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This:invention: relates:to:a: type:of :helmet to:

be: worn. by. a:flyer;, and:the: principal. object: of:
the: invention is.to provide.a: helmet: that. will

protect.the fiyer’s:head:in: case.of a.crash.land-:

ing, collision'in'flight, or-any other accident.. The:

invention: also:resides:inithe method :for. making

the:helmet.

Another: object of.the: invention:is to provide:
a:helmet of this type;. of light-weight, and.which:
is:.so .constructed. that:any: impact: force: acting:
upon:the helmet, will be:largely absorbed-and dis-

tributed . before: the impact - from’ the: force: or

blow.is imparted:to:the flyer’s:head.

Another ‘object :of -the:invention.is:te provide
an: integrated. material:comyposed- of - an-.energy~
absorbing element and g liner-element:interlocked:
or: “keyed’’ together: to.form:.a.sheet material ca=
pable:of:being used:as an.energy-absorbing pro-
tection for: any. specific. purpose; and. to-provide:
a-form:of. interlock: between. the said two -ele~:
ments which will co-operate.to.combine:lightness
and: flexibility. These: qualities. particularly
adapt.this:integrated. .material to function-as-an
inner: wall for the: outer shell of: a-crash-helmet:

Another object:of the invention:is:to:provide:a
helmet: of this type, having means for-mounting-
ear:phones in:the helmet in.such:a: way that they
will not.interfere with-the placing:of the helmet
on.the:flyer’s head; while:at-the same time; after
the:helmet. has been put-in:place, the phones will
lie: closelyagainst the flyer’s. ears,- thereby en-
abling:them to-operate with theii-usual efficiency:

Another object .of the-invention: is-te provide
a-simple :method; the: practice of which  will .in-
sure:that the helmet-willfit:with: substantial-ac~
curacy-to the:shape and size-of the fiyer’s-head:

Another-object of the invention is:te-provide: &
composite. material which is:embedied:in the-con~
struetion: of the helmet; and: which will: operate
efficiently to.absorb. impact energy, and substan-
tially:prevent.their transmission,. . within:limits-of
course,.to.the-flyer’s.head; also, to provide:effi-
cient:means, and 2 simple method for facilitating
the placement:.of:a-protective: wall-of this.impact=
absorbing :composition:within. the outer:shell-of
the.helmet..

Another:object.of:the: invention:is - to:provide
a-helmet of this.type -with means for effectively
ventilating its:interior to:prevent .overheating:of
the flyer’s:head:when wearing the helmet:

The helmet.of the: present:invention.comprises
a.rigid- outer:shell, a.layer just.within:the:outer
shell, of energy-absorbing material; and prefer-
ably. includes:a second,.or:inner.layer of resilient
material. The function of the rigid outer shellis
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2
to distribute any:force.applied locally on the.out-
side.of.the shell:so-that it.will.act on.as.large.an:
area, as: possible: within..the. helmet.. Rreviously:
helmets. have been .constructed. employing. a.relas-
tively rigid- or: hard outer.shell as: a.means.for.
distributing. locally- applied . foree..but these. hel-
mets have relied.either solely on.the.use ofisuch:
3 hard.outer shell.or.combined.such a hard outer:
shell with..an.inner lining.of.resilient. material,;
such.as:sponge rubber.. The helmét.of the present.
invention involves a new concept in the.matter:
of.the energy-absorbing. liner.for.the rigid outer
shell:. When a helmet. is-constructed with:a.rigid.
outer. shell. with.a- resilient: lining,- tHe.resilient:

