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The present invention relates to an improved protective 
helmet assembly for pilots of high-speed, high altitude air 
craft, and, more particularly, to a helmet assembly having 
an integral oxygen breathing assembly. 

Protective helmet assemblies `of the prior art may be 
broadly classified as those comprising part of a full .or 
partial pressure suit and those having an open facial area 
partially covered by separate goggles and oxygen mask. 
Flight altitudes in excess of 50,000 feet require a pressure 
suit for pilot protection in the event of emergency de 
compression. Such a garment, however, is fatiguing and 
unnecessary for flights that can be accomplished at cabin 
altitudes under 45,000 feet. During such flights, adequate 
protection can be provided by a helmet system only. Since 
relative discomfort and fatigue are such that pilots 
strongly prefer to wear the minimum of equipment neces 
sary to their particular mission, it is highly desirable that 
a choice of alternative equipment be provided for use on 
flights not requiring the bulky pressure suit. 

Contemporary helmet designs with separate mask as 
semblies do not offer positive assurance of emergency 
oxygen for pilot ejection at Mach Il speeds since the high 
velocity air stream tends to tear loose the exposed oxygen 
mask. Moreover, the open-faced configuration of the 
helmet does not Offer protection from flash burns upon the 
exposed facial areas on ejection from supersonic seats. 

Accordingly, an .object of the present invention is to 
provide a unified protective helmet and oxygen breathing 
system offering positive assurance of emergency oxygen 
and facial protection when ejecting at Mach II speeds. 
Another object of the invention is to provide a protec 

tive helmet and integral oxygen breathing system which 
lits a substantial majority of pilots, i.e. those between 
the 5th and 95th percentile, thereby substantially reducing 
the number of different sized helmets required to iit every 
pilot. t 

A further object of the invention is toV provide a pro 
tective helmet offering substantially increased peripheral 
vision for the pilot and decreased VCO2 concentration in 
the oral~nasal cavity. ' 

Still another object of the invention is to provide a 
comfortable helmet which is self ventilated by the respira 
tory exhaust. 
An additional object of this invention is to provide an 

improved face seal member conformable to wide facial 
variations. 

Other and further objects, featuresvand advantages of 
the invention will become apparent as the description 
proceeds. 

Brieñy, in accordance with a preferred form of the 
present invention, a protective helmet comprises an outer, 
two-piece shell generally shaped to lit the human head. 
The two shell halves are hinged together at the top to 
provide a clam shell entry. A lower opening formed in 
the shell receives the wearer’s neck. This opening is sub 
stantially smaller than the wearer’s head, making l-oss of 
the helmet during emergency ejection virtually impos 
sible. V . v 

A full-face opening is surrounded .on the inner side of 
the helmet by a flexible face seal which engages the pe 
riphery of the wearer’s face. A transparent Vvisor may be 
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lowered into position in front of the opening thereby trans 
forming the space between the face seal and the trans 
parent visor into an .oral-nasal cavity. Oxygen is supplied 
this cavity via a spray bar which plays upon the trans 
parent window to assist in defogging. Exhalation passes 
into a duct at the lower edge of the visor opening and is 
ducted over the wearer’s head to the rear 4of the helmet, 
thereby assisting in cooling the ̀ back .of the wearer’s head. 
The oxygen breathing regulator and compensated ex 
halation valve are located inside the helmet shell as an in 
tegral part thereof. 
A feature of the present invention is a face seal which 

automatically adjusts to varying facial widths and con 
tours. An inner frame -designed to generally follow the 
facial contours is adapted for horizontal outward flexure. 
The frame is padded with a resilient material, a portion 
of which is both pneumatically and mechanically loaded 
against the face by a strip of porous resilient material re 
tained between the padded covering and the frame proper. 
A helmet suspension system includes a movable back 

rest which may be adjusted so as to hold the wearer’s head 
forward in the helmet. This improves the visual field of 
the wearer and, in addition, reduces the dead space in the 
oral-nasal cavity. The suspension may be adjusted in 
flight so that the degree of stability may be varied to suit 
flying situations. Also, comfort of the pilot is considera 
bly improved by periodic adjustments .of the suspension. 
A more thorough understanding of the invention may 

be obtained by a study of the following detailed descrip 
tion taken in connection with the accompanying draw 
ings in which: 

