate portion 20b 
and terminating in a counterbore 20c in an opposite ‘‘ 
enlarged open end portion 280' of the tube 20. This 
provides an internal annular shoulder we at the junc 
ture of the enlarged end portion Mid and the intermediate 
portion 20b. The enlarged end portion 20d receives 
and holds an end portion of the cigarette or cigar 48. 
A rigid centrally apertured partition member 49 of 

hard rubber or other rigid plastic material is disposed 
transversely of the counterbore 2-30 at the shoulder Ziie 
and secured as by a suitable adhesive to the enlarged 
open end portion Zild. The apertured partition member 
49 provides an annular seating surface 49a at its axially 
inner face. A second rigid apertured member 50 of hard 
rubber, for example, is disposed in the uniform bore of 
the intermediate portion Z?b and secured to the wall 
thereof as by a suitable adhesive so that the members 4-9 
and 5b are in axially spaced-apart ?xed relation. 
A ‘movable rigid sphere 51 of suitable corrosion-re 

sistant metal, for example, is disposed in the uniform bore 
in the intermediate portion 20b and adapted to abut 
and seal against the seating surface 49a of the member 

fit) 

8 
4-9. A coiled compression spring 53 of suitable metal 
extends between the sphere 51 and the member 5%) and 
resiliently urges the sphere 5]; against the seating surface 
4%. This arrangement prevents the release of the in 
ternal ?uid pressure and the outward flow of gaseous 
?uid from within the helmet 15 through ‘the means 52 
when the open end portion 25a is not within the wearer’s 
mouth; but permits the flow of smoke to the wearer when 
the latter applies suction to the open end portion Ztla of 
the tube 20. When the smoke is exhaled by the wearer 
into the space within the helmet, the smoke is exhausted 
into the ?ying suit and thence to the outside of the suit, 
but the means for elfecting such functions constitutes 
no part of the invention and accordingly is not shown. 
The construction and arrangement of the means 52 

permits the cigarette or cigar to be lighted, if desired, 
before the tube 24} is inserted through the closure struc 
ture l7 and then into the mouth of the wearer, and 
avoids an outward rush of gaseous ?uid under pressure 
which would burn the tobacco before the cigarette or 
cigar could be smoked. The tube 20 of means 52 is 
inserted and withdrawn in the manner described here 
inabove, and when inserted, the sealing members 31, 32 
effect the required seal against the tube as shown in 
FIGS. 9 and 10. 

Variations such, for example, as provision of an ac 
cess opening and its associated closure structure in a 
location other than the visor for temporarily admitting 
a rigid tube or other element through the wall of the 
helmet for purposes other than feeding, drinking and 
smoking, e.g., the provision of a further air supply in 
case of emergency, may be made Without departing from 
the scope of the invention as it is de?ned in the fol 
lowing claims. 

I claim: 
1. A helmet of generally domed con?guration for at 

tachment to a ?ying suit so as to entirely enclose the 
wearer’s head and adapted to be maintained at an inter 
nal ?uid pressure exceeding that of the ambient at 
mosphere, said helmet including at its front a visor 
portion of rigid transparent material with an access aper 
ture therethrough at its lower region for positioning in 
front of the wearer’s face with said aperture adjacent 
the mouth of the wearer, and penetrable sealing closure 
means mounted in said aperture in united sealing rela 
tion to said visor portion, said closure means including 
a transverse substantially planar sealing wall member 
of highly resilient elastomeric material divided inter 
mediate its thickness throughout at least a central area 
thereof spaced from the periphery thereof providing a 
pair of superimposed substantially planar sealing por 
tions of said elastomeric material, said sealing portions 
having adjacent substantially ?at surfaces in continuous 
contact, when said wall member is in normal position, 
one of said sealing portions having an opening there 
through covered by the said ?at surface of the other 
sealing portion and spaced from one side of a center line 
extending transversely of said wall member and the other 
sealing portion having an opening therethrough covered 
by the said ?at surface of the ?rst-mentioned sealing 
portion and spaced from the other side of the said trans 
verse center line when said wall member is in said normal 
position, both said openings being brought temporarily 
into alignment and both marginal portions de?ning said 

» openings being ?exed in sealing contact with one another 
and with a rigid tube by virtue of resilient stretching 
and ‘deformation of said sealing portions of the sealing 
wall member when the rigid tube is inserted through both 
said openings from the outside of the helmet and thereby 
penetrating said closure means. 

