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This invention relates to a novel skate structure, and 
more specifically to a novel roller skate structure. 
As will be understo'od, the action and techniques in 

volved -in ice skating are frequently significantly different 
from those involved in roller skating primarily as the re 
sult of the fact that an ice skater balances on a relatively 
narrow edge of a blade and frequently only on a limited 
area of the blade edge while a roller skater utilizing co'n~ 
Ventionally available skates balances on a relatively 'broad 
flat platform provided by four widely spaced wheels hav 
ing relatively wide ñat peripheral edges. Thus persons 
fwho engage in various forms ̀of ice skating such as racing, 
figure skating, ice hockey or merely pleasure skating 
cannot obtain the same action with conventionally avail 
able roller skates. »Persons interested in ice skating usually 
have available to them a limited season lduring which 
they can participate in their chosen sport, which season 
may be controlled by the weather or the limited availabil 
ity of indoor ice skating rinks. 
An important object o‘f the present invention is to 

provide a novel skate structure utilizing rollers or wheels 
constructed and arranged in Ia manner for simulating the 
act-ion of ice skates. 
A futher yobject of the present invention is to provide 

a novel skate structure utilizing rollers or wheels, which 
structure may be adjusted for enabling a skater to simulate 
ice skates used for one or more activities including racing, 
hockey and figure skating. 

Still another important object of the present invention 
is to provide a fnovel skate structure o'f the above-described 
type which may lbe readily adjusted for fitting a wide 
variety of shoe sizes. 
A further object of the present invention is to provide 

a novel skate structure of the above-described type which 
vis of simple, rugged and economical construction. 

Other objects 1and advantages of the present invention 
will become apparent from the following description and 
the accompanying drawings wherein: 
FIG. l is a side elevational view showing a skate struc 

ture incorporating features of the present invention; 
FIG. 2 is a plan View of the skate structure shown in 

FIG. l; 
FIG. 3 is an enlarged partial sectional view taken gen 

erally along line 3_3 in FIG. 1; 
FIGS. 4 and 5 are fragmentary sectional views show 

ing the manner in which wheel elements of the skate struc 
ture function during different maneuvers; 
FIG. 6 is a side elevational view showing Ithe skate 

structure -in a position for enabling a skater to pivot about 
a desired point; 
FIG. 7 is a side elevational View showing a skate struc 

ture incorporating a modified form of the present inven 
tion; 

FIG. 8 is a side elevational view of the skate structure 
shown -in FIG. 7 in a tilted position for engaging a toe 
stop element with the iioor; 

FIG. 9 is a .fragmentary sectional View taken generally 
yalong line 9-«9 in FIG. 10; 

FIG. 10 is a partial sectional vie-w taken generally along 
line 10-10 in FIG. 9; and 
FIG. 1l is a sectional view taken along line 11-11 in 

AFIG. 9. 
Referring now more specifically to the drawings where 

in like parts are designated 'by the same numerals through 
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out the various figures, a skate structure 20 incorporating 
features »of the present invention is shown lin FIGS. 1 
through I6. The skate structure comprises opposite side 
frame means 22 and 24 which are later-ally spaced apart 
and preferably have the general configuration and ap 
pearance of ice skate blades when viewed from the side. 
The side .frame means 22 and 24 respectively present 
forward sole plate flanges 26 and 28 and heel plate flanges 
30 and 32 .adapted to be riveted or otherwise secured to 
‘a Ishoe of known construction, not shown. If desired 
suitable clamping means, not shown, could be assembled 
with the sole and heel plate flanges for 4detachably con 
necting the skate structure to a shoe. 
The side frame means 22 comprises forward and rear 

frame -members presenting longitudinally extending and 
overlapping blade-like lportions 34 and 36. Strut portions 
38 extend upwardly from the blade portion 34 for sup 
porting the sole plate iiange 26 and similar upstanding 
strut portions 40 extend from the blade portion 36 to the 
heel plate flange 30. The side frame means 24 is sub 
stantially identically but oppositely constructed and in 
cludes overlapping front and rear blade portions 42 and 
44 and forward upstanding strut portions 46 supporting 
the sole plate flange 28 and rearwardly disposed upstand 
ing strut port-ions 48 supporting the heel iiange 32. 
The skate structure 20 includes a plurality of rollers or 