FIG. l is a right front perspective view of a protective 
helmet constructed in accordance with the invention; 

FIG. 2 is a left side view of the helmet with portions 
of the outer shell broken away; 
FIG. 3 is a right side View of the helmet in section; 
FIG, 4 is a perspective view of the integral oxygen 

supply and exhaust system; 
FIG. 5 is a rear view of the helmet suspension system; 
FIG. 6 is a view taken along line 6_6 of FIG. 5; 
FIG. 7 is a cross-section view taken along line 7-7 

of FIG. 5; 
FIG. 8 is an elevational view of a face seal constructed 

in accordance with the present invention; 
FIG. 9 is a perspective view of the face seal of FIG. 8; 

and 
FIG. 10 is a plan View of the face seal of FIG. 8. 
Referring now to the figures, a protective flight helmet 

comprises a shell 10 formed of two halves 11, 12 of 
hard, penetration resistant material shaped to cover the 
head of the wearer. A preferred material for the front 
and rear halves of the shell 10 is a molded epoxy resin and 
glass cloth laminate. The two shell halves are hinged at 
the top as shown at 13 to form a clam shell type entry 
and are keyed together throughout the extent of the 
joint 14. A positive, automatic lock 15 is provided on 
each side of the helmet near the bottom edge of the shell 
to lock the shell halves together. 
The shell 10 includes a cut-out 20 for the wearer’s 

neck. This neck opening is close fitting with portion 21 
of the rigid shell half 11 cupping the wearer’s chin (FIG. 
3), thereby minimizing air scoop effect. Since the neck 
opening 20 is considerably smaller than the wearer’s head 
when the helmet is in position and locked, loss of the 
helmet during high speed ejection is virtually impossible. 
The neck opening is preferably padded with a soft eX 
truded neoprene sponge edgeroll 22, which in turn is 
covered with a scu?f-resistant covering 23 such as cabretta 
leather; ‘ 

The front shell half 11 includes a full-face opening 25 
extending above the chin to the brow of the wearer. A 
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transparent visor 25 comprises a frame 27, preferably 
formed of fiberglass and epoxy resin retaining an ultra 
violet absorbing acrylic plastic window 28. Frame 27 is 
shaped to follow the exterior contour of the full-face 
opening 25. Frame 27 is pivotally mounted to the front 
shell half Il by respective visor pivots 30, 3l (FIGS. l 
and 2). Visor 26 is lowered from a position above the 
head of the wearer to a position in front of said full 
face opening 25 by pushing downward upon detent button 
32 located in the left visor pivot Sli. A pneumatic visor 
seal comprising a resilient conduit 4i) surrounding the 
opening 25 is automatically inliated when visor 26 is 
lowered. As shown in FIGS. l and 4, this seal is con 
nected to an on-off oxygen valve 4I. The valve is located 
in the right visor pivot 3i) and is opened and closed upon 
respective lowering and raising of the visor 26. Addition 
ally, valve 4I includes a slide actuator 42 which when 
pushed downwardly unlocks the visor 26 and shuts off 
incoming oxygen. The on~off oxygen valve 4i located in 
the right visor pivot 30 also acts as a lock for the visor 
in the lowered position. Locking action is also provided 
by friction of the inflated seal. 
An additional tinted visor 33 is also preferably pivoted 

upon the pivots 30, Si. This tinted visor assembly is light 
in weight and designed to break away in wind blasts so 
that no air scoop effect is produced. 
A face seal 49 surrounds the interior of the opening 

25 and comprises inner and outer light weight fiberglass 
and epoxy laminated frames 50, 51. In the description 
which follows, “inner” means toward the interior of 
the helmet and “outer” means toward the exterior thereof. 
The inner frame member Si) is adapted for surrounding 
the Wearer’s face and is formed as a section of a spheroidal 
Isurface which is, in plan view (FIGS. 8 and 9) broader at 
the top or forehead portion 52 than at the bottom or 
chin portion 53. Additionally, the frame 5t] curves in 
wardly from the lforehead portion as shown at 54 in 
FIGS. 2, 9 to accommodate the Wearer’s Zygomatic arches. 
The thin fiberglass construction of frame 5I gives it 
sufiicient resiliency to flex horizontally outwardly as 
shown by the broken lines 55 of FIG. l0. This flexure 
of this member in combination with its foam rubber 
covering described below provides a seal which automati 
cally adjusts to varying facial widths and contours. 
The outer frame member 5I has a generally L-shaped 