2 lining. functions merely; to slightly..delay-the:ap~

plication.of the:force of the:impact-to thehead-of.
the wearer by temporarilystoring.and.then trans=
mitting the impact-energy:. The.present-inven-
tion:involves.the :employment: of..a :substantially;
rigid..outer:shell. and.an energy-absorbing :layer
composed of a non-resilient material -whiche.is:
capable.of being; crushed. under:the action of:an
impact force.. This.layer.of- material: has. char-
acteristics: that enable-it -to: be-crushed: (within.
limits) without. transmitting , the- force: thatb:
crushes-it: PFor-example;, by providing. a:layer.of:
material-between. the:rigid: shell -and;a-relatively;
thin resilient:inner;lining worrn for;comfort:bysthe
wearer,. the-energy:of :impact-on.-the:outer.shell
is-first. distributed. to-the-lining, of:crushable. ma=
terial.. When the:force of the.impact.rises.to that
necessary:- to..start.-crushing this: layer,.further
rapid- rise- of-the.resistance-to-the impact:force.
does not occur until the layer: undergoes:.sub=~
stantially, complete: crushing.. .In other: words,
within limits, the:crushing:force:is:absorbed:and
confined.in:its action:te:the crushetd or:partially
crusied: liner. In.this.way: the layer:of erush=
able material within the helmet of:the:present
invention..protects- the: wearer. by -absorbing;:the
impact.energy-by-the-waork donge in. erushing;it;
as. contrasted :with:storing. and: passing:it.on-to
the wearer’s:head, . assoccurs:with:a:resilient:liner:

Further.-objects-of the:invention-willeappear:
hereinafter:-

The invention:consists:ili:the novel:steps; com=
bination: of: steps,:and.features:oficonstruction:of
the: helmet to: be:described hereinafter;.alliof
which . contribute to.produce: an:-efficienti-crash
helmet:and:method .of producing the:same..

A preferred-embodiment:of:ithe:invention is:de=
scribed..in- the. following:specification; while-the:
broad scope of:the ihvention-is-pointediout in-the
appended claims; ' ’
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In the drawings:

Fig. 1 is a perspective illustrating a method
which we prefer to employ in producing a
molding shell which fits accurately to the flyer’s
head, and which is employed in embodying the
protective wall within the outer shell of the hel-
met. B F .

Fig. 2 is g perspective of the outer shell of the
helmet.

Fig. 3 is a section taken in the front and rear
medial plane of the helmet, illustrating one of the
steps in the method of producing the helmet,
and utilizing the molding shell, which is illus-
trated in the act of being formed in Fig. 1.

Fig. 4 is a vertical cross-section through the
heimet, taken on the line 4—4 of Fig. 3, but illus~
trating the method at a further stage of progress
in which the impact-absorbent wall is placed be-
tween the outer shell and the molding shell which
is temporarily held within the same.

" Fig. 5 is a vertical cross-section taken in a
transverse plane through the partially completed
helmet. Theright half portion of this figure par-
ticularly illustrates the location of the inner liner,
with respect to the impact-absorbing wall, to-
gether with a flexible innermost lining that comes
directly in contact with the fiyer’s head. The
left portion of this figure shows this flexible lin-
ing broken away to illustrate particularly a pre-
ferred manner for effecting the ventilating of
the helmet.

Fig. 6 is a view somewhat similar to Fig. 5, but
particularly illustrating the two ear phone
pockets or recesses that are formed in the outer
shell. This view also illustrates the manner of
applying flexible binding at the front and rear
edges of the opening of the helmet.

Fig. 7 is a perspective illustrating the helmet
in an inverted position, as it is illustrated in Figs.
3 to-6, and showing the same before the fiexible
innermost lining is put in place.

- Fig. 8 is a cross-section in a transverse plane
passing through the ear phone pockets or re-
cesses, and showing the helmet in its natural up-
right position, but in this view the fiexible inner-
most lining is omitted so as to show the venti-
lating grooves or channels that are formed in the
protective wall. In this view one of the ear
phones is shown latched in its outermost posi-
tion as it would be when the helmet is being ap-
plied to the flyer’s head, while the other ear
phone is shown in its released position, which
would enable it to hold itself in a yielding man-
ner against the flyer’s ear.

