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EYE SHIELD
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. Leonard P. Frieder, Great Neck, N.Y.

Application October 14, 1955, Serial No. 540,381
2 Claims, (ClL 2—14)

- 'This invention relates to eyeshields. It is particu-
larly concerned with dustproof eye shields adapted to
be worn in dusty atmospheres, to protect the. eyes of
the wearer from dust or other airborne particles, while
providing adequate ventilation of the space between the
shield and the wearer’s eyes to prevent fogging of the
shield and to-promote the comfort of the wearer.

Certdin shields embodying the invention are adapted
to be worn with a safety helmet, in such a manner that
part of the eye shield engages the shield of the helmet
and another part of the shield engages the wearer’s face.
Certain - features of the invention have their principal
utility - in connection with such an arrangement. ~ Other
features of the invention are of more general utility,
and are-adaptable for use with eye shields which are
worn without any helmet.

The present invention is an improvement on the eye
shields shown and claimed in the copending application
of ‘Walter C. Finken and Jackson- A. ‘Aileo, Serial No.
406,670, filed January 28, 1954, entitled “Eye Shield.”

An object of the present invention is to provide an eye
shield including a frame structure adapted to engage the
face of a wearer closely and without leakage of air past
the shield, but nevertheless with only light pressure on the
face and with improved comfort to the wearer. A fur-
ther object is to provide such a shield which adapts it-
self to a wide variety of facial contours.

Another object of the invention is to provide an eye
shield of the type described, including an improved frame
structure for engaging the shell of a helmet closely and
without ‘leakage, and usable with helmets of various
shapes and sizes.

Another object of the invention is to provide an eye
shield adapted to be worn with a safety helmet and
having a first portion adapted to engage the = wearer’s
face and a second portion adapted to engage the helmet,
and having- one means for adjusting the pressure be-
tween the first portion of the shield and the wearer’s
face and separate means for adjusting the pressure be-
tween the second portion of the shield and the shell of
the helmet.

The foregoing objects of the invention are aftained
in the structures- disclosed ‘herein. In these structures
the eye shield frame is provided with a face engaging
flap of flexible resilient material. The flap has a face
engaging portion having an arcuate cross-section which
i$ convex on its face engaging side and which extends
generally parallel to the wearer’s face. ~ This flap is con-
nected by one or more hinge structures to the main por-
tion of the eye shield frame, so that the. flap pivots eas-
ily*about the hinge structure when it contacts-the face,
and so accommodates itself to various facial contours
without discomfort to the wearer. -

The portion of the eye shield. frame which engages
the helmet includes a relatively stiff portion, whose inner
edge rides on the rim of the helmet shell and .a flange
connected to the outer edge of: said .stiff portion and
formed of relatively flexible material which engages the
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shell resiliently. Two lines of engagement between the
frame of the shield and shell are thus formed, thereby
providing an effective seal against undesired entry of
air into the space behind the shield.

The shield is constructed so that the space between the
shell and the face is ventilated through tortuous passages
which effectively prevent the entrance of dirt, dust or
other -airborne materials but is nevertheless effective to
carry away heat and moisture from the space adjacent
the eyes.

The frame of the shield includes an upper.rim adapted
to engage the helmet shell and a lower rim adapted to en-
gage the wearer’s face. The shield is mounted on'the
helmet shell by means of upper and lower sets of elas-
tic straps. The pressure between the upper rim and
the shell is adjusted by means of the upper set of straps
and the pressure between the lower rim and the face is
adjusted by the lower set of straps.

Other objects and -advantages of the invention will
become ‘apparent from a consideration of the following
description and claims, taken together with the accom-
panying drawings.