cross-section contoured to ñt the shell 11 proximate 
the visor opening 25. Frames 5i), 51 are connected by a 
diaphragm 56 of flexible multi-directional stretch material 
such as closed cell neoprene sheet. In the embodiment 
shown, the diaphragm covers the outer surface of frame 
51 and serves as the gas tight seal between the frame and 
the shell half Il. Alternatively, a separate sealing ring 
may be used therebetween. The diaphragm 56 coversa 
portion of the inner side of frame 50 las shown 1n 
FIG. 2. 

Inner frame 5G is covered with a iiexible material such 
as a closed cell neoprene foam pad formed by an inner 
member 57 aiiixed to and extending entirely around the 
inner surface of frame 50 and an outer member 58 affixed 
to the lower portion of both the outer surface of frame 
50 and member 57. Flexible members 57, 58 include an 
inwardly extending portion 59 at the bottom of the face 
seal which is contoured to fit the chin. This contour may 
be formed by cutting a wedge-shaped portion from mem 
ber 57 and abutting the respective ends together as at 110. 
Outer member 58 supports the abutting ends and pro 
vides an additional thickness of material in the chin area. 
The interior portion III of pad 57 is not attached to 

the inner frame 50 but forms a wedge-shaped groove i12 
extending around the entire circumference of frame 50. 
An elongated strip 113 having relatively small cross-sec 
tional dimensions and formed of porous resilient material 
such as open cell polyurethane foam is aflixed between 
the interior portion III of pad 57 and the portion of the 
diaphragm 56 covering the inner frame 50. Strip 113 
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4 
serves for both pneumatically and mechanically loading 
the pad portion III in contact with the face. Pneumatic 
loading is provided by air pressure within the oral-nasal 
cavity 60 described below, this air passing through the 
porous material of strip 113 thereby maintaining the inner 
surface of portion 111 in contact with the face along its 
entire circumference. 
The face seal 49 is shown in FIG. 2 in a relaxed posi 

tion and in FIG. 3 in the usual compressed position when 
worn. The face seal 49 rests on the bony structure of the 
face. It encloses the brow, passes down the sides from 
the temple to the rear of the jaw and cups the chin. It 
has been found that a single face seal constructed in the 
manner described above comfortably and reliably fits 
the 5th to 95th percentile faces. The seal is self-centering 
and assists in maintaining stability. A particular advantage 
of the face seal 49 is that it is attached well forward in 
the front half 11 of the helmet shell. This provides mini 
mum dead space in the oral-nasal cavity 60‘ thereby assist 
ing in preventing an increased CO2 concentration therein. 
In addition, this seal in combination with the adjustable 
back pad described herein-below provides increased peri 
pheral vision for the pilot. 
The space between the face seal and the visor 26 forms 

an oral-nasal cavity 60. Oxygen is injected into this cavity 
by a spray bar 61 comprising a tubular member sub 
stantially surrounding the opening 25 and having a plu 
rality of longitudinally spaced orifices. The oxygen ejected 
from the spray bar washes across the transparent Window 
23 to assist in defogging. Exhalation from the cavity 60 
passes into a duct 62 formed at the lower edge of the 
visor opening 25 by the outer shell 11 and interior wall 
member 63 affixed thereto. The exhalation is exhausted 
through a compensated exhalation valve 64 in the left 
jaw area into a duct 65 also formed by the outer shell 11 
and an inner wall member 66 affixed thereto. This duct 
joins with a duct 67 extending just above the upper edge 
of opening 25; duct 67 being formed between outer shell 
11 and an inner wall member v68. Wall member 68 in 
cludes at least one and preferably several apertures 69 
which coincide with apertures 70 formed in the liner 9i) 
described hereinafter. The exhalation is exhausted through 
these apertures to the rear of the helmet, thus providing 
a means for self-Ventilating the helmet interior and in par 
ticular assisting in cooling the back of the Wearer’s head. 
Oxygen is supplied the spray bar `61 from a demand 