- Pig. 9 is a fragmentary section upon an en-
larged scale illustrating the detail of the layers
of material that are molded and formed to the
desired shape in the fabrication of the outer shell
of the heimet.

Fig. 10 is a fragmentary horizontal section
taken about on the line 10—10 of Fig, 8, and illus-
trating further details of the mounting for one
of the ear phones, and the parts of the latch
that we prefer to employ for holding the ear
phones in an outer or withdrawn position at the
time. the helmet is being applied to the flyer’s
head. This view also illustrates the electric cord
connection through the outer shell of the helmet,
and the connection for the ventilating hose
through which cool air is supplied to the venti-
lating ducts in the interior of the helmet.

Fig. 11 is a section taken about on the line
11—I11 of Fig. 8, illustrating a detail of the flexi-
ble or eiastic trim for the edge of the opening of
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the helmet through which the fiyer’s head is in-
serted; and this view illustrates how this trim is
secured to the edge of the opening and covered
with a fiexible sheath.

Fig. 12 is a perspective of the complete helmet,
illustrating the electrical cord, and ventilating
connections to the helmet.

Fig. 13 is a fragmentary view, that is to say,
it is a sectional view through the wall of a helmet,
consisting of an integrated material composed of
an outer eiement of an energy-absorbing material
interlocked with an inner element having charac-
teristic resilience.

Fig. 14 is a fragmentary plan view of a portion
of the face of the energy-absorbing element be-
fore uniting the element that has characteristic
resilience thereto.

Referring now particularly to Figs. 1 to 4, inclu-
sive, in practicing this invention it is desirable,
but not essential, to have the helmet fit closely
to the size and shape of the flyer’s head. For
this reason it is preferable to use the head of
fhe fiyer who is to wear the helmet, in the first
step of our method in producing a molding shell
that is employed in a later step of the method.
This includes the placement of a protective wall
within the outer shell of the helmet. The prep-
aration of this molding shell may be accom-
piished in any suitable manner, but if desired, it
can pe effected in the manner illustrated in Fig.
1, in which figure 1 indicates a strip of material
that can be applied to the fiyer's head, in a moist
condition, in such a way as to fashion a “skull
cap” on his head which preferably is protected
by a close-fliting bathing cap. For this pur-
pose we prefer to employ a material known as
plaster bandage, and which is used by surgeons
in forming casts around broken limbs, or in
similar situations. The body of this bandage is
saturated with a substance that will harden after
the bandage has been applied to one’s body. Al-
though the illustration shows the bandage i being
applied from a roll, in practice, this may be ac-
complished by employing short pieces such as
the short pieces 2 which are applied to the fiyer’s
head at different points, and extending in any
direction desired. In this way a thin rigid shell
3 is formed (see Fig. 4) after the material sets.

In accordance with our method we also em-
ploy an outer shell which may be formed in any
well known desired manner., For our purposes
we would employ an outer shell 4, which is of
considerably larger dimension than the inner
shell 3, but which has the same genera] form in
cross-section in corresponding planes, together
with other features hereinafter described. This
shell 4 is preferably formed of a composite mate-~
rial consisting of a multiplicity of layers of fiber
glass cloth, bonded together into a single wall
structure by means of a thermally processed
plastic material, which is preferably of thermo-
setting type. The fiber glass cloth is applied
in a succession of layers on a form having a size
and shape which will give the outer shell 4 the
desired form. Before placement on the form, the
fiber glass cloth is impregnated with the plastic
material which is then in fuid state. After
all the desired layers of glass cloth are in place,
heat and pressure, suitable to the particular
plastic material employed, are applied, with the
result that the layers of cloth are compacted and,
as the plastic material sets, adhere firmly to-
gether in a wall structure which possesses rela~
tively high strength for a given weight of ma-
terial.
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In-the body ‘of outer shell 4; we-prefer:to em=~-

