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ABSTRACT OF THE DISCLOSURE 

A protective helmet of adjustable size including a hol 
low shell adapated to receive the head of a wearer and 
made up of two complementary halves and a partially 
overlapping strip extending along their adjoining edges. 
The halves have, in their overlapped portions, a series 
of apertures elongated transversely to the strip. The strip 
has circular apertures aligned with the elongated apertures 
on the halves. Screws extend through the apertures and 
cooperate with nuts to hold the halves to the strip. When 
the screws are loosened, the halves can slide in relation 
to the strip over a distance limited by the length of the 
elongated apertures, thereby adjusting the size of the shell 
as required to ?t the head of a particular wearer. 

In a second embodiment, each half of the helmet shell 
is further divided into two quarter segments and two strips 
transverse to each other, each made of two elongated sec 
tions, are used in a similar manner, with suitable re— 
leasable fasteners, to hold the quarter segments together 
in a releasable manner. 
The helmet shell may be provided with an energy ab 

sorbing layer of material on its inside and with suitable 
rigging for supporting the shell on the head of the wearer. 
It may be worn over a soft inner helmet. 

BACKGROUND OF THE INVENTION 

Field of the invention 

The invention relates to helmets for protecting the head 
of the wearer from injurious impacts with external ob 
jects. It relates to helmets having a rigid hollow shell for 
receiving the head of the wearer which are used, for ex 
ample, by pilots, motorcyclists, construction workers, etc. 

Description of the prior art 

One problem encountered with prior art helmets of this 
type has been the need for producing helmets of various 
sizes to ?t di?erent wearers. Commonly in. the prior art 
the rigid shell is supported on the wearer’s head by means 
of a rigging of straps and bands, fastened to the inside of 
the shell. Size adjustment is commonly accomplished by 
varying the length of the straps and bands, or by inserting 
pads of different thickness between the wearer’s head and 
either the shell or the straps and bands. However, the 
shell structures themselves have not been adjustable as to 
size. 

SUMMARY OF THE INVENTION 

In one embodiment, the invention is in a protective 
helmet shell of adjustable size made up of two com 
plementary halves and a partially overlapping strip run 
ning along their adjoining edges. A series of apertures are 
provided in the overlapped portions of the shell halves, 
each aperture being elongated transversely to the nearest 
adjoining edge. The strip has a plurality of circular aper 
tures aligned with the apertures in the shell halves and 
having diameters approximately equal to the short dimen 
sion of the shell apertures. Fastening means, which may be 
in a form of a screw and cooperating nut, extend through 
each pair of aligned apertures. When the fastening means 
are released, the halves can slide in relation to the strip 
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over a distance determined by the long dimension of the 
elongated apertures. When the fastening means are 
secured, the half segments are a?ixed to the strip, and the 
size of the helmet shell is ?xed. 

In a second embodiment, the invention is in a protective 
helmet shell of adjustable size, made up of four quarter 
segments and having two strips extending at right angles 
to each other, each overlapping a portion of each quarter 
segment. The quarter segments and the strips are provided 
with apertures and fastening means similar to the ones 
described in connection with the ?rst embodiment. Each 
of the strips is made up of two elongated sections sepa 
rated from each other by a distance allowing for inde 
pendent size adjustment transversely to the other strip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a ?rst embodiment 
of the invention. 

FIG. 2 is a top elevational enlarged sectional view along 
lines 2-2 of FIG. 1. 
FIG. 3 is a cross-sectional view along lines 3—3 of 

FIG. 2. 
FIG. 4 is a side elevational view of a second embodi 

ment of the invention. 
FIG. 5 is a top elevational fragmentary view of a 

second embodiment of the invention. 
FIG. 6 is an enlarged cross-sectional view along line 

6—6 of FIG. 5. 

DETAILED DESCRIPTION 

FIGS. 1 through 3 

FIGS. 1 through 3 show a first embodiment of the 
invention wherein the shell of the helmet is made up of 
two half segments 10 and 11 held together by a strip 
12 extending along the adjoining edges of the segments 
and partly overlapping the segments. ' 
The half segments 10, 11 and the strip 12 are made 

of rigid material such as a plastic impregnated glass ?ber 
material. The half segments 10 and 11 have facing edges 
13 and 14 respectively. Each segment has a plurality of 
elongated apertures 15 located along the marginal por 
tions thereof, adjacent its facing edge. The elongation 
of the apertures 15 is transverse to the edges 13 and 14. 
The strip 12 ‘also has a plurality of circular apertures 16, 
each aligned with one of the apertures 15. The apertures 
15 have a constant short dimension except for their 
rounded ends. The short dimension of the apertures 15 
corresponds to the diameter of the circular apertures 16. 
A screw and stud pair extends through each aligned 