2. A helmet of generally domed con?guration for at 
tachrnent to a ?ying suit so as to entirely enclose the 
wearer’s head and adapted to be maintained at an in 
ternal ?uid pressure exceeding that of the ambient atmos 
phere, said helmet including a rigid wall portion with an 
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‘access aperture therethrough, and a penetrable sealing 
closure structure closing said aperture in said Wall por 
tion, said closure structure comprising a rigid tubular 
housing having a bore thereth-r-ough and a continuous 
annular wall disposed within said access aperture and 
secured in contacting sealing relation vto the helmet wall 
portion, said housing having a continuous‘annular internal 
radial ?ange spaced from an'end thereof with an annular 
bead-receiving recess in the radially outer ‘region of the 
axially inner surface of said ?ange, holding means within 
said bore in overlapping spaced relation .to said ?ange and 
detachably engaging said wall of the housing, said hold 
ing means including a continuous annular element pro 
viding in its axially inner surface a continuous annular 
bead-receiving recess opposite the said recess in said 
?ange, and a substantially 'planar sealing wall member 
of highly resilient elastomeric material disposed trans 
versely of said bore in the space between said ?ange and 
said holding means with peripherally-extending continu 
ous bead portions of said sealing wall ‘member seated in 
said recesses in contacting sealing relation to the Walls 
thereof thereby holding said sealing wall member within 
said housing to close said bore therein, said sealing wall 
member being divided substantially midway its thickness 
and throughout at least the major part of its area provid 
ing a pair of superimposed substantially planar sealing 
portions of said elastomeric material, said sealing por 
tions having adjacent substantially ?at surfaces in con 
tinuous contact when said wall member is in normal 
position, one of said sealing portions having an opening 
therethrough covered by the said ?at surface of the other 
sealing portion and spaced from one side of a center line 
extending transversely of said sealing wall member and 
of said bore in the housing and the other sealing portion 
having an opening therethrough covered by the said ?at 
surface of the ?rst-mentioned sealing portion and spaced 
from the other side of the said transverse center line 
when said wall member is in said normal position, both 
said openings being brought transversely into axial align 

ent and both marginal portions de?ning said openings 
being ?exed in sealing contact with one another and with 
a rigid tube by virtue of resilient stretching and deforma 
tion of said sealing portions of the sealing wall member 
when the rigid tube is inserted through both said open 
ings from the exterior of the helmet and thereby penetrat 
ing said closure structure. 

3. A helmet of generally domed con?guration for at 
tachment to a ?ying suit so as to entirely enclose the 
wearer’s head and adapted to be maintained at an internal 
?uid pressure exceeding that of the ambient atmosphere, 
said helmet including at its front a visor portion of rigid 
transparent material with an ‘access aperture therethrough 
at its lower region for positioning in front of the wearer’s 
face with said aperture adjacent the ‘mouth of the wearer, 
and a pentrable sealing closure-structure closing said aper 
ture in said visor portion, said closure structure compris 
ing a rigid tubular housing having a bore therethrough 
and a continuous annular wall disposed Within said access 
aperture and secured in contacting sealing relation to said 
visor portion, said annular wall having an annular internal 
radial ?ange in said bore at one end of said housing with 
a continuous annular bead-receiving recess in the axially 
inner surface and radially outer region of said ?ange, a 
continuous annular retaining Washer in said bore in over 
lapping spaced relation to said flange and having a con 
tinuous annular bead-receiving recess in its axially inner 
surface and radially outer region and in axial alignment 
with said recess in the ?ange, a pair of superimposed 
sealing members of highly resilient rubbery material and 
substantially planar disk con?guration with superimposed 
substantially ?at surfaces in continuous contact when said 
members are in normal position, said members being dis 
posed transversely of said bore in the space between said 
?ange and said retaining washer, and means detachably 
engaging said housing and said Washer to hold the latter 
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and said sealing members in the housing, each sealing 
member including an integral bead portion of said re 
silient rubbery material extending continuously about its 
entire periphery and seating in the adjacent recess in con 
tacting sealing relation to the wall thereof, one sealing 
member having an opening therethrough covered by the 
said ?at surface of the other member and spaced from 
one side of a diametral center line of the member and 
the other sealing member having an opening therethrough 
covered by the said ?at surface of the ?rst-mentioned 
member and spaced from the other side of the said dia~ 
metral center line when the members are in said normal 
position, both said openings being brought into axial 
alignment and both marginal portions de?ning said open 
ings being ?exed in sealing contact with one another and 
with a rigid tube by virtue of resilient stretching and 
deformation of said members when the rigid tube is in 
serted through both said openings from the exterior of 
the said helmet and thereby penetrating the said closure 
structure. 