In the drawings:

Fig. 1 is a fragmentary side elevation of an eye shield
mounted on a helmet being worn by a person;

Fig. 2 is a front elevation of the eye shield and helmet.
shell of Fig. 1;

Fig. 3 is a fragmentary cross-sectional view taken
on the line TII—III of Fig. 2;

Fig. 4 is a fragmentary view, similar to Fig. 3, taken
on the line IV—IV of Fig. 2;

Fig. 5 is a horizontal cross-sectional view taken on
the line ' V—V of Fig. 2, looking in the direction of the

-arrows;

Fig. 6 is a cross-sectional view similar to Fig. 3, illus-
trating a modification;

Fig. 7 is a fragmentary elevational view of the eye
shield frame of Fig. 6;

Fig. 8 is a cross-sectional view taken on the line VIII—
VII of Fig. 7;

Fig. 9 is a cross-sectional view similar to Fig. 6 illus-
trating another modification;

Fig. 10 is an elevational view of a modified form of
eye shield comstructed in accordance with the invention
and adapted to be worn without an accompanying safety
helmet; ‘

Fig. 11 is a horizontal cross-sectional view on the line
XI—XI of Fig. 10;

. Fig. 12 is a cross-sectional view on the line XII--XII
of Fig. 10; and ‘

Fig. 13 is a cross-sectional view taken on the line
XIII—XMI of Fig. 10.

Figs. 1 to 6

These figures illustrate a safety helmet generally in-
dicated by the reference numeral 1, mounted on the head
of a person.. The safety helmet may, for example, be of
the type described in detail and claimed in the copending
application of Leonard P. Frieder and Walter S. Finken,
now issued United States Patent No. 2,739,309 of March
27, 1956, entitled “Headgear Structure.”

Mounted on the helmet 1 so as to engage the upper
portion of the front rim of the helmet and also to en-
gage the face of the wearer, is an eye shield generally
indicated by the reference numeral 2. The eye shield
2 includes a window 3 mounted within a frame which
includes an upper transverse frame member 4, a lower
transverse frame member 5 and side frame members 6.
All the frame members 4, 5 and 6 are conveniently molded
from rubber or other suitable moldable plastic material:
having similar characteristics, and ‘are preferably molded:

" in one piece.



3 .

At the corner of the frame, i.e., at the junction of the
transverse frame members 4 and ‘5 and the side frame
members 6, there are fixed rivets 7 which hold on the
frame anchor plates 8, each provided with an aperture
8a. 'The aperture 8a in each anchor plate 8 at an upper
corner of the frame receives a hook 9 carried on the end
of an elastic strap 1§ provided with a buckle 11 or other
suitable strap length adjusting mechanism. The aper-
tures 8e in the anchor plates 8 at the lower corners of
the frame receive hooks 12 on the ends of elastic straps
13 Which‘are provided with buckles 14 or other suitable
strap length adjusting mechanisms. The opposite ends of
the straps 19 and I3 on each side of the helmet are
fastened, as by sewing, to a mounting tab 15 which is
attached, as by means of a snap fastener 16, to the helmet
shell 1. .
. It may be seen that the tension in the straps 16 and
hence the contact pressure between the transverse frame
member 4 and the shell may be adjusted by means of the
buckle 11 without substantially affecting the pressure
between the lower transverse frame member 5 and the
wearer’s face,  Similarly, the tension in the straps 13
and hence the contact pressure between the lower trans-
verse frame member 5 and the wearer’s face may be ad-
justed by the buckles 14 without substantially affecting
the contact pressure between frame member 4 and the
shell.

The details of construction of the transverse frame
member 4 are best shown in Fig. 3. The frame mem-
ber 4 comprises a relatively stiff, generally vertically ex-
tending portion 4a, an upper rearwardly extending flange
4b and a lower rearwardly extendingflange 4¢. The verti-
cally extending portion 4a is made relatively thick and
quite stiff so that it retains its shape under comsiderable
stress. The lower edge of the portion 4q is provided with
a groove. 17 to receive the upper edge of the window
3. The margin of window 3 may be held in the groove
17 by any suijtable anchor means such as those disclosed
in the copending Finken and Aileo application, Serial
No. 406,670 mentioned above.