wheels 50, 52, 54, and 56 which are all arranged in a 
straight line in a space 58 between the side frame means 
22 and 24. The wheels are respectively mounted on axles 
`60, 62, 64, and 66 extending between the side frame means 
and through apertures therein as will be described more 
fully below. The wheels are all of uniform size, shape 
and structure so that they may be interchanged if desired. 
As shown best in FIG. 3, each of the wheels comprises 

an annular disc 68 formed of tough, «ñrm but slightly 
soft and resilient rubber. The outer periphery 70 of the 
wheel disc 68 has a substantially semicircular cross-sec 
tional configuration and the inner periphery is mounted 
on a hub 72 having axially spaced annular surfaces 74 
and 76 for cooperative engagement with annular series 
of bal-l ybearings 78 and 80. The lbearings are retained 
by telescoping and interconnected cone elements 82 and 
84. 
The axle 62 extends through the cone elements 82 and 

84 and has an enlarged head 86 at one end thereof andk 
is adapted to receive a nut member 88 at its opposite 
ends for securing the parts in assembled relationship. It 
is to be noted that the cone elements 82 and 84 have 
integral portions 90 and 92 projecting beyond opposite 
sides of the narrow wheel disc 68 for engaging inner sur 
faces of the opposite frame structures and maintaining 
predetermined spaces or clearances 94 and 9‘6 between 
the whee-l disc and the side frame means. As previously 
indicated the remaining wheels are identical to the wheel 
52 and therefore need not be described in detail. 

In order to accommodate the axles of the wheels, the 
side frame means 22 and 24 are provided with aligned 
apertures as shown best in FIGS. 1 and 6. More spe 
cifically the apertures are closely and preferably sub 
stantially uniformly spaced along the length of the side 
frame means 22 and 24 for permitting adjustment of the 
location of the wheels for purposes mentioned below and 
the -apertures are arranged into three groups of aper 
tures 9‘8, 100 and 102. In the embodiment shown, the-re 
are six apertures `98 (9S-1 through 98-6) adjacent for 
ward ends of the side frame means 22 and 24, four aper 
tures 102 (1024 through 102-4) adjacent rear ends of 
the side frame means and remaining apertures 100 are 
arranged between the forward and rear groups. 

It is important to note that the apertures 100 are 
formed so that their axes are disposed in a first horizontal 
plane while the apertures 98 and 102 are located so that 
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their axes are disposed above the axes of the apertures 
100. In this embodiment the axes of apertures 98-1, 
98-2 and 98-3 are disposed substantially in a second 
plane inclined with respect to the first mentioned hori 
zontal p-lane so that these apertures are progressively 
higher in a rearward direction. The apertures 98-4 and 
98-5 are preferably in the same horizontal plane as the 
aperture 98-3. lThe apertures 101-1, 102-2 and V102-3 
are also in `an inclined plane, but this plane is disposed 
so that these apertures progressively increase in height 
from the trailing end of the skate forwardly. The aper 
ture 1024 is preferably in the same horizontal plane as 
the aperture 102~3. 
The peripheries of the intermediate wheels 52 and S4 

project downwardly the same distance since the axles of 
these wheels extend through apertures 100. Further 
more, the peripheries of the intermediate wheel-s 52 
and S4 project below the peripheries of the opposite 
end wheels 50 and 56 since the axles of the wheels 50 
and 56 respectively extend through apertures 98 and 102. 
With this arrangement only two of the wheels will en 
gage the 'ground or iioor at any one time so that dur 
ing a skating :motion Va slight rocking action will be ob 
tained which will simulate the action of ice skates which 
are frequently curved at least slightly upwardly adjacent 
forward and rear ends thereof. The amount of rocking 
action may be adjusted by changing the location of the 
end wheels 50 and 456 in the apertures 98 and 100 for 