4. A helmet of generally domed con?guration for at 
tachment to a ?ying suit so as to entirely enclose the 
wearer’s head and adapted tobe maintained at an internal 
?uid pressure exceeding that of the ambient atmosphere, 
said helmet including at its ?ront a visor portion of rigid 
transparent material with an access aperture therethrough 
at its lower region for positioning in front of the wearer’s 
face with said aperture adjacent the wearer’s mouth, pene 
trable sealing closure means mounted in said aperture in 
sealing relation to said visor portion and including a trans 
verse deformable sealing wall member of highly resilient 
rubbery material having a pair of normally spaced open 
ings in temporary alignment, and means including a rigid 
tube insertable through said openings in the wall mem 
ber and adapted for engaging a source of ?uid located 
adjacent and exterior of the helmet, said tube when in 
serted through the wall member, being in removable rela 
tion thereto extending from the exterior of the helmet 
through the temporarily aligned openings in said sealing 
wall member with marginal portions de?ning said open 
ings resiliently stretched and deformed and ?exed in seal 
ing contact with one another and with the tube and said 
tube terminating within the interior of the helmet in an 
open end portion adapted to be disposed in the wearer’s 
mouth, said transverse sealing wall member in its normal 
position and non-deformed condition being generally 
planar and divided intermediate its thickness throughout 
at least a central area thereof spaced from the periphery 
thereof providing generally planar sealing portions of said 
rubbery material having adjacent substantially ?at surfaces 
thereof in superimposed contact with one of said openings 
extending through one of said sealing portions and closed 
by said ?at surfaces of the other sealing portion and ar 
ranged in transversely spaced relation to the other of said 
openings extending through the other sealing portion and 
closed by said ?at surface of said one sealing portion, said 
sealing portions being resiliently stretchable and deform~ 
able to permit the temporary alignment of said openings 
when said tube is inserted from the helmet exterior 
through said sealing wall member of the closure means. 

5. A helmet de?ned in claim 4 in which said means 
for engaging a source of ?uid comprises said rigid tube 
having a bore therein extending from said open end por 
tion through an intermediate portion of the tube and ter 
minating in a counterbore in an opposite enlarged open 
end portion of said tube to provide an internal annular 
shoulder at the juncture of said enlarged end portion and 
said intermediate portion, a rigid centrally apertured par 
tition member disposed transversely of said counterbore 
at said shoulder and united with the wall of the tube and 
providing an annular seating surface at the axially inner 
face of said member, a second rigid apertured member 
in said bore secured to said intermediate portion in spaced 
relation to the said partition member, a movable rigid 
sphere in said bore adapted to abut said seating surface, 
and a coiled compression spring extending between said 
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sphere and said second member resiliently urging said 
sphere against said seating surface thereby preventing 
the release of the ?uid pressure and outward ?ow of fluid 
from within said helmet, but permitting ?ow of ?uid to 
the wearer when the latter applies suction to said tube. 