The upper flange 45 is somewhat thinner than the
central portion 4a of the frame member 4 and also
more resilient. In its unstressed condition, flange 4b
projects substantially at right angles to the vertical por-
tion 4a, and is adapted to be engaged and deflected up-
wardly by the shell of the helmet 1 when the eye shield
is mounted in place. The flange 45 may be deflected up-
wardly by varying amounts depending upon the contour
of the particular helmet shell on which it is mounted, ‘as
indicated -in the dotted line and full line positions of Fig.
3, which show the disposition of the flange 45 on helmets
of two different contours. The rim of the helmet shell,
which is wusually covered by a grommet 18 of rubber
or similar material, engages the frame portion 4a at
its inner side adjacent its lower edge.

The lower flange 4c, when unstressed, projects rear-
wardly from the vertical portion 44 of the frame member
4 at an angle somewhat greater than a right angle. The
inner end of flange 4c is joined to a flap 4d, which ex-
tends- outwardly with respect to the space between the
eyes of the wearer and the window 3. The flap 44 is
provided near its free edge with a face-engaging portion
of arcuate cross-section having a convex surface on its
inner face-engaging side. The flap 4d is of very resilient,
easily deformed material.” At the connection between
the flap 4d and the flange 4c, the material may be weak-
ened by a crease 4e, as shown, or by providing a thin neck
portion at that connection so that the flap 4d may readily
bend -about the crease 4e as a hinge. Other equivalent
hinge. structures may be used. While the structure has
been: described as a hinge, and the action is analogous
fo that of a hinge, it should be understood that all of the
bending does not necessarily take place at the corners,

as:it: would in a trie hinge, but that some of the bending.
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may take place in portions of the material spaced from the
corner.

The face-engaging portion is deformed or flattened
slightly from its convex arcuate contour when it is in en-
gagement with a face.. The resilience of the material and
its contour should preferably be such that the angle be-
tween the face and the material at the edge of the face-
engaging portion is between 30° and 60°.

The flange connecting the face-engaging flap with the
main part of the frame may be replaced by any of sev-
eral equivalent structures. The essential requirements of
such structures are that they have substantial flexibility
in.a direction perpendicular to the face and that they re-
sist substantial deformation in a direction parallel to the
face.

More specifically, such structures may include a
plurality of pleats or folds, instead of a single flange.
Fig. 9, for example, shows an arrangement with two
such pleats. The number of pleats may be increased
considerably, giving an accordion effect. A particular
structure considered to be suitable comprises pleats
arranged -in a series of steps alternately extending per-
pendicular and parallel to the face. In such a structure
the pleats extending parallel to the face may be made
relatively fiexible, while the pleats perpendicular to the
face are relatively stiff.

The center of curvature of the face-engaging portion
is preferably located nearer to the free edge of the flap
4d than to the attached edge, so that the flap will be more
easily pivoted about the hinge by the pressure of the face.
However, the flap also extends far enough beyond that
center ‘of curvature so that the edge of the flap will
never contact the face. Such an edge contact would
constitute a line of high contact pressure, and is very un-
desirable.

The radius of curvature of the face-engaging flap should
be at least of the order of one-half inch and may be as
great as one inch or so. These limits are not rigid, but

if the radius is too small, the pressure between the flap.

and the face will be increased and will create discom-
fort. Too large a radius might shift the region of contact
between the flap and the face to an area which is more
sensitive to pressure, for instance, across the nose, it
might create pressure on a sensitive area located down-
ward along the nose from the bridge.

By virtue of the convex face-engaging surface of the
flap 4d and the hinge structure 4e, the pressure between
the flap and the face may be maintained at a minimum
while nevertheless insuring a firm positivé contact which
effectively seals the space between the face and the
window 3 against the entry of dirt or other airborne
foreign substances.

The lower transverse frame member 5, as best seen in
Fig. 3, comprises a vertically extending frame portion Sa
generally similar in structure to the vertically extending
frame portion 4a but considerably narrower. The frame
portion 5a is provided in its upper. surface with a groove
19 to receive the lower marginal portion of the window
3. The frame member 5 also has an inwardly extending
flange Sc corresponding generally in structare and fune-
tion to the flange 4c and joined at its inner end to a
downwardly projecting flap 54 which corresponds gener-
ally in structure and function to the flap 4d. A crease or
other suitable hinge connection 3¢ may be provided at
the connection between the flap 54 and the flange 5c.