oxygen regulator 75 mounted on the inside of the helmet 
shell 11 as an integral part thereof. A preferred regulator 
75 is described and claimed in the U.S. Patent No. 3,076, 
454, I. R. Evans et al. assigned to Robertshaw Controls 
Company, assignee of the present invention. The regulator 
75 in turn is supplied from the one-off valve 41. An ex~ 
ternal supply of oxygen is connected to this valve via a 
conduit 76 (FIG. 4). It will thus be apparent that the 
invention provides a unified helmet and oxygen breathing 
system. The fully enclosed oxygen assembly shown in 
the figures significantly reduces the drag effect which is 
caused by aerodynamic forces on pilot ejection from high 
speed aircraft. A further advantage of mounting the 
oxygen regulator on the inside of the helmet is that it 
provides visor defogging capability in the case of decom 
pression. 
The rear shell half 12 includes a suspension member 

for sizing the helmet to the wearer’s head, this suspen~ 
sion member comprising a movable back pad 77 (FIGS. 
5, 6 and 7). Pad 77 forms the back liner of the helmet 
and comprises curved fiberglass and epoxy laminated 
member 78, impact protecting liner 79 of rigid polyure 
thane foam, and comfort liner 80 of a soft polyester foam 
covered with fabric. The movable back pad is mounted 
so that its upright position is maintained while being 
movable forward and aft. Member 78 is indented at 81 
to form a longitudinal horizontal Ígroove in the back side 
thereof. A pair of vertical straps S2 span the groove and 
support headed pins S3 which attach to resilient mount 84. 
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The midpoint of member 84 is attached to the back of 
rear shell member 12 as shown in FIG. 6 to bias the back 
pad 77 toward the back wall of rear shell half 12. As 
shown in FIG. 5, pins 83 engage respective slots 85 per 
mitting the respective ends of resilient member 84 to 
move with respect to member 80. When this member is 
moved fore and aft by adjustment knob 86. 

Rotation of knob 86 selectively winds or unwinds a 
flexible cable 87 connected 4to flexible strip 8S. This latter 
strip is connected to the opposite side of shell 12 and 
abuts the back of back pad member 77. The strip 88 is 
free to slide with respect to the back of the member 77 
so that the latter member can assume a central position 
within the helmet, i.e., the back pad member is self 
centering when the helmet is worn. Rotation of knob 86 
producing windup of cable 87 in turn causes the entire 
'back of the liner to move forward against the force of 
mount 84 so that the wearer’s head is held forward in 
the helmet as shown in FIG. 3. The visual field is thus 
kept as large as possible. Other advantages of moving the 
wearer’s head forward in the helmet are that it improves 
the face seal and decreases the dead volume in the oral 
nasal cavity. ` 

The suspension may be adjusted in flight by simply 
rotating knob 86. The degree of stability of the helmet 
upon the wearer may thus be varied to suit flying con 
ditions. Also, the comfort of the wearer is considerably 
improved by periodic adjustments of the suspension. 
The remaining interior of the helment comprises a rigid, 

crushable liner 90 covering the fbrow, crown, back and 
sides of the wearer’s head up to the visor opening 25 and 
the front of the shell An example of a preferred material 
for this liner is a low density, rigid polystyrene material. 
This type of linear provides impact protection from side 
blows and increased helmet stability. Additional lining of 
the helmet interior is provided at the sides and back with 
soft polyether foam, covered with fabric, for increased 
comfort of the wearer. Variable thickness crown pads 91 
of the same material are used for vertical location of 
the helmet upon the wearer’s head. 
The chin area, bel-ow the face seal, may be padded 

with a resilient, slow-recovery sponge 95. This protects 
the chin and jaw from frontal loads and assists in stabi 
lizing the helmet. , 

All types of communication equipment are compatible 
with the helmet shown in the figures, earphones 100 
mounted to the respective sides of helmet shell 11 and 
microphone 101 mounted in the oral-nasal cavity 60 be 
ing shown by way of example. 
The manner in which the helmet is used is as follows: 

The locks 15 are depressed, thus allowing the back shell 
12 to be swung upwardly through an angle of approxi 
mately 90°. The person donning the helmet then moves 
the front shell 11 into position so that his face is com 
fortably seated in the face seal 49. The back shell 12 is 
then swung downwardly and automatically locks to the 
frontal shell. The visors 26, 33 may be either in the raised 
or lowered Iposition during donning and doiiing of the 
helmet. When the helmet is in place with the shell halves 
locked together, the suspension may ‘be adjusted by rotat 
ing knob 86 to translate the backrest 77 forward. ` 