6. A penetrable sealing closure structure for an access 
opening in a rigid wall of a ?ying suit helmet adapted to 
permit a tube to be temporarily inserted through and with 
drawn from the said closure structure by operation ex 
ternally of the helmet and adapted to seal against the in 
sorted tube when the helmet is under an internal ?uid 
pressure greater than that externally of the helmet, said 
closure structure comprising a tubular housing having a 
bore therethrough providing a continuous annular wall 
with an annular internal radial ?ange in said bore at one 
end of the housing, said internal radial ?ange having a con 
tinuous annular bead-receiving recess in its axially inner 
surface ‘and radially outer region, a sealing member of 
highly stretchable resilient rubbery material and planar 
disk con?guration with a thickness substantially less than 
its diameter disposed transversely of said bore in contact 
with said internal ?ange, said sealing member having at 
one planar face thereof an integral bead portion project 
ing axially and extending continuously about the circum 
ference of the member and seated in and contacting the 
Wall of said recess, a separate second sealing member of 
highly stretchable resilient rubbery material and planar 
disk con?guration with a thickness substantially less than 
its diameter disposed transversely of said bore with one 
planar face thereof in superimposed continuous contacting 
relation to the adjacent planar face of the ?rst said sealing 
member throughout the area thereof when the members 
are in normal position, said second sealing member hav 
ing at the other planar face thereof an integral bead por 
tion projecting axially and extending continuously about 
‘the circumference of said second member, the ?rst said 
sealing member having a circular tube-receiving opening 
‘therethrough closed by the adjacent planar face of said 
second member and spaced from one side of a diametr-al 
center line of the member and the said second sealing 
member having a tube-receiving opening of straight slit 
con?guration therethrough closed by the adjacent planar 
face of said ?rst member and spaced ‘from the opposite 
side of and parallel with the said diamet-ral center line 
and spaced from said circular tube-receiving opening 
when the members are in normal position, said circular 
opening and said slitted opening being adapted to be 
brought into temporary axial alignment with both mar 
ginal portions de?ning the said openings axially ?exed 
in sealing contacting relation to one another and to a 
rigid tube by virtue of resiliency, stretchability and de 
formability of the members when the said tube is tem 
porarily inserted through both openings in said sealing 
members thereby penetrating the closure structure, a con 
tinuous annular retaining washer with a central opening 
therethrough superimposed upon and contacting said sec 
ond sealing member, said retaining washer at its radially 
outer region having a continuous annular portion con‘ 
:structed and arranged to receive and contact said head 
portion of said second sealing member, and means de 
‘tachably engaging said housing and said retaining washer 
thereby holding said sealing members including said bead 
portions in sealing contact with said housing and said re 
.taining washer. 

7. A penetrable sealing closure stlucture for an access 
lopening in the Wall of a ?ying suit helmet, said closure 
structure comprising a rigid tubular housing with an axial 
'ibore therethrough and an annular ?ange extending radi 
zally inward in said botre at one end of the housing pro 
viding a continuous annular recess at the radially outer 
region of the axially inner surface of the ?ange, an annu 
lar retaining washer in said bore in overlapping spaced 
relation to said ?ange with the radially outer portion of 
the washer axially offset relative to the radially inner 
portion thereof thereby providing a continuous annular 

10 

60 

75 

12 
recess in axial [alignment with and opposite said recess in 
the ?ange, a pair of superimposed sealing members of 
highly resilient rubbery material and planar disk con 
?guration with superimposed adjacent substantially ?at 
surfaces in continuous contact when the members are in 
normal position, said members being disposed transverse 
ly of said bore in the space between said ?ange and said 
retaining washer, and means detachably engaging said 
housing and said retaining Washer to hold the latter and 
said sealing members in the housing, each sealing member 
including an integral head portion of said resilient rub 
bery material extending continuously about its ‘entire 
periphery and seating in the adjacent recess in contacting 
sealing relation to the wall thereof, one sealing member 
having an opening therethrough closed by the said ?at 
surface of the other member and spaced from one side of 
a diametral center line of the member and the other seal 
ing member having an opening therethrough closed by 
the said ?at surface of said one member and spaced from 
the opposite side of said diametral center line when said 
members are in normal position, both said openings being 
brought into axial alignment and both marginal portions 
de?ning said openings being axially ?exed in sealing con 
tact with one another and with a rigid tube by virtue of 
resilient stretching and deformation of said sealing mem 
bers when the rigid tube is inserted through both said 
openings and thereby penetrating said closure structure. 