ploy-approximately four layers of the: fiber glass-

cloth, and this thickness of wall is mainfained

down to the peripheral edge 5 of the body:of the-

helmet- (see Figs. 3 and-4). The material below
this edge as-illustrated in Fig. 2, is fashioned into
two ear lobes, or extensions 6 in which we prefer
to- employ a less number of layers of the: fiber
glass, for example, two:layers: This is-indicated
in Fig. 9, in which we indicate the approximate
form of a full size section-through the side-wall
of the helmet at a point’ which will be located
over one of the fiyer’s ears. At these:points the
material out of which the wall of the outer shell
is formed, is- shaped into a- “blister” 7, which
projects out sufficiently from' the normal convex
surface of the outer shell, to-enable an ear pocket
or-recess 8-to-be formed in the outer-shell' at
eachside. Inthe upriglit position of the helmet

as illustrated in Fig. 2, the wall 9 of these-pockets »

has-an inwardly disposed-extension 19; the lower
edge i1 of which widens out below and merges
into the peripheral edge 5 of the helmet, al-
ready referred to. .
The overall size of the outer shell 4 should
be such that protective material, having suffi-
cient minimum thicknesses-in various locations,
can be provided between the shell 4 and the head
of the wearer. We prefer to provide a minimum
of approximately one-half inch of protective ma-
terial between the outer shell 4 and the back, sides

and top of the wearer's head, but to increase-

the protective layer to approximately one inch
in the frontal area. It is desirable that the
space occupied by the protective material not

exceed the thicknesses herein specified, by more-

than approximately one-quarter inch, since
otherwise-the heimet would tend to become un-

desirably cumbersome and heavy. It is there--

fore necessary, in order to provide a-nice fit for
persons having various head dimensions, to pro-
vide for making outer shell 4 in several sizes:
A suitable size is chosen for use in steps here-
inafter described.

The two shells, namely, the inner shell 3 and

the outer shell 4, are then set up as indicated in ™"

Wig. 4, the inner shell 3 being held approximately
in a central position within the outer shell. This
may be accomplished in any suitable manner, but
preferably by means of one or-more sCYews or bolts
i2 applied as indicated in Fig. 4. The body of
this bolt is surrounded by a short sleeve {8,
which operates as a spacer or distance piece for
holding the walis of the two shells spaced apart
2 desired amount to provide a wall space, or mold-
ing space 14, as indicated in Fig. 3.

In this space {4 we piace an energy-absorbing,
or impact-absorbing, material. We do not limit
ourselves in the practice of this invention to any
particular material for this purpose, but it should
be a.material which has a resistance to crushing
which increases relatively little while the mate-~
yial is .crushed o one-half or less of its original
thickness under an impact or compressive force.
A.material having this characteristic is highly
advantageous when used in this way, since it
functions to absorb and dissipate energy delivered
to the outer shell # during an impact blow; and
is far superior to an elastic substance which will
function to become compressed, and after com-
pression will impart substantially the full energy
of the impact blows at the side or face of the
material remote from the side at which the im-
pact occurred. We prefer to-employ for this ener-
gy~absorbent.wall or-outer liner, a cellular mate-
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rialisuch-ascellular cellulose-acetate; whose:cellus
lar structure will be destroyed whenever:the.com=.
pressive. force- developed' during an impact blow

exceeds the inherent crushing strength- ofthe:
material; and which will conseguently absorb and

dissipate energy. For this purpose we may em-

ploy polystyrene: foam, or hard foam rubber:.
However, -cellular- cellulose-acetate is preferably:
employed ih pieces, which should be as large &s:
possible; and: they:should substantially cover the:
entire interior-surface of the outer shell 4 except:
in the’ space’ required for earphones, and:except:
for channels provided for ventilation. The pieces:
of cellular cellulose-acetate may: be. formed: so