‘ raising `or lowering the end wheels with respect to the 
intermediate wheels. The arrangement is such that upon 
ti-lting the skates slightly as shown in FIG. 6, only the 
wheel 52 will engage the ground for enabling the skater 
to pivot about the single point of engagement provided 
by the wheel 52. Again, this action is much the same 
as can be obtained on ice skates. 
As previously indicated and as shown best in FIG. 3, 

the wheels are formed so that their peripheral edges have 
a semicircular cross-sectional configuration. Also as pre 
viously indicated, the material from which the wheels 
68 are formed is tough and firm, yet resiliently yield 
able or soft. More specifically it has been found that 
the rubber material from which the wheels are made 
preferably has a hardness which may be measured by 
a Durometer and falls between about 85 on the Durom 
eter A scale and 57 on the Durometer D sca-le. This er1 
ables the yrubber wheels to resist flattening sufficiently 
to roll easily and smoothly while at the same time it 
enables the peripheral edges of the wheels to flatten 
slightly under the weight of a skater for providing a 
flat spot 104 as shown in FIGS. 4 and 5 for promoting 
sufficient frictional engagement or gripping of the floor 
to resist undue lateral sliding. It will be observed that 
the flat spot 104 has a width similar in width to conven 
tional ice-skating ‘blades for enabling the skate structure 
further to simuate the action and feel of an ice skate. 
The semicircular configuration of the peripheral edge en 
ables the fiat spot i104 to move freely across the skate 
wheel as the skater tilts the skate between the vertical 
position shown in FIG. 4 and an inclined position such 
as that shown in FIG. 5. 
As previously indicated, the holes 98, 100l and 102 are 

preferably uniformly spaced along the opposite side 
frames 22 and 24. This arrangement permits the overall 
length of the skate structure to be freely adjusted by 
removing the intermediate wheels and the axles 62 and 
64 and relatively longitudinally shifting the forward and 
-rear portions of the side frame means relative to each 
other. When the portions of the side frame means have 
been adjusted in a desired manner the intermediate 
wheels are reassembled. Since the axles of the wheels 
provide the only means securing the side frames together, 
the front and rear portions of the side frarne means 
may be freely adjusted relative to each other and the 
increments of such adjustments are limited only by the 
spacing «of the apertures. 

20 

25 

30 

35 

50 

55 

60 

70 

4 
The front and back wheels 50 and 56 may be adjusted 

relative to the intermediate wheels for changing the -oper 
ating characteristics of the skate structure in accordance 
with the desires of a particular skater and in accordance 
with the intended use of the skate. For example when it 
is desired to simulate the relatively long blade of a racing 
skate, the wheels should be spaced apart a maximum dis 
tance as shown in FIGS. l and 6. On the other hand, if 
it is desired to simulate the action of the relatively short 
blades of ñgure skates or hockey skates, one or both of the 
front and rear wheels 50 and 56 may be moved to posi 
tions closer to the intermediate wheels and, if desired, the 
intermediate wheels may be moved to positions closer to 
gether. 

During a skating action and particularly when making 
turns or jumps, the forces applied to the tough but re 
silient rubber wheels will cause the wheels to twist re‘la 
tive to their axles and the side frame means 22 and 24. 
In order to prevent the wheels from rubbing against the 
side frame means during said twisting, the aforemen 
tioned extensions 90 and 92 of the wheel bearing cones 
are constructed so as to cause the spaces 94 and 96 be 
tween the wheels and the side frames to be substantial 
and preferably to be at least about one-fourth as great 
as the radial distance of the wheel disc 68 between the 
hub members 72 and the semicircular marginal portions 
70. This arrangement has been found sufîic-ient to pre 
vent interference between the wheels and the side frame 
»means without unduly increasing the overall width of the 
frame structure. 
As shown best in FIG. 2, the rear portions 36 and 44 