The flaps 44" and 5d and flanges 4c and 5¢ may assume
various angular positions as required to adapt themselves.
to various facial contours on which they may be used.
This adaptation is shown by the various dotted line posi-
tions in Fig. 3, representing three different profiles with
which the device may be used. )

There is shown in Fig, 4 a portion of the lower trans-
verse frame member 5 over the cheek of the wearer.
Since the variations in facial structure encountered on

the cheek are considerably greater than those encountered:
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at -the. forehead and nose; the flange Sc is’ made more

flexible at that point by providing another hinge 5f at
the connection between the flange 5¢ and the vertical
frame portion 5a4... As in the case of the hinge Se, the
hinge 5f may consist of a crease or other weakened por-
tion of the connection between the frame portion 5a
and the flange Sc. .

The side frame members 6 are best shown in detail in
Fig. 5. These frame members comprise horizontally ex-
tending portion 6a having a recess 20 adapted to receive
a side marginal portion of the window 3, an outer rear-
wardly projecting flange 6b adapted to engage the helmet
shell and an inner rearwardly projecting flange 6c.  The
inner end of the flange 6c is joined to a flap 64 which
is adapted to engage the wearer’s face in a manner similar
to the flaps 4d and 5d.

..'The flange 6b-corresponds generally in structure and
function to the flange 4b on the upper transverse frame

member 4. The flanges 45 and 6b are integrally con- .

nected at the upper corner of the frame as clearly shown
in Fig. 1. The side frame member 6, is adapted to fit
against the grommet 18 around the rim of the helmet
shell, as shown in Fig. 5. The flange 6b extends only
about half way down: the side frame member 6, and
tapers from a substantial width at the top down to
nothing at ‘the point where it crosses the rim of the
helmet 1.

- Fig. 5 shows, at opposite sides of the ﬁgure alternative
meS of construction of the side frame members. The
structure -described -above appears at the left-hand side
of Fig. 5. At the right-hand side there is shown analter-
native structure in which the side frame member is indi-
cated generally by the reference numeral 39. This frame
member includes an outer flange 395 which may be the
same as the flange 6b described above. The inner flange
is constructed somewhat differently and comprises a short
fold. or pleat 40 joined to the edge of the main frame
member 39 and another fold or pleat 41 extending be-
tween the fold 40 and.a face-engaging flap 38 which
may be the same as ‘the flap 64. The use of the two
folds. or pleats 40, 41 provides a slightly more resilient
structure than the use of the single fold or flange 6c.

The face-engaging flaps 4d, 5d and 6d, are joined
integrally. at the corners of the eye shield, and together
form a contmuous band which sealingly engages the face

6

for circulation of air. through the space between the

_ wearer’s eyes and.the window 3. That space is there-
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of the wearer along a path which completely encircles his -

eyes. That band extends across the forehead, downward-
ly- and fearwardly across the temples, back across the
cheeks and over the nose. The structure shown readily
adapts ‘itself -to a wide variety of facial contours, and
always. provides an effective seal along the entire length
of the path just described, without being uncomfortable
and without exérting more than a light pressure against
the wearer’s face at any pojint along that path.

Fig. 6 illustrates one form of mechanism for ventilating
the space ‘between the wearer’s eyes and the window. 6.
As there:shown, the lower: transverse frame member 5
is ‘provided in its rear face with an aperture 21 which
communicates with a vertically: extending aperture 22
along the back wall of the groove 19. ' The communicat-
ing apertures 21 and 22 provide a path for air to enter
the space between the window 3 and the wearer’s eyes,
as indicated by the arrows in the drawing.