that they fit and may be attached to the interior

of the-outer shell' 4 by -any convenient. means

such as a suitable cement, and have: their in=-
ward faces contoured so that after:application:
of ‘cushioning and trim layers: Hereinaffer de=

scribed, a comfortable ‘fit for' the -head: of the
wearer is assured. In practice, expenditure of"
considerable time, and use of rather complicated:
procedures; is required in order to assure comfort=-

able fit when the cellular cellulose-acetate. is:
employed in relatively large. pieces. Since the:
desired mechanical characteristics of the cellular

ceilulose-acetate are substantially retained when.
it is employed in the form of a larger number of
sraaller pieces instead of a. fewer number: of:
larger pieces, we prefer to employ this material.
divided or diced into relatively small bodies; and:
in order to facilitate their embodiment in a:pro-

tective wall within the outer shell 4, we prefer

to employ @ binder of suitable material, such as:
a thermosetting elastomer which may be a syn-

thetic resin.

However, the invention may be practiced by
employing a cementitious material as the binder:
carrying small bodies of an energy-absorbent
material, the cementitious material being of a
character to solidify or set after a time, or of a
character such that it could be caused to solidify-
through some other agency or treatment.

In order to lighten the weight of this wall with-
out detracting materially from its impact-re-
sistant characteristics, we prefer to admix &
quantity of ammonium. carbonate, which oper-
ates as a foaming agent developing occluded
gases, which give a.cellular form. to. the.kinder,,
which. co-operates. with. the cellular. strueture of.
the cellulose-acetate in maintaining.a low specific.
gravity. for the wall composition. The binder
with the cellulose-acetate bodies-carried in it, is
in a fluid state having more or less viscosity, and’
after being poured into. place, the. ccmposition:
should be rammed down into the molding space
14 and finished off with a flat surface I5 near.
the upper edge 1§ of the molding shell 3. (See
Fig. 4.)

The entire assembly shown in Fig. 4, is.then.
heated to approximately 200 to 25G° F. for about
one hour. This will sei the elastomer, such as
any synthetic resin, or equivalent substance;
which serves as the binder for the cellulose-ace-
tate bodies, and will simultaneously. cause opera--
tion of the foaming agent to. give a cellular.
structure to the binder. )

This assembly, consisting of the outer shell and:
a relatively thick protective wall: 17, should have
an inner liner or cushioning layer (8 applied to
the same (see Figs. 5 and 6), which layer may be
of any resilient or cushioning material such:as
foam;. or:sponge, rubber.. It may be.secured: to
the, inner: face -of. the.protective. wall 1T in: any:
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suitable manner, for example, by cementing the
two contacting faces together.

For ventilation purposes, to keep the interior
of the helmet cool, and to provide channels for
wires connected to the ear phones, if relatively
large blocks of energy-absorbent material are
employed, we space them apart to form g ventilat-
ing channel system. If we use small dice of
energy-absorbent material in a binder, we pre-
fer to cut a system of grooves 18 through the
inner layer of rubber and the protective wall {1.
If desired these grooves may include a transverse
channel or groove 8¢ (see Fig, 7) which may, if
desired, be located about in line with the side
lobes 1T for the fiyer’s ears.

The ear phones 20 and 2§ (see Fig. 8) are pref-
erably mounted against the inner face of the outer
shell 4, in such a way that after the fiyer has
donned the helmet, they will press themselves
yieldingly but with not too great force against
the flyer’s ears. And this construction should be
such that when the helmet is being put on, the
phones will hold themselves in a withdrawn posi-
tion so as to permit them to be passed down over
the flyer’s ears. In Fig. 8 the ear phone 28 is
illustrated in this withdrawn relation in which
it is latched back by means that will be pres-
ently described, while the other phone 21 is shown
with the latch released to permit the phone to
move inwardly. Hach ear phone is preferably
secured to a yoke 22, the middle portion of which
is secured to the end of a leaf spring 23, the
shank 24 of which is attached by suitable fasten-
ing means, such as rivets 25, to the outer shell, 4.