8. A helmet of generally domed con?guration for at 
tachment to a ?ying suit so as to entirely enclose the 
wearer’s head and adapted to be maintained at an internal 
?uid pressure exceeding that of the ambient atmosphere, 
said helmet including a rigid wall portion with an access 
aperture therethrough, and a penetrable sealing closure 
structure closing said aperture in said wall portion, said 
sealing closure structure comprising a pair of resilient, 
elastomeric, superimposed sealing members with super 
imposed substantially ?at surfaces in contact one to the 
other and with a separate opening in each member and 
with said openings out of alignment, when the members 
are in normal position, so that the closure structure is 
rendered air-tight by contact of said ?at surfaces on the 
members, said sealing members being elastically deformed 
by sequential insertion of an element through the openings 
in said members from the exterior of said helmet to 
bring the openings into alignment to permit the said ele 
ment to be pushed through said openings, thereby pene 
trating the closure. 

9. A penetrable sealing closure structure comprising 
a pair of similarly resilient elastomeric superimposed seal 
ing members each including a ?at surface disposed trans 
versely of the closure structure with the ?at surfaces of 
the sealing members in superposed contact one to the 
other and with a separate opening through each mem 
ber in a portion thereof having said ?at surface and with 
said openings out of alignment, when the members are 
in normal position, so that the closure structure is ren 
dered airtight by contact of said ?at surfaces on the 
members, the thickness of each of said sealing members 
being less than the least transverse dimension of the 
closure structure so that both members are elastically de 
formed by sequential insertion of an element through the 
openings in said members to bring the openings into align 
ment to permit the said element to be pushed through said 
openings, thereby penetrating the closure. 

10. A penetrable sealing closure structure as de?ned in 
claim 9 in which one of said openings is spaced from and 
located wholly to one side of a line which extends trans 
versely of the closure structure, and the opening in the 
other sealing member is spaced from and located Wholly 
to the opposite side of said line. 

11. A penetrable sealing closure structure as de?ned in 
claim 9 in which one of said openings is circular and is 
spaced from and located wholly to one side of a line 
which extends transversely and centrally of the closure 
structure, and the opening in the other sealing member is 
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a straight slit which is spaced from and located wholly 
to the opposite side of said line. 

12. A penetrable sealing closure structure comprising 
a rigid tubular housing provided with axially spaced fac 
ing annular recesses, and a pair of resilient elastomeric 
superimposed sealing members of flat disk shape each in 
cluding a ?at surface disposed within and transversely of 
said tubular housing with the ?at surfaces of the sealing 
members in superposed contact one to the other and 
with a separate opening through each member in a por 
tion thereof having said ?at surface and with said open 
ings out of alignment, when the members are in normal 
position, so that the closure structure is rendered air 
tight by contact of said flat surfaces on the members, each 
of said sealing members being provided with a periph 
erally extending annular bead in the non-contacting sur 
face of the member, each annular bead being seated in 
one of said annular recesses in said tubular housing, and 
the thickness of each of said sealing members being less 
than the least transverse dimension of the closure struc 
ture so that the members are elastically deformed by 
sequential insertion of an element through the openings 
in said members to bring the openings into alignment to 
permit the said element to be pushed through said open 
ings, thereby penetrating the closure. 

13. A penetrable sealing closure structure comprising 
a pair of resilient elastomeric superimposed sealing mem 
bers each including a ?at surface disposed transversely 
of the closure structure with the ?at surfaces of the seal 
ing members in superposed contact one to the other and 
with a separate opening through each member in a por 
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tion thereof having said ?at surface and with said open 
ings out of alignment, when the members are in normal 
position, so that the closure structure is rendered air 
tight by contact of said ?at surfaces on the members, the 
thickness of each of said sealing members being less than 
the least transverse dimension of the closure structure 
so that the sealing members are elastically deformed by 
sequential insertion of an element through the openings 
in said members to bring the openings into alignment to 
permit the said element to be pushed through said open 
ings, thereby penetrating the closure, and a rigid tubular 
housing including means detachably mounting the sealing 
members within and transversely of the tubular housing, 
said housing including guide means for guiding said ele 
ment into the said opening in one of said sealing members. 
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