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[57] ABSTRACT 

Apparatus for providing gripping studs in footwear, 
particularly where such apparatus is utilized on very 
hard surfaces such as sun baked ground, packed snow 
or ice. The studs are completely contained within the 
bottom structure of the footwear to reduce the proba 
bility of damage or injury being caused thereby when 
the footwear is not in use. An elastic material is utilized 
for the bottom structure which therefore compresses to 
concentrate the loads on the studs when the footwear 
is in use. Edges are disposed as the penetrating surface 
on each stud to facilitate penetration of the walking 
surface and to maximize the gripping surface devel 
oped for very small penetrations. Various stud con?gu 
rations and arrangements are provided to orient the 
gripping surface in accordance with the needs of differ 
ing applications. To minimize the weight of the foot 
wear and maximize its flexure, arcuately shaped bands 
are utilized for retaining the studs within the footwear. 

10 Claims, 8 Drawing Figures 
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STUDDED FOOTWEAR 

BACKGROUND OF THE INVENTION 

The present invention relates to footwear having 
gripping studs, especially where such footwear is im 
tended for use on very hard surfaces. Hitherto, many 
different devices have been used to improve the grip 
ping capability of footwear. Vacuum producing grips 
are used where the walking surface is smooth and non 
porous, however, sun baked ground or packed snow 
and ice covered walkways rarely present these condi 
tions and therefore, vacuum grips are notidealy suited 
for such walking surfaces. Where very hard and irregu 
lar surfaces are encountered, penetrating studs mustbe 
utilized which develop the largest possible‘ gripping sur 
face upon penetrating the walking surface to a very 
small depth. 

In most studded footwear, the studs are disposed to 
protrude from the bottom structure of the footwear at 
all times. When such footwear is not in use, the studs 
therefore present a safety hazard and. have been known 
to inadvertently scratch floors and furniture or cut 
human skin. 1 ' 

In some studded footwear, the studs develop a grip 
ping surface of sufficientmagnitude only after'consid-. 
erable penetration into the walking surface. Therefore, 
each stud is configured to have a single conical or con-» 
toured member which presents a very small penetrating 
surface against the walking surface to facilitate pene 
tration thereof. On very hard walkingsurfaces, the pen 
etration of such studs is drastically reduced and‘ there 
fore, the magnitude of the gripping surface developed 
is insufficient. Although the depth of penetration for 
any stud con?guration will be reduced on very hard 
walking surfaces, the ratio of gripping surface devel 
oped to penetrating surface presented'will be‘the great 
est for a stud con?guredtopresent anedgeas the pene 
trating surface. This is so because ‘an edge has the 
greatest periphery to area ratio’ and the gripping sur 
face developed is directly proportional to both the 
depth of penetration and the periphery of the penetrat 
ing surface. 

In other studded footwear, studs having penetrating 
edges are utilized, however, the gripping surface devel 
oped thereby is not of consistent magnitude in all direc 
tions. Therefore, the gripping forces generated against 
the gripping surface is not of consequence in all direc 
tions. Such studs are particularly inappropriate for use 
on packed snow or ice covered walkingsurfaces where 
the'capability to generate gripping forces must‘ exist in’ 
all directions. - 

In still other studded footwear, thestudsaresecured 
to the footwear by means. of a rigid plate. This plate‘ 
limits the flexure characteristics'of the footwear and 
causes it to be quite heavy, which therefore renders the 
footwear unacceptable for casual use. 

> SUMMARY OF THE INVENTION 

It is therefore a general object of the present inven 
tion to provide footwear having gripping studs which 
minimize and obviate the disadvantages of the prior art. 

It is a speci?c object ofthe present invention to pro 
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and to develop a relatively large gripping surface for a 
relatively minor penetration. 

It is another object of the present invention to pro 
vide footwear having studs which are con?gured to de 
velop a gripping surface having a directional distribu 
tion in accordance with the application. 

It is still another object of the present invention Ito 
provide footwear having gripping studs‘ which are s'e 
cured within the footwear between bands of relatively 
low weight and high ?exibility. 
These objects are accomplished in one form accord 

ing to the present invention by completely containing 
all studswithin the footwear’s bottom structure which 
is constructed of an elastic material. Each stud is con 

I ?gured to have a plurality of penetrating legs and each 
leg is aligned relative to the other legs in accordance 
with the application. Each leg is configured to have an 
edge or edges which are disposed to penetrate the 
walking surface. All studs are secured to a collar which 
interconnects the studs with arcuate bands. 

BRIEF DESCRIPTION OF THE DRAWING 
The manner in which these and other objects of the 

invention are achieved will best be understood by refer- . 
ence. to the following description, the appended claims, 

' and the Figures of the attached drawing wherein: 
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vide footwear having gripping studs which protrude ' 
only' when the footwear is in use. 