Near the position of the ear phones, latching
means is provided, including a latching stem 26,
which has an inclined end face 27 and notch 28
on its upper side. When the ear phone is dis-
posed in its latched-out position as illustrated at
the left of Fig. 8, this notch 28 engages the edge
of an opening 29 in the latch plate 30. After the
flyer has donned the helmet, he exerts a slight
downward pressure on the projecting ends of the
latching stems 26, and this releases their notches
28 from their latch plates 39, whereupon the re-
silieney in the leaf springs 23 will swing the ear
phones in against his ears.

When a flyer takes off his helmet, he should
push his ear phones outwardly to latch them in
their withdrawn positions. When they are pushed
out in this way, the inclined faces 27 engage
the edges of the openings 28, and as this outward
movement is completed, the notches 28 will snap
over the edges of their openings.

The circuit connections to the phones are
brought in through an insulated electric cord 31
(see Figs. 10 and 12), which passes through a
bushed opening 22 in the outer shell 4. This
opening 32 is located at any convenient point, but
must communicate with the channel system. The
connection between the two phones is effected
through a channel such as channel 12, by carry-
ing the electric cord in an insulating sheath &3
(see Fig. 8).

As illustrated in Fig. 8, the ear phones are not
attached directly to the leaf springs 23, but each
ear phone is carried on a bracket 34, which
bracket is secured to the end of its spring by a
fastening or rivet 35, which may be formed cn
the inner end of the latch stem 286.

The peripheral edge 5 of the body of the helmet,
and the curved edges fi under the lobes 1, are
provided with g trim 36, which is preferably
formed of a cushion-like material such as sponge
rubber of substantially eircular cross-section.
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This trim is preferably in the form of a ring,
which “is cut longitudinally with 2 slot 37 into
which the edge of the outer shell 4 is thrust.
Fig. 11 illustrates a detail of this connection, and
also shows a sheath 38 enveloping the trim. This
sheath is in the form of a continuous strip that
is wrapped around the side of the trim that is
remote from the slot 37, and the edges 39 of
the sheath are secured through the wall of the
material by suitable fastening means 49.

‘When the helmet is being worn, if the weather
is warm, the helmet can be ventilated by cool air
delivered to it through a small flexible air hose
41 (see Figs. 10 and 12), the end of which is
secured to a bushing 42. The inner end of this
bushing should be located in line with one of
the grooves of the groove system {9.

The cushioning layer I8 is preferably provided
with a lining 42 of a soft material such as chamois,
leather, or other suitable material. This is illus~
trated in Fig. 5, in which view ventilating open-
ings 44 are shown in the chamois in line with one
of the grooves of the ventilating channel system
19. Obviously, as many of these vents 44 as de-
sired may be provided at other points on the
lining 43. The sheathing for the trim 36, if de-
sired, may be applied in four pieces, including the
pieces 38 (see Fig. 11), which are two in number.
These pieces, however, would not extend across
the front and bhack, and at these points sheaths
45 would be employed, which would overlap the
adjacent ends of the sheaths 38 (see Fig. 6), and
the inner portions of these special sheaths £3
would be applied as an apron 4§ extending over
a portion of the inner face of the elastic cush-
ioning layer 18.

If desired, the opening at which the bolt 12 is
applied, can be left in the outer shell unplugged,
and this opening can be located in line with one
of the ventilating channels as illustrated in Fig. 5.
This will give an outlet for some of the air that
is circulated through the helmet,.