pair of apertures 15 and 16. As best shown in FIG. 3, 
a hollow screw 17 is inserted through each aperture 15 
from the inside of the half segments and a stud 18 is 
inserted through the apertures 16 from the top side of 
the strip 12. The shank of the hollow screw 17 is slightly 
smaller in diameter than the short dimension of the 
aperture 15 and can slide along the long dimension there 
of, but the head of the screw 17 is of a diameter greater 
than the short dimension of the aperture 15. The shank 
of the stud 18 ?ts into the hollow of the screw 17 and 
engages threadedly therewith. The aperture 16 is counter 
sunk so as to accept and retain the appropriately shaped 
heads of the stud 18. The head of the screw 17 and the 
stud 18 are slotted so as to allow the use of a screw 
driver. 
When the studs 18 are tightened with the hollow screws 

17, the helmet shell is a rigid structure and there is no 
relative movement of the shell halves 10 and 11 with re 
spect to the strip 12. 
When the studs 18 and the screws 17 are loosened, 

however, the shell halves 16 and 11 can slide with respect 
to the strip 12 toward each other or away from each other 
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until the shanks of the hollow screws 17 touch the ex 
tremities of the apertures 15 along the long dimension 
thereof. The apertures 15 and 16 are positioned such 
that when the facing edges 13 and 14 are in contact, the 
shanks of the screws 17 rest against the extremities of 
the aperatures 15 furthest away from the facing edges 13 
and 14 respectively; when the shanks of the screws 17 
rest against the extremities of the apertures 15 closest 
to the facing edges 13 and 14 respectively, the facing 
edges 13 ‘and 14 are furthest away from each other. The 
apertures 15 are at all times overlapped by the strip 12. 
Thus, the size of the helmet shell, vat least as to its lateral 
or side-to-side dimensions, may be adjusted by the opera 
tion just described, to suit the head size of the wearer. 
The helmet shell described heretofore may be com 

bined with an inner layer of energy ‘absorbing material 
as illustrated in FIG. 3. Two sections 19 and 20 of 
energy absorbing material are next to the insides of the 
shell halves 10 and 11 respectively. The adjoining ends 
of the sections 19 and 20 are beveled, one from its top 
down and one from its bottom up so as to overlap. The 
energy absorbing material of the sections 19 and 20 is 
deformable and their beveled edges deform to allow con 
tact between the facing edges 13 and 14 of the shell 
halves. 
The helmet, together with the energy absorbing sec 

tions 19 and 20 may be worn over a soft inner helmet 21 
which may be of the type described in the U.S. patent to 
Finken et al., No. 2,871,484. A layer of resilient ma 
terial, e.g., foam rubber, may be attached directly to the 
inside of the helmet shell, without the use of an energy 
absorbing layer, or a layer of resilient material may be 
attached to the inside of the energy absorbing sections 
19 and 20. 
The strip 12 may be on the inside of the half segments 

10 and 11 instead of on the outside as shown in FIGS. 
1 through 3. The half segments 10 and 11 need not be 
equal in size. The strip 12 is shown as extending fore 
and-aft. However, it may extend from side to side or 
diagonally. 

FIGS. 4 through 6 

A second embodiment of the invention, allowing for 
both fore-and-aft and side-to-side size adjustment, is shown 
in FIGS. 4 through 6. 

In this embodiment, the shell of the helmet is made up 
of four quarter segments, 101, 102, 111 and 112, which 
are held together by four strips, 121, 122, 123 and 124. 
Each quarter segment has two edges meeting at a sub 
stantially right angle, each edge facing a different quarter 
section. Each quarter section has a series of apertures 
15 along the margin of each of its two edges which face 
edges of other quarter sections. The apertures are elon 
gated transversely to the nearest facing edge and are simi 
lar in shape to the apertures 15 described in connection 
with FIGS. 1 to 3. 
Each of the four strips 121 through 124 extends along 

the facing edges of two quarter segments and partially 
overlaps the two quarter segments. Each of the strips has 
a number of apertures 16, one aperture 16 aligned with 
each of the apertures 15 overlapped by that strip. A com 
bination of a hollow screw 17 and stud 18 extends through 
each aligned pair of apertures 15 and 16 in the manner 
described in connection with FIGS. 1-3. 
The strip 121 extends from the front end of the helmet 