The upper transverse frame member 4 is provided
with a similar aperture 23 opening at its rear face and
communicating with an aperture 24 located along the
back wall of the groove 19.. The communicating aper-
tures 24 and 23 allow air to pass out of the space be-
tween the wearer’s eye and the window 3 and move into
a chamber 38 between the transverse frame member 4
and the helmet shell 1. The flange 4b of the transverse
frame member 4 is provided with a number of apertures
25 which vent the chamber behind the frame member
4 to the atmosphere, thereby providing a complete path
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fore, adequately ventilated so that heat and moisture
appearing therein may be carried out to the atmosphere.

The apertures 21 and 22 are preferably located at the
lowest part of the frame member 4. They should al-
ways be located below the eyeball, which is the chief
source of moisture behind the eye shield.

The chamber 38 between the frame member 4 and
the shell 1 provides a further safety feature under cer-
tain .conditions of use. Those conditions are found, for
example, when the eye shield is used in‘a crop-dusting
airplane, for which use the dust-proof eye shield of the
present invention is particularly suited. Crop dusting
work is in many cases done in open cockpit aircraft. In
any type. of aircraft, the pilot frequently has to lean
out the cabin window to observe conditions behind and
below him.  Such a .movement typically subjects the
windward side of the eye shield to a stream of high
velocity air, building higher pressure at the entrance of
ventilation channels,r This high pressure propagates
through the channels to the inside space between the face
and the shield. Outside the shield, the pressure may be
low due to the curvature of the lens substantially parallel
to the airstream.

This pressure difference tends to lift the shield away
from the face. When a conventional eye shield is used,
the pressure difference between the external low pressure
and the high pressure inside the shield tends to aid the
high velocity stream in tearing the shield away. How-
ever, in the shield of the present invention, the chamber
38 then serves as a pressure equalizer. If one corner
of the shield is subjected to low external pressure, addi-
tional air is drawn through the apertures 25 near that
end of the shield, while the flow through some of the
other apertures 25 is reversed, so that they supply some
of the additional air flow required by the chamber 38.
The pressure within chamber 38 drops sufficiently so
that the tendency for the eye shield to lift away from
the helmet is reduced.

Fig. 7

This figure illustrates an alternative arrangement of
venting apertures, in which the straight ventilation aper-
ture 24 of Fig. 6 is replaced by a zigzag ventilation
channel 42. The structure shown in Fig. 7 is otherwise
similar to that shown in Fig. 6.

Fig. 8

This figure. illustrates a modified form of arrangement
of the ventilating channels, in which the chamber 38 is
connected through communicating channels 42 and 43
to the space outside the window 3, and through another
channel 44 to the space inside the window. This tends
to equalize the pressure inside and outside the window,
particularly if the shield is worn in a situation where it
is subject to the impact of high velocity air.

Fig. 9

This figure illustrates 2 modified form of eye shield
generally indicated by the reference numeral 27 and
having an upper transverse frame member 28 provided
with an inner flange 29 which is joined to a flap 30. The
flap 30 is similar in function to the flap 44 of Fig. 3
and the flange 29 is similar in function to the flap 4c of
Fig. 3.

Flange 29 is modified in a manner similar to the flange
40, 41 at the right-hand side of Fig. 5, in that it is
divided into two folds or pleats 294, 295, providing greater
flexibility of the flange and hence a wider range of adapta-
tion to variations in facial contours.

The lower transverse frame member 5 is provided with
inwardly extending flange 5c¢ joined at its inner end to
a downwardly projecting flap 54 which corresponds gen-
erally in structure to the flap 36,
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) Figs. 10 to 13

These figures illustrate a modified. form of ‘eye shield
embodying certain features of ‘the invention and adapted
to be worn without a safety helmet. The eye shield
shown in these figures may, of course, be worn with a
safety helmet providing the safety helmet structure is
such that there is no interference between the parts.