It is a more specific object of the present invention 
to provide footwear having studs which are configured 
to facilitate penetration of very hard walking surfaces. 

65 

FIG. 1 is aside elevational view of footwear embody 
ing thisinvention and having portions thereof cut away 
to illustrate the disposition of a gripping stud therein; 
FIG. 2 is a partial bottom view thereof illustrating the 

edges presented by the studs for penetration of the 
walking surface; 
FIG. 3 is an enlarged sectional view thereof taken 

substantially along line 3-3 of FIG. 1 to illustrate the 
disposition of the collar within the footwear; 
FIG. 4 is an enlargedperspective view of the collar 

on which thestuds are affixed to arcuate bands; 
FIG. 5 is a partial transverse section of the footwear 

taken substantially along line 5-5 of FIG. 3 and illus 
trating the use of the footwear on a very hard and irreg 
ular walking surface; 
FIG. 6 is a perspective view of a gripping stud which 

develops a gripping surface of relatively consistent 
magnitude in all directions upon uniform penetration 

' into the walking surface; 
FIG. 7 is a perspective view of a gripping stud which 

develops a maximum gripping surface in either direc 
tion along a line perpendicular to the edges upon pene 
tration into the walking surface; and 
FIG. 8 is a perspective view of a gripping stud on 

which ridges are disposed to develop a gripping surface 
having a directional distribution in accordance with the 
application of the footwear. 

DESCRIPTION or THE PREFERRED ' 
EMBODIMENT 

Turning now to the drawings, studded footwear l0 
incorporating the improvements of this invention, is il 
lustrated in FIGS. 1 - 3. As is conventional, the foot 
Wear 10 has abody 12 attached to a bottom structure 
14 which includes both a sole 16 and a heel 18. Grip 
ping studs 20 are retained within the bottom structure 
14 to generate grippingforces parallel to a walking sur 
face 22 and thereby supplement the traction developed 
by the footwear 10 against the walking surface 22, as 
illustrated in FIG. 5. The bottom structure 14 is made 
of elastic material and develops traction through a 
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bearing surface 24 which contacts the walking surface 
22. All of the studs 20 are disposed to be ?ush with the 
bearing surface 24 and are retained as part of a collar 
26 which is affixed within the bottom structure 14 by 
suitable means. One such means is to mold the collar 
26 integrally into the bottom structure 14. Although, 
the studs 20 are shown only in the heel 18, no reason 
is known to preclude a similar installation of studs 20 
into the sole 16. 
The collar 26 is constructed of arcuate bands 28 be 

tween which the studs 20 are secured, as illustrated in 
FIGS. 2 — 4. Each stud 20 has two legs 30 protruding 
from a base 32, as illustrated in FIG. 6. The base 32 
joins to the arcuate bands 28, as illustrated in FIG. 4, 
and the legs 30 extend to the bearing surface 24 of the 
bottom structure 14, as shown in FIG. 3. Each leg 30 
is tapered to an edge 34 and is disposed perpendicu 
larly to the other leg 30. The studs 20 are made of very 
rigid material which is also suited for conditions of 
abrasive wear. Many metals and some plastics comply 
with these criteria and although it is not absolutely nec 
essary to do so, the arcuate bands 28 can be made of 
the same material as the studs 20. Any suitable means 
may be utilized for joining the studs 20 to the arcuate 
bands 28 and where a similarity exists between their 
materials, they can be welded together or integrally 
cast in a single piece. ‘ - 

Gripping forces are only generated by the studs 20 
after they have penetrated the walking surface 22 to 
thereby develop a gripping surface 36, as illustrated in 
FIG. 5. In penetrating the walking surface 22, each stud 
20 presents a penetrating surface 38 over which the 
load on the stud 20 is distributed perpendicularly to the 
walking surface 22. The magnitude of the gripping 
force generated is directly proportional to the area of 
the gripping surface 36 which in turn is directly propor 
tional to both the depth of penetration and the pro 
jected length of the penetrating surface 38 perpendicu 
lar to the direction of the gripping force. Where the 
walking surface 22 is very hard, as would be the case 
for sun baked ground, packed snow or ice, the depth of 
penetration for any stud 20 is inversely proportional to 
the magnitude of its penetrating surface 38. Therefore, 
to maximize the gripping force generated in a particu 
lar direction, the penetrating surface 38 on the stud 20 
must be minimized while the projected length of the 
penetrating surface 38 perpendicular to that direction 
must be maximized. These optimal conditions are at 
tained when an edge is utilized as the penetrating sur 
face and therefore the edges 34 of the studs 20 are dis 
posed ?ush with the bearing surface 24, as illustrated 
in FIG. 3. Upon penetration of each edge 34 a maxi 
mum gripping force will be generated in either direc 
tion along a line perpendicular to the edge 34 and a 
negligible gripping force will be generated in either di 
rection along a line parallel to the edge 34. Therefore, 
to generate a relatively consistent gripping force in all 
directions upon uniform penetration of each stud 20, 
the edges 34 on each stud 20 are disposed perpendicu 
larly to each other, as illustrated in FIG. 6. 
Applications do exist where it is desirable to generate 