When the visor detent in the left visor pivot 30 is actu 
ated and the clear visor 62 lowered, the on-off oxygen 
valve ¿ilV will automatically lock this visor down, in 
flate the visor seal 40 and turn on the supply to the auto 
matic pressure breathing regulator ’70. The wearer is 
thus fully ready for iiying simply by lowering his visor. 
To remove the helmet, the slide actuator 42 or the on-olf 
`valve 41 is pushed downwardly. This automatically un» 
locks the visor, shuts off incoming oxygen and exhausts 
the oxygen in the inliatable visor seal so that the visor 26 
may be immediately raised. The lock 15 may then be de 
pressed and the back shell 12 raised upwardly and the 
helmetV removed from the wearer’s head. ~ 

Although an exemplary embodiment of the invention 
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6 
has been disclosed and discussed, it will be understood 
that other applications of the invention are possible and 
that the embodiment disclosed may be subjected to vari 
ous changes, modifications and substitutions without 
necessarily departing from the spirit of the invention. 
We claim: 
1. A protective helmet and unified oxygen breathing 

assembly comprising 
an outer, two-piece shell of hard, penetration resistant 

material shaped to cover the human head, said two 
piece shell forming front and rear shell halves hinged 
together at the top thereof to form a clam shell type 
entry, 

said shell having a close fitting neck opening con 
siderably smaller than the wearer’s head, 

the front shell half including a full-face opening 
extending abovev the wearer’s chin to the brow of 
the wearer, 

a rigid, crushable inner lining covering the brow, crown, 
back and sides of the wearer’s head to said full-face 
opening, 

a transparent visor conforming to the exterior contour 
of said full-face opening, ` 

means for pivotally mounting said transparent visor 
to said front shell half so that said visor may be 
raised above the wearer’s head and lowered intn 
position in front of said full-face opening, 

a pneumatic visor seal surrounding said full-face open 
111g, 

means for automatically inñating said pneumatic visor 
seal when said transparent visor is lowered into posi 
tion, 

a face seal comprising inner and -outer frames, 
said inner yframe being padded with a resilient 

material to adjust to varying facial widths and 
contours, 

said outer frame being affixed to and supported by 
the internal wall of said front shell half around 
said full-face opening, and 

a iiexible diaphragm between said inner and outer 
frames, 

means affixed within said outer shell means for supply 
ing -oxygen to the oral-nasal cavity formed between 
said face seal and the transparent visor when said 
visor covers said full-face opening, 

an exhalation valve in communication with said oral 
nasal cavity, and 

a movable inner liner mounted in and supported by said 
rear shell half, 

means supported by said rear shell half for moving 
said inner liner fore and aft for moving the wearer’s 
head forward in the helmet into engagement with the 
padded inner frame of said face seal, said padded 
inner frame being moved forward in said front shell 
into a compressed position to make sealing contact 
with the wearer’s face thereby maximizing visual 
space in said oral-nasal cavity, and minimizing dead 
volume in said oral-nasal cavity. 

2. The protective helmet defined in claim 1 compris 
mg 

a duct opening into said oral-nasal cavity at the lower 
edge of said full-face opening, said duct containing 
said exhaust valve and extending along the inside 
wall of said front shell half to over said full~face 
opening and having at least one aperture into said 
shell above said face seal so that exhalation is ex 
hausted therethrough to self-ventilate the helmet in 
terior. 

3. The protective helmet `detined in claim 2 wherein 
said rigid, crushabl-e inner lining includes an aperture 

in alignment with the aperture in said exhalation duct. 
4. The protective helmet defined in claim 2 wherein 

said duct and exhaust valveinclude 
a compensated exhalation valve mounted in the jaw 

area of said front shell half, _ 
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a first duct means extending from said oral-nasal cavity 

to said exhalation valve, and 
a second duct means extending from said exhalation 

valve to over said full-face opening. 
5. The protective helmet defined in claim 1 wherein 

said movable inner liner includes 
a curved member having a longitudinal groove in the 

back side thereof, 
a resilient mount between said curved member and the 

rear Shell half permitting fore and aft movement 
of said member while biasing same toward the back` 
wall of said rear shell half, 

an adjusting means, and 
a flexible member having one end attached to the wall 

of the rear shell half, a mid portion abutting said 
curved member and the other end attached to said 
adjusting means adapted to pull said flexible mem 
ber against the force of said resilient mount. 