to the back ends of the fore quarter segments 101 and 
111 and terminates at an edge 22 which is aligned with 
the edges 23 and 24 of the quarter segments 111 and 101 
respectively. The strip 123 extends from the back end of 
the helmet to the fore edges of the quarter segments 102 
and 112 and terminates at an edge 25 which is aligned 
with the edges 26 and 27 of the aft quarter segments 112 
and 102 respectively. 
The strips 122 and 124 are constructed somewhat di?er 

ently and will be described in reference to FIGS. 5 and 6. 
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4 
The strip 124 extends from the right side edge of the 
helmet following the contour of the quarter segments 101 
and 102 until a short distance before it reaches the right 
hand edges of the strips 121 and 123. At that point, the 
strip 124 curves upwardly at elbow 28 so as to clear the 
thickness of the strips 121 and 123, and then curves for 
wardly at elbow 29 so as to continue extending imme 
diately over the top surface of the strips 121 and 123. 
Then the strip 124 curves downwardly at elbow 30 so as 
to reach the top surfaces of the segments 111 and 112. 
Then the strip 124 curves forwardly at elbow 31 and fol 
lows the contour of the top surfaces of the quarter seg 
ments 111 and 112 for a short distance and terminates at 
an edge 32. 
The strip 122 begins at the left-hand side edge of the 

helmet and follows the contour of the quarter segments 
111 and 112 up to a point which is spaced from the edge 
32 of the strip 124 by a distance which is approximately 
equal to the distance between the edges 33 and 34 of the 
front quarter segments 101 and 111 respectively. At that 
point the strip 122 curves upwardly at elbow 35 so as 
to clear the thickness of the strip 124 and then curves for 
wardly at elbow 36 and terminates at an edge 37. The 
portions of the strips 124 and 122 near their edges 32 
and 37 respectively are partly overlapped. 
The strips 124 and 122 are constructed so that when 

the facing edges 33 and 34 of the quarter segments 101 
and 111 are immediately adjacent to each other, the edge 
37 of the strip 122 is immediately adjacent to the elbow 31 
of the strip 124 and the edge 32 of the strip 124 is imme 
diately adjacent to the elbow 36 of the strip 122. When 
the facing edges 33 and 34 are farthest apart, the edge 
32 of the strip 124 is only slightly overlapped by the por 
tion of the strip 122 near its edge 37. The distances a indi 
cated on FIGS. 5 and 6 are substantially equal. 
The apertures in the quarter segments and in the strips 

are positioned such that when the quarter segments 101 
and 111 are immediately adjacent to each other, the 
shanks of the hollow screws 17 rest against the end of the 
apertures 15 which are farthest away from the immediately 
adjacent edges of the quarter segments; conversely, when 
the shanks of the hollow screw 17 rest against the ends of 
the apertures 15 which are closest to the adjoining edges 
of the quarter segments 101 and 111, the quarter segments 
are farthest away from each other. The strip 121 overlaps 
the apertures in the quarter segments 101 and 111 at all 
times. 

Similar cooperating disposition exists between the aper 
tures in the strip 122 and the quarter segments 111 and 
112, between the apertures in the strip 123 and in the 
quarter segments 102 and 112, and between the aper 
tures in the strip 124 and in the quarter segments 101 
and 102. 
The helmet shell illustrated in FIGS. 4 through 6 is 

capable of both fore-and-aft and side-to-side size adjust 
ments. 

For fore-and-aft adjustment, the hollow screws and 
the studs along the strips 122 and 124 are loosened and 
the two fore sections 101 and 111 are moved closer to 
or farther away from the two aft quarter segments 102 
and 112. When the desired fore-and-aft size has been de 
cided upon, the screws and studs along the strips 122 and 
124 are tightened. 
For side-to-side size adjustment, the screws and studs 

along the strips 121 and 123 are loosened and the left 
quarter segments 111 and 112 which are held together by 
the strip 122 are moved closer to or farther away from 
the two right quarter segments 101 and 102 which in turn 
are held together by the strip 124. In the course of the 
side-to-side adjustment, the left quarter sections 111 and 
112 slide with relation to the strips 121 and/ or 123, and/ 
or the right quarter segments 101 and 122 slide with rela 
tion to the strips 121 and/or 123. Simultaneously the 
overlapping portions of the strips 124 and 122 slide with 
relation to each other. 
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The helmet illustrated in FIG. 4 through 6 may be 

combined with the inner layer of energy absorbing ma 
terial which may be divided into four sections, one for 
each of the four shell segments. The four sections of 
energy absorbing material may have deformable beveled 
edges similar to the ones described in regard to FIGS. 1-3. 
The helmet may be used with an appropriate set of 

standard rigging or it may be worn over the soft inner 
helmet such as the one disclosed in the US. Patent to 
Finken et al., Pat. No. 2,871,484. Provisions may be made 
for attaching a chin strap, a visor, microphone and ear 
phone connections, etc. The shell edges along the opening 
for the head of the wearer may be appropriately padded. 