of the opposite side frame means are adapted to extend 
along outer surfaces of the forward portions 42 and 44. 
Furthermore, the wheels 50, 52 and 54 are normally posi 
tioned between the inner surfaces of the portions 34 and 
42 while the rear wheel 56 is positioned between inner 
surfaces of the rear frame means portions 36 and 44. In 
order to permit the same wheel to be used in all posi 
tions, sections 106 and 108 of the frame means portions 
44 and 46 are offset inwardly for presenting inner sides 
or surfaces thereof in the same planes as the inner sides 
or surfaces of the forward frame means portions 34 and 
42. Thus the aforementioned desired clearances are pro 
vided between the offset portions 106 and 108 and the 
rear wheel 56 while at the same time the extensions 90 
and 92 of the bearing cone engage the inner surfaces of 
the frame means sections 106 and ̀ 108 in the same manner 
as the corresponding bearing cones of the forwardly posi 
tioned wheels engage the inner surfaces of the side 
frame means portions 34 and 42. 

In FIGS. 6 through 10 a modified embodiment of the 
present invention is shown, which embodiment is similar 
to the structure described above as indicated by the appli 
cation of identical reference numerals with a suffix a 
added to corresponding elements. This embodiment dif 
fers in that the apertures 98a are successively progressively 
increasingly offset above the horizontal piane containing 
the axes of the apertures 100a in a direction extending 
from the apertures 100a toward the forward end of the 
skate structure. In addition, the apertures 10211 are suc 
cessively and progressively increasingly offset outwardly 
from the apertures 10061 in a direction extending toward 
the rear end of the skate. In other words, the axes of the 
apertures 98a and 10211 are respectively disposed in planes 
inclined upwardly from the horizontal plane containing 
axes of the apertures 10051. With this arrangement, the 
skate structure 20a will provide for a uniform rockingA ac 
tion as the forward and rear wheels are adjusted between 
successive apertures 98a and 102g. In other words, the 
same amount of inclination of the skate structure is re 
quired for engaging the wheels 50a and 52a simultaneously 
against the ground when the axle of the wheel 50a ex 
tends through the aperture 98a closest to the apertures 
100:1 as when the axle extends through the outermost aper 
ture 98a. 



5 
The skate structure 20a also includes a toe stop assem 

bly 1110. However, it is to be understood that a similar 
toe stop assembly may be incorporated in the skate 
structure of the previously described embodiment, if de 
sired. 
The toe stop assembly 110 comprises a friction mem 

ber 112 molded of rubber or any other suitable material 
around metal inserts 114 and 116. The inserts 114 and 
116 are adapted to embrace the forward ends of the side 
frame portions 34a and 42a. Apertures 118 and 120 
are provided through the inserts L14 and 116 and are lo 
cated for alignment with one of the apertures 98a in 
the opposite side frames and faced rearwardly of the 
forwardmost aperture 98a. Fastening means 122 and 
124 in the form of rivets or screws and complementary 
nuts extend through the apertures 118 and 120 and the 
aligned apertures in the side frame means for pivotally 
securing the toe stop assembly to the side frame means. 
As shown in FIG. l0 inner ends of the fastening means 
122 and 124 are respectively substantially ñush with the 
inner surfaces of the side frame means for permitting 
the wheel 50a to be adjusted forwardly from the position 
shown without interference from the fastening means 
122 and 124. 
As shown in FIGS. 9 and 10 the inserts 114 and 116 

have arcuate portions 126 and 1128 having the common 
axis of the apertures 118 and 120 as their centers of curva 
ture and presenting inner surfaces engageable with the 
extreme outer ends of the frame means portions 34a and 
42a. Thus the frame means portions provide rigid abut 
ments engageable with and backing up the inserts of the 
toe stop member while at the same time the toe stop struc 
ture may be pivoted about the axis of the apertures 118 
and 120 for adjusting an eccentric portion 130 of the fric 
tion member =112 toward or away from the floor. In order 
to secure the toe stop assembly in a desired adjusted posi 
tion, a bolt 132 extends through the forwardmost aper 
ture 98a in the opposite side frame means and also through 
arcuate slots 134 and 136 in the inserts 114 and 116. A 
nut »138 is assembled with the bolt `and is adapted to be 
tightened for clamping the toe stop assembly in the de 
sired adjusted position. It will be observed that when 
the skate is tilted in the manner shown in FIG. 8 the toe 
stop friction member is engaged against the floor. The 
degree to which the skate structure must be tilted for ac 
complishing such an engagement may be changed hy ad 
justing the position of the toe stop friction member. 