`6. The protective helmet defined in claim 5 wherein 
said ñexible member is in sliding engagement with said 

curved member so that the latter member can as 
sume a central position in said helmet regardless of 
its fore or aft position. 

7. The protective helmet defined in claim 1 wherein 
said movable inner liner includes means for maintain 

ing said liner upright while providing fore and aft 
movement. 

8. The protective helmet defined in claim 1 wherein 
said inner frame of the face seal has sufficient resiliency 

to flex horizontally outwardly to automatically adjust 
to varying facial widths and contours. 

9. The protective helmet defined in claim 1 comprising 
means for both pneumatically and mechanically load 

ing a portion of the material used for padding said 
inner frame against the wearer’s face, 

said pneumatic and mechanical loading means including 
a strip of porous resilient material retained between 
said padded covering and said inner frame, said strip 
having a surface open to said oral-nasal cavity so 
that gas passing through said porous material fro-m 
said oral-nasal cavity maintains the padded surface 
of said inner frame in sealing contact with the wear 
er’s face. 

10. A protective helmet comprising 
an outer shell of at least two pieces, generally shaped 

to lit the human head, said shell pieces being hinged 
together so that said pieces may be opened for entry 
of the wearer’s head, 

one of said shell pieces including a face opening, a 
transparent visor thereover and a flexible face seal 
forming an oral-nasal cavity therebetween, 

means for supplying oxygen to said oral-nasal cavity. 
an exhalation valve in communication with said oral 

nasal cavity, 
said helmet including a movable means for moving 

the wearer’s head forward in the helmet into engage 
ment with the face seal, said flexible face seal being 
moved forward in said one shell piece into a com 
pressed position to make sealing contact with the 
wearer’s face thereby maximizing his visual field, 
improving the face seal and assisting in preventing an 
increase in CO2 concentration in said oral-nasal 
cavity. 

11. The protective 
ing 
means for self-Ventilating the interior of said helmet 

comprising a ventilation orifice and ducting means 
connecting said ventilation orifice to said exhalation 
valve, said ventilation orifice distributing exhalation 
from said exhaust valve over the wearer’s forehead. 

12. The protective helmet defined in claim 11 com 
prising: 

means for forming said ducting means including a por 
tion of said one shell half and an inner wall mem 
ber affixed thereto, 

helmet defined in claim 10 includ 
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13. The protective helmet defined in claim 10 com 

prising 
resilient means for mounting said movable inner liner 

to the rear shell half permitting fore and aft move 
ment of said liner while biasing same toward the 
back wall of said shell half, and 

adjusting means coupled to said movable liner for for 
wardly moving same against the force of said resil 
ient mount. 

14. A facial sealing means for forming an oral-nasal 
cavity between the wearer’s face and a transparent visor 
of a protective helmet, said sealing means including 

an inner frame adapted to surround the wearer’s face, 
said frame being sealably connected to the helmet 
around the visor, 

a flexible, gas tight padding material covering the sur 
face of the frame which abuts the wearer’s face, and 

means for both pneuma‘tically and mechanically load 
ing a portion of said padding material against the 
wearer’s face, said pneumatic and mechanical load 
ing means including a strip of porous resilient mate 
rial retained between said padded covering and said 
inner frame, said strip having a surface open to said 
oral-nasal cavity so that gas passing through said 
porous material from said oral-nasal cavity main 
tains the padded surface of said inner frame in seal 
ing contact with the wearer’s face. 

1S. The facial sealing means defined in claim 14 
wherein 

said strip of porous material comprises open cell poly 
urethane foam. 