a maximum gripping force in a single direction. A stud 
20' for such applications is illustrated in FIG. 7 where 
due to the similarities existing with the stud 20 of FIG. 
6, similar parts are identi?ed by the same reference nu 
merals but with a prime (') added. The legs 30' of the 
stud 20' are disposed parallel to each other but present 
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4 
a penetrating surface 38' having the identical magni 
tude to that of the stud 20 in FIG. 6. Therefore, with 
the same load applied, the depth of penetration will be 
the same for both studs 20 and 20’, but the gripping 
force generated perpendicularly to the edges 34' of 
stud 20' will be twice the gripping force generated per 
pendicularly to either edge 34 of stud 20. However, the 
gripping force developed parallel to the edges 34' ‘of 
stud 20’ will be negligible whereas stud 20 develops a 
gripping force of relatively consistent magnitude in all 
directions upon uniform penetration into the walking 
surface 22. It should also be recognized that a plurality 
of studs 20' can be distributed across the bottom struc 
ture 14 of the footwear 10 in an alignment to develop 
a cumulative gripping force of relatively consistent 
magnitude in any direction upon uniform penetration 
of the studs 20'. 
Where studs having tapered legs are undesirable due 

to either structural or manufacturing limitations, studs 
20" having blunt legs, such as those illustrated in FIG. 
8, may be utilized. Due to the similarities existing with 
the stud 20 of FIG. 6, similar parts in FIG. 8 are identi 
?ed by the same reference numerals as those used in 
FIG. 6 but with a double prime (") added. Although 
the penetrating surface 38" presented by the blunt ter 
minations of the legs 30" would normally be much too 
large for developing a gripping surface 36" of any con 
sequence, ridges 40 are disposed on the blunt faces of 
each leg 30". Each ridge 40 presents an edge 34" and 
the ridges 40 can be oriented to align the edges 34" in 
any relative direction in developing a gripping surface 
36" having a directional distribution in accordance 
with the application. For example the edges 34" could _ 
all be aligned in a speci?c direction to achieve the same 
.result as achieved with stud 20’ of FIG. 7 or they could 
be aligned with alternate perpendicularity to achieve 
the same result as achieved with stud 20 of FIG. 6. 
When the footwear 10 is in use, the bearing surface 

24 of the bottom structure 14 contacts the walking sur 
face 22 to distribute the applied load, as illustrated in 
FIG. 5. The applied load causes the elastic material to 
compress and retract from around the studs 20, which 
thereby results in concentrating the applied load on the 
rigid studs 20. Due to the very small penetrating sur 
faces 38 presented by the edges 34 of the studs 20, the 
pressure developed against the walking surface 22 from 
the applied load is very large and therefore, the edges 
34 penetrate into the walking surface 22 to some depth. 
As each stud 20 penetrates the walking surface 22, 
gripping surfaces 36 develop from each edge 34. The 
magnitude of each gripping surface 36 developed is 
equal to the length of the edge 34 multiplied by the 
depth of penetration. Each gripping surface 36 devel 
oped is then available to generate a gripping force 
against the substance of the walking surface 22. Where 
the walking surface 22 is irregular, as illustrated in FIG. 
5, the studs 20 will not penetrate the walking surface 
22 uniformly, however, the applied load will be distrib 
uted over less bearing surface 24. This causes the bot— 
tom structure 14 to compress more and further concen 
trates the applied load on fewer studs 20 which thereby 
causes those studs to penetrate to a greater depth. 
Aside from locating the studs 20 within the bottom 

structure 14, the collar 26 serves to distribute the cu 
mulative load from the studs 20 to the bottom structure 
14. In most studded footwear this distribution is accom 
plished through a solid plate which increases the weight 