While the manner of employing the energy-
absorbing material 17 results in a crash helmet
that will operate satisfactorily, we have origi-
nated an integrated composite sheet material
which has the advantageous characteristics of
the construction illustrated in Figs. 5 and 6, but
which has an additional characteristic of light-
ness; and this characteristic is very desirable in
a crash helmet, and also may be very desirable
when such material is employed in other situa-
tions. This composite material, and the man-
ner of employing if, is illustrated in Figs. 13 and
14. Referring to these figures, the integrated
composite material 48 is composed of two ele-
ments 48¢ and 48b, which are manufactured so
that they are interlocked or “keyed” together.
In order to accomplish this, we prefer to form
a sheet 48, a portion of which is illustrated in
Fig. 14. This sheet is composed of cellular cellu-
lose-acetate, and after forming a sheet of that
material, we prefer to form a plurality of rela-
tively deep grooves 50 that pass a considerable
distance into the sheet on one face thereof. After
forming this sheet 45 with the grooves 48, which
preferably are disposed in two sets with one set
running transversely to the other set, we use the
grooved face of this sheet as a side wall for g
mold in which the inner sheet or element 48b is
molded, and this sheet or element 4§b is com-
Dosed of foam rubber, or any other suitable ma-
terial having resilient characteristics, This foam
rubber therefore will extend into the deep grooves
50 and form tongues 5{ filling the same; and
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these tongues are of course integral with the Jbody
A8¢c of -this sheet. The presence of the grooves
50 extending as they de in directions transverse
4o each.-other, admirably adapts this composite
sheet -to - taking compound-curved form, which
the material must have when.applied to the inner
face: of -the outer wall or shell 4 of the ‘helmet.
This -adaptability is illustrated in Fig. 13, in
swhich: the -roots of the tongues 51 become com-
.pressed and reduced in-width by the relatively
uncempressible eoclumns or-pillars $2 of -the cel-
Jlulose-acetate 48a. This integrated material can
-also be provided with ventilating channels -such
s the channel 53 illustrated in-Fig. 13, and. of
course the channels 53 and the inner face of the
:element 48b can be provided with a liner-54-simi-
Jar to the liner described in connection with Figs.
6 and 7.

Tf desired, sheets of small area of this inte-
.grated material may be lined on the foam. rubber
side.of the material, with leather, chamois, or
.other suitable lining material, after which these
sheets or “blotks” can’be attached by cement, or
otherwise, to the interior of the shell in a “pave-
ment” pattern resembling the pattern illustrated
in Fig. 14. These blocks can be disposed with
their edges apar} so as to form ventilating grooves
between them; or the lining material may be put
in place after cementing the blocks in their proper
position, and then punched with ventilating holes
through the lining to communicate with the ven-
tilating channels,

While this integrated composite sheet mate-
rial iltustrated in Figs. 13 and 14 is particularly
well adapted for use in a crash helmet, it is ob-
vious that this sheet material could be very useful
in many other situations where the duty of the
material is to absorb energy and reduce the con-
cussion effect of a blow delivered against the
cellular outer element of the sheet,

Many other embodiments of the invention may
be resorted to without departing from the spirit
of the invention.

We claim as our invention:

1. In a fiyer’s crash helmet, the combination
of an outer shell, an outer layer inside and adja-
cent the outer shell of energy-absorbing sub-
stantially inelastic material capable on impact
of deforming and offering a resistance to such
deformation, absorbing and dissipating a consid-
erable impact force, and an inner layer lining
the said outer layer composed of a material hav-
ing considerable resiliency, said helmet having
a cavity within the same constructed so as to fit
substantially to the shape and size of the fiyer’s
head.

2. A flyer’s crash helmet according to claim 1
in which the said outer layer is composed of
blocks of substantially inelastic energy-absorb-
ent material dispersed in a molded thermosetting
material. :

3. A fiyer’s crash helmet according to claim 1
in which the said outer layer includes ceillular
bodies, and a bonding agent carrying the same.

4. A fiyer’s crash helmet according to claim 1
in which the said outer layer comprises small
bodies of cellular cellulose-acetate packed in a

hermosetting elastomer.

5. A flyer’s crash helmet according to claim 1
in which the said outer layer comprises small
bodies of cellular cellylose-acetate in a thermo-
setting elastomer containing a foaming agent
imparting cellular structure thereto.