The eye shield of these figures includes a window» 31
and a frame consisting of an upper transverse frame mem-
ber 32, a lower transverse frame member 33 and side
frame members 34.. Anchor plates 35 are attached by
means of rivets 36 to the side frame members 34. The
anchor plates 35 may receive a mounting strap or straps
of any suitable construction, which may, for example,
be a single adjustable strap extending around the back
of the wearer’s head. The upper frame member 32 is
provided with a groove 37 in its lower surface to re-
ceive the upper marginal portion of the window 31. The
frame member 32 has an inwardly projecting flange 32a
whose inner end joins a flap 325, As in the case of
the flap 4d, the flap 32b is provided with a convex face
engaging surface and is connected to the flange 32z at
a weakened hinge 32¢ which allows the flap 325 to pivot
readily about that hinge so that the pressure of ‘the flap
32b against the face is minimized.

The lower transverse frame member 33 is provided with
an inwardly projecting flange 33a which is joined to
a flap 335 generally similar in structure and function to
the flap 325. The side frame members 34 are also pro-
vided with rearwardly projecting flanges 34z joined to
face engaging flaps 345 generally similar in- structure and
function to the flap 325, The flange 33a is made wider
along the cheek engaging portion, as shown in Fig. 13, to
accommodate wider variations in facial contours encoun-
tered at that point.

As in the case of the frame illustrated in Figs. 1 to 6,
the frame of Figs, 10 to 13 is preferably molded in a
single piece of rubber or other similar material ‘which
may be readily flexed to fit the face of the wearer.

While I have shown and described certain preferred
embodiments of my invention, other modifications there-
of will readily occur to those skilled in the art, and I
therefore intend my invention to be limited only by the
appended claims.

T claim:

1. An eye shield adapted to be worn with a safety hel-
met comprising a window, a. frame encircling said win-
dow, said frame including a transverse member having a
portion adapted to engage the forehead rim of a helmet
and' extending upwardly from said portion, and a flange
of flexible resilient material attached to the upper edge
of said frame member and having a normal unstressed
position in which it extends rearwardly therefrom, said

flange being adapted to engage at least at its rearmost 5

edge the outer surface of said helmet at a locality spaced
upwardly from the forehead rim thereof, said helmet en-
gaging flange being resiliently bendably movable about
“its attachment to the frame and adapted thereby to con-
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form throughout its length to helmets of varying sizes
and shapes, and means ‘adapted to mourt.said ‘shield on
a helmet. - '

2. An’ eye shield adapted to be worn with 4 safety
helmet comprising a frame, ‘a window in said framne,
means attached to said frame abotit the entire periphéry
of the window and adapted to engage the face of &
wearer across the forehead, temples, cheeks -and nose,
helmet engaging means attached ‘to said frame ai the
upper side of said window and adapted to engage a helmiet
on the head of a person wearing the eye shicld, “and
mounting ‘means -adapted for moufiting said shield on
said helmet, said face-engaging means incliiding & flange
attached to the frame and extending rearwardly ‘there-
from, and a flap of flexible resilient material aftached
along one edge to said flange and exténding at @n angle
therefrom to a free edge, at least a portion of said flap
being adapted to engage a face, a first arficulation Con-
necting the flange and the frame to permit bending move-
ment of the flange with respect to the frame, and a second
articulation connecting the flange to the flap to permit
bending movement of the flap with respect to the flange,
said face-engaging portion of the flap having an arcuate
cross-section convex on its face-engaging side and having
the center of curvature of said arcuate face-engaging por-
tion located nearer to the free edge of the flap than to
said one edge, said flap and flange having substantial flexi-
bility in a direction perpendicular to the face-engaging por-
tion of the flap and substantial resistanice to deforma-
tion in & direction parallel to the face-engaging’ portion

of the flap, said mounting means -including first and

second strap means, said first strap means being adapted
to connect the lower side of said frame to the helmetf and
adjustable to vary the contact pressure between the lower
portion of said face-engaging means atid the wearer’s
cheeks and nose and efféctive upon adjustment thereof,
while the shield is mounted on the wearer’s face, to bend
said flap and said flange about the respective articuldtions
and to vary the contact pressure between the face and
said face-engaging portion of the flap, said second strap
means being adapted to connect the uppér side of the
frame to the helmet and adjustable to vary the confact
pressure between the helmet engaging -mieans and the
helmet, said first and second strap means being inde-
pendently adjustable with respect to each other. :
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