3,747,238 
5 

of the footwear to a much greater degree than does the 
collar 26. It is also true, that the bands 28 of the collar 
26 are much more ?exible than a solid plate and there 
fore provide more comfort in footwear 10 when uti 
lized to retain studs 20 in locations where flexure oc 
curs, such as the sole 16 of the footwear 10. However, 
the bands 28 of the collar 26 distribute the load over 
less area and where the material of the bottom struc 
ture 14 is highly elastic, the collar 26 may be forced to 
embed further into the bottom structure 14 when loads 
are applied. Where such a problem exists, the bottom 
structure 14 may be fabricated in layers. A relatively 
rigid layer would be disposed between the body 12 of 
the footwear l0 and the collar 26 whereas a relatively 
spongy layer would be disposed between the rigid layer 
and the bearing surface 24. 
When the footwear is not in use, no load is exerted 

on the bearing surface 24 and therefore the studs 20 re 
main completely contained within the bottom structure 
14. In this disposition, the studs 20 present little possi 
bility of inadvertently causing bodily injury or damage 
'to property. In conventional studded footwear, the 
studs protrude regardless of whether or not the foot 
wear is in use and therefore the possibility that such 
footwear will scratch floors, nick furniture or cut 
human skin exists at all times. 

It should be readily appreciated by those skilled in 
this art that the studded footwear embodied by this in 
vention provides for studs'which protrude only when 
the footwear is in use. Also, the studs are configured to 
penetrate very hard walking surfaces, to develop a rela 
tively large gripping surface upon relatively minor pen 
etration of the walking surface, and to distribute the 
gripping surface developed in accordance with the di 
rectional requirements of the footwear’s application. 
Furthermore, the studs are incorporated into the foot 
wear with a relatively small increase in weight and a rel 
atively minor reduction in flexure characteristics. 

It should be understood that the present disclosure 
has been made only by way of example and that numer 
ous changes in details of construction and the combina 
tion or arrangement of parts may be resorted to without 
departing from the true spirit and scope of the inven 
tion, and therefore, the present disclosure should be 
construed as illustrative rather than limiting. 
What I claim is: 
1. ln footwear apparatus of the type wherein applied 

loads on said footwear are distributed upon the walking 
surface through a bottom structure and wherein grip 
ping forces are generated with a plurality of rigid studs 
protruding from said bottom structure, the improve 
ment comprising: 

said studs being completely contained within said 
bottom structure, said bottom structure being con 
structed of an elastic material, said elastic material 
being compressed by the applied loads on said foot 
wear to retract from around said studs and thereby 
concentrate the applied loads on said studs. 

2. In the combination of claim 1 wherein each said 
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stud presents a penetrating surface in contact with the 
walking surface, said penetrating surface being an edge 
and wherein a gripping surface develops upon penetra 
tion of said edge into the walking surface, said gripping 
surface generating a gripping force against the sub 
stance of the walking surface, said gripping force being 
of maximum magnitude in either direction along a line 
perpendicular to said gripping surface, said studs being 
distributed across said bottom structure in relative 
alignment to develop said gripping forces in accor 
dance with the application of said footwear. 

3. In the combination of claim 2 wherein each said 
stud includes a plurality of legs, each said leg being ta 
pered to an edge, each said edge being a portion of said 
penetrating surface. 

4. In the combination of claim 3 wherein each said 
leg is disposed perpendicularly to another said leg, said 
stud developing said gripping forces of relatively con 
sistent magnitudes in any direction parallel to the walk 
ing surface upon uniform penetration of said stud into 
the walking surface. 

5. In the combination of claim 3 wherein each said 
leg is disposed parallel to all other said legs, said stud 
developing a maximum gripping force in either direc 
tion along a line perpendicular to said edges. 

6. In the combination of claim 2 wherein each said 
stud includes a plurality‘ of legs, each said leg being ter 
minated with a blunt face and wherein ridges are dis~ 
posed on. each blunt face, each said ridge having an 
edge, each said edge being a portion of said penetrating 
surface. 

7. In the combination of claim 6 wherein each said 
ridge is disposed perpendicularly to another said ridge, 
said stud developing said gripping forces of relatively 
consistent magnitudes in any direction parallel to the 
walking surface upon uniform penetration of said stud 
into the walking surface. 

8. In the combination of claim 6 wherein each said 
ridge is disposed parallel to all other said ridges, said 
stud developing a maximum gripping force in either di 
rection along a line perpendicular to said ridges. 

9. In the combination of claim 1 wherein said studs 
are affixed between arcuate bands, said bands being 
relatively more ?exible and of relatively less weight 
than a solid plate. 

10. In the combination of claim 9 wherein each said 
stud presents a penetrating surface in contact with the 
walking surface, said penetrating surface being an edge 
and wherein a gripping surface develops upon penetra 
tion of said edge into the walking surface, said gripping 
surface generating a gripping force against the sub 
stance of the walking surface, said gripping force being 
of maximum magnitude in either direction along a line 
perpendicular to said gripping surface, said studs being 
distributed across said bottom structure in relative 

‘ alignment to develop said gripping forces in accor 
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dance with the application of said footwear. ’ 
‘ it‘ * i a 1k s , ' 