While -the preferred embodiments of the present in 
vention have been shown and described herein, it is lob 
vious that many structural details may be changed with 
out departing from the spirit and scope of the appended 
claims. 
The invention is claimed as follows: 
1. A skate structure comprising spaced apart longi 

tudinally extending opposite side frame means respective 
ly including overlapping relatively adjustable forward and 
rear longitudinally extending portions, said opposite side 
frame means having a first group of aligned apertures 
therein adjacent a forward end thereof, a second group 
of aligned apertures therein intermediate opposite ends 
thereof, and a third group of aligned apertures therein 
adjacent a rear end thereof, said apertures being spaced 
from each other longitudinally of said frame means, a 
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6 
plurality of wheels disposed between said opposite side 
frame means and spaced longitudinally thereof, and axle 
means extending through aligned apertures in said op 
posite side frame means and through said wheels and 
supporting said. Wheels and securing said opposite side 
frame means together, certain of said axle means extend~ 
ing through apertures in overlapping parts of said for 
wardV and rear portions of the side frame means and pro 
viding the only means connecting the forward and rear 
portions together. 

2. A skate structure, as defined in claim 1, wherein 
at least two of said axle means extend through spaced 
sets of aligned apertures in the overlapping parts of the 
forward and rear portions of the opposite side frame 
means. 

3. A skate structure, as defined in claim 1, wherein 
the apertures of said second group of apertures are dis 
posed with their axes substantially in a first generally 
horizontal plane and the apertures of said firstand third 
group of apertures are disposed with their axes in planes 
offset upwardly from said first mentioned plane. 

4. A skate structure, as defined in claim 3, wherein 
said last mentioned planes are inclined upwardly and lre 
spectively rearwardly and forwardly from said first plane. 

5. A skate structure, as defined in claim 3, wherein 
said last mentioned planes are inclined upwardly and 
respectively forwardly and rearwardly from said first men 
tioned plane. 

6. A skate structure, as defined in claim 1, which in 
cludes a stop member of tough, resilient friction mate 
rial mounted on forward ends of said opposite side frame 
means. 

7. A skate structure, as defined in claim 6, which in 
cludes means adjustably securing said stop member on 
said side frame means for selectively positioning the stop 
member at different elevations. 

8. A skate structure, as defined in claim 1, wherein 
each of said wheels comprises a hub portion and an 
annular disc of firm, tough and resilient material on 
said hub portion, said disc of each of said wheels 
having a peripheral edge portion of rounded cross 
section and a predetermined radial extent between 
said peripheral edge portion and its associated hub por 
tion, said skate structure including means extending be 
tween said Wheels and said opposite side frame means and 
maintaining clearances between said opposite side frame 
means and said discs of the Wheels for preventing inter 
ference between the wheel discs and the side frame means 
in the event of deflection of the wheel discs under skating 
conditions, and each of said means maintaining said clear 
ances having a width equal to about one-fourth of said 
radial extent of the wheel discs. 

References Cited by the Examiner 

UNITED STATES PATENTS 

1,527,840 2/1925 Chomin ________ __ 280-11.22 

1,728,063 9/1929 James __________ __ 2801l.23 

2,048,916 7/1936 Bentzlin ________ __ 280-1122 

2,664,317 12/1953 Glynn et al. _______ __ SOI-5.3 

BENJAMIN HERSH, Primary Examiner. 

MILTON L. SMITH, Examiner. 