16. A facial sealing means for forming an oral-nasal 
cavity between the wearer’s face and a transparent visor 
of a protective helmet, said sealing means including 

an inner frame adapted to surround the wearer’s face, 
said frame being sealably connected to the helmet 
around the visor, 

a flexible, gas tight padding material for covering the 
surface of the frame which abuts the wearer’s face, 
the exterior portion only of said padding material be 
ing aiiîxed to said frame to form a wedge shaped 
groove between the interior portion of said material 
and said frame, said groove extending around the cir 
cumference of said frame, and 

a strip of porous resilient material retained in said 
groove for pneumatically and mechanically loading 
said interior portion of said padding material against 
the wearer’s face, said strip having a surface open to 
said oral-nasal cavity so that gas passing through said 
porous material from said oral-nasal cavity main 
tains the padded surface of said inner frame in seal 
ing contact with the wearer’s face. 

17. A protective helmet and uniñed oxygen breathing 
assembly comprising 
an outer, two-piece shell of hard, penetration resistant 

' material shaped to cover the human head, said two 
piece shell forming front and rear shell halves hinged 
together at the top thereof to form a clam shell type 
entry, 

said shell having a close »fitting neck opening consider 
ably smaller than the wearer’s head, 

the front shell half including a full-face opening ex 
tending above the wearer’s chin to the brow of the 
wearer, 

a rigid, crushable inner lining covering the brow, crown, 
back and sides of the wearer’s head to said full-face 
opening, 

a transparent visor conforming to the exterior contour 
of said full-face opening, 

means for pivotally mounting said transparent visor to 
said front shell half so that said visor may be raised 
above the wearer’s head and lowered into position 
in front of said full-face opening, 

a pneumatic visor seal surrounding said full-face open 
lng» ' 
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means for automatically inilating said pneumatic visor 

seal when said transparent visor is lowered into posi 
tion, 

a face seal comprising inner and outer frames, 
said inner frame being padded with a resilient ma 

terial to adjust to varying facial widths and 
contours, 

said outer frame being añixed to and supported by 
the internal wall of said front shell half around 
said full-face opening, and 

a flexible diaphragm between said inner and outer 
frames, 

means añ‘ixed within said outer shell means for sup 
plying oxygen to the oral-nasal cavity formed be 
tween said face seal and the transparent visor when 
said visor covers said full-face opening, 

means for both pneumatically and mechanically load 
ing a portion of the material used for padding said 
inner frame against the wearer’s face, said pneumatic 
and mechanical loading means including a strip of 
porous resilient material retained between said padded 
covering and said inner frame, said strip having a 
surface open to said oral-nasal cavity so that gas 
passing through said porous material from said oral 
nasal cavity maintains the padded surface of said 
inner frame in sealing contact with the wearer’s face, 

a duct opening into said oral-nasal cavity at the lower 
edge of said full-face opening, said duct extending 
along the inside wall of said front shell half to over 
said full-face opening and having at least one aper 
ture into said shell above said face seal so that eXhala 
tion is exhausted therethrough to self-ventilate the 
helmet interior, said rigid crushable inner lining in 
cluding an aperture in alignment with said aperture 
in said exhalation duct, 

a movable inner liner mounted in and supported by 
said rear shell half, and 

means for moving said inner liner fore and aft for 
moving the wearer’s head forward in the helmet to 
provide sealing contact with said face seal, maximum 
visual space in said oral-nasal cavity, and minimum 
dead volume in said oral-nasal cavity, said movable 
inner liner including 
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a curved member having a longitudinal groove in 
the back side thereof, 

a resilient mount between said curved member 
and the rear shell half permitting fore and aft 
movement of said member while biasing same 
toward the back wall of said rear shell half, 

an adjusting means, and 
a flexible member having one end attached to the 

wall of the rear shell half, a mid portion abutting 
said curved member and the other end attached 
to said adjusting means adapted to pull said 
ñexible member against the force of said resil 
ient mount. 

18. A protective helmet including a transparent visor 
comprising: 

a face seal connected to the helmet adapted to sur 
round the wearer’s face and deñne an oral-nasal 
cavity between the wearer’s face and the visor; 

means for spacing the wearer’s head from portions 
of the helmet interior to deñne a chamber in contact 
with substantial portions of the top, back and sides 
of the wearer’s head; 

means for supplying oxygen to said oral-nasal cavity, 
and 

means for directing the exhalation gases from the oral 
nasal cavity into said chamber above the wearer’s 
head and down and around the wearer’s head to 
ventilate the chamber. 
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