6. A flyer’s crash helmet according to claim 1
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in which the .said outer layer comprises small
‘bodies of celtular structure carried in a thermo-
setting elastomer containing ammonium .car-
‘bonate.
7. A flyer’s crash helmet.according to claim 1

‘in which the surface of the inner layer adjacent

to0. the .said cavity is provided with ventilating
duets..

'8..A flyer’s crash helmet: according’ to claim 1
in whiéh the inmer surface of the inner layer
is provided with connected ventilating ducts;.and

‘including an innermost liner of relatively “soft
“flimsy - material. )

"9, A fiyer’s crash helmét according "to claim'1
in which the. said outer.sh€ll comprises adhering
layers-including .plastic material.

10. A“flyer’s crash helmeét according to claim 1
in which the-said-outer shell-comprises adhering
layers. of fiber glass cloth. )

11, ‘A “fiyer’s helmet “according “to -claim 1 in
which the said outer shell -comprisesadhering
layers including plastic material, there being
fewer -of said layers at the lower edges of said
shell-than in the upper portion thereof.

12. A flyer’s helmet according te claim 1 in
which the said outer shell is formed with a re-
cess at each side of the same for the fiyer’s ears,
in combination with ear phones mounted in said
recesses, and means for yieldingly supporting
said ear phones on said outer shell to permit
the same to move toward or from the fiyer’s ears.

13. A flyer’s helmet according to claim 1 in
which the said outer shell is formed with a re-
cess at each side of the same for the flyer’s ears,
in combination with ear phones mounted in said
recesses, means for yieldingly supperting said
ear phones on said outer shell to permit the
same to move toward or from the flyer’s ears,
and means associated with said ear phones for
latching the same in an outwardly disposed po-
sition to provide clearance for the flyer's ears
when the helmet is being placed on his head,
and means for releasing the latching means to
enable the ear phones to move substantially into
contact with the flyer’s ears.

14. Protecting means for reducing the effect
of an impact force upon a portion of the human
body, including a rigid wall and a liner within
and adjacent the wall including a material fune-
tioning to crush, and deform under the action
of said force, thereby limiting the transmitted
force to an amount tolerable to the body, said
material being substantially inelastic so that it
will substantially maintain its deformed state,
and thereby reduce said force; in combination
with means for containing and enveloping said
protecting means.

15, A protection device for protecting a por-
tion of a human body from an impact force,
which comprises a relatively hard outer shell
and a layer of non-resilient, crushable, energy-
absorbent material within the outer shell operat-
ing to maintain its deformed state after being
subjected to the said force, and capable of limit-
ing the transmitted force to an amecunt tolerable
to the body.

16. A protection device for protecting a portion
of a human body, which comprises a relatively
hard outer shell and a layer of non-resilient,
crushable, energy-absorbent material within the
outer shell, and a lining of soft resilient material
within the layer of crushable material.

17. A crash helmet for protecting a portion
of a human head against impact, said crash
helmet having a body including & substantially
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rigid shell, a layer inside and adjacent said shell =  Number
including a material capable of disintegrating 1,354,524
within the layer, and in disintegrating funec- 1,483,881
tioning to resist a force of sufficient magnitude 1,534,088
to crush and partially deform the same, thereby ; 1,586,701
limiting the transmitted force to an amount tol- 1,602,727
erable to the human head, said material being 1,642,847
substantially inelastic so that it is incapable of 1,646,598
storing up the said crushing force and trans- 2,268,049
mitting it. ) % 19 2,275,573
18. A crash helmet according to claim 17 in- 2,281,227
cluding a liner within said shell, said liner being 2,330,732
of an elastic character to adapt itself to the shape 2,354,840
of the wearer’s head. 2,383,597
HERMAN P. ROTH. 15 2,420,522
CHARLES F. LOMBARD. 2,423,076
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