Thus, having described the invention, what is claimed 
is: 

1. A protective helmet of adjustable size comprising: 
(a) a shell with an opening for receiving the head 
of the wearer, said shell being divided into at least 
two segments, each segment having an edge facing an 
edge of at least one other segment; 

(b) releasable means for holding the segments 
together in one of a plurality of relative positions 
characterized by different distances between said 
facing edges, whereby the size of the helmet may be 
adjusted to the head of the wearer by releasing the 
holding means, relatively moving the facing edges, 
and then securing the holding means, said releasable 
means comprising: 

-(i) a strip extending at least partially along the 
facing edges of two of said segments, said strip 
overlapping the margins of the segments near the 
facing edges and conforming to the curvature 
of the segments; and 

(ii) releasable means for securing said strip to 
the segments in one of a plurality of positions 
characterized by diiferent distances between said 
facing edges. 

2. A protective helmet of adjustable size as de?ned in 
claim 1 wherein the shell is divided into two substantially 
equal segments. 

:3. A protective helmet of adjustable size, as de?ned in 
claim 1, wherein: 

(a) each of the segments has at least one aperture in 
that portion of it which is overlapped by said strip; 

(b) the strip has at least two apertures, each aligned 
with an aperture in said segments; and 

(c) releasable fastening means are provided which ex 
tend through each aligned pair of apertures. 

4. A protective helmet of adjustable size, as de?ned 
in claim 3, wherein: 

(a) the apertures in the segments are elongated trans 
versely to the nearest facing edge; 

(b) each of the apertures in the strip has a diameter 
corresponding to the short dimension of the elongated 
aperture with which it is aligned; and 

(c) said means for fastening includes a pair of cooperat 
ing threaded means extending through each aligned 
pairs of apertures and holding the strip and the seg 
ments together when the threaded means are in their 
secured position, but allowing the segments to slide 
with respect to the strip over a distance limited by 
the longer dimension of the segment apertures when 
the threaded means are in their released position. 

5. A protective helmet of adjustable size de?ned in 
claim 4 wherein said pair of cooperating threaded means 
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comprises a hallow threaded screw and a threaded stud 
for engagement therewith, one such pair of aligned aper 
tures, the screw and the stud for each pair of apertures 
having heads larger than the diameters of the apertures 
and having shanks of diameters less than the diameters 
of the apertures, said shanks each being shorter than the 
combined thickness of the shell and the strip, but having 
combined length greater than that of the shell and the 
strip. ‘ 

6. A protective helmet of adjustable size as de?ned in 
claim 3 wherein the strip is positioned over the convex 
surfaces of the shell segments. 

7. A protective helmet of adjustable size as de?ned in 
claim 1 wherein: 

(a) the shell is divided into four sections, each having 
at least one edge facing at least one other section; and 

(b) the means for holding comprises: 
(1) a plurality of strips along said facing edges 

of the sections, said plurality of strips partially 
overlapping the margins of the sections near the 
facing edges of the sections; and 

(2) selectively releasable means for securing the 
sections to the strips in one of a plurality of 
positions characterized by different relative dis 
tances between the facing edges of the sections. 

8. A protective helmet of adjustable size as de?ned in 
claim 7 wherein 

(a) said plurality of strips comprises four strips ex 
tending in two mutually perpendicular directions; and 

(b) one of the strips partially overlaps portions of at 
least one other strip. 

9. A protective helmet of adjustable size as de?ned in 
claim 7 wherein: 

(a) each of the sections has at least one aperture in its 
portion overlapped by a strip; 

(b) each of the strips has at least two apertures, each 
aligned with an aperture in said sections; and 

(c) releasable fastening means are provided which 
extend through each aligned pair of apertures. 

I10. A protective helmet of adjustable size as de?ned in 
claim 9 wherein: 

(a) each of the sections has along each of its facing 
edges a plurality of apertures elongated transversely 
to the respective facing edge; 

(b) each of the apertures in the strip has a diameter 
corresponding to the short dimension of the elongated 
aperture with which it is aligned; and 

(c) said means for fastening includes threaded means 
extending through said aligned pairs of apertures and 
holding the strips and the sections together when the 
threaded means are in a secured position, but allowing 
the sections to slide with respect to the strips over 
distances limited by the longer dimension of the 
sections apertures when the threaded means are in 
a released position. 
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