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57 ABSTRACT 

A steerable roller skate is described in which a web depends 
from the baseplate and is attached to an axle housing by an 
inclined hinge. The web and the axle housing are of unitary in 
tegral construction and the hinge consists of a flexible portion 
of the web. The web is rigid with respect to the baseplate to 
enable an axle supported by the axle housing to be steered by 
tilting the baseplate. 

13 Claims, 19 Drawing Figures 
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STEERABLE ROLLERSKATE 
This invention relates to roller skates and, more particu 

larly, to an improved roller skate of the so-called steerable 
type in which turning of pairs of wheels on a skate to steer the 
skate is effected by tilting the base plate of the skate. In this 
way, as a skater leans into a turn, he automatically steers the 
skates through the turn. 
Many designs for roller skates of the so-called steerable type 

have been published and manufactured. Basically, a steerable 
roller skate is one in which one or more pairs of the roller 
skate rollers or wheels may be turned about an axis perpen 
dicular to their axis of rotation and to the supporting surface 
or plane upon which they are rolling in response to a tilting of 
the skater's feet. Thus, if the skater leans to his left and thus 
inclines his boot, the wheels of the roller skate will turn to a 
position in which the skate itself turns to the left. A turn to the 
right may be accomplished in a corresponding manner. 
One known type of roller skate design in which the skate 

may be steered in the manner above described incorporates a 
mechanical hinge between the portion of the skate which sup 
ports the wheel axle, and a base plate of the skate adapted to 
be secured to a shoe or boot. The hinge has an axis which is 
inclined with respect to the base plate. Assuming the base 
plate is initially in a parallel relation with the floor or support 
ing plane of the wheels, and assuming that the axis of the hinge 
is inclined with respect to the base plate of the roller skate and 
hence with respect to the supporting floor or plane, an inclina 
tion or deviation in the plane of the base plate with respect to 
the axle and therefore with respect to the floor or support 
plane produces displacement of the axle about an axis which is 
perpendicular to the supporting plane and extending through 
the axis of rotation of the axle. 
Known designs incorporating the aforementioned hinge 

principle have included as many as 20 or more parts which are 
riveted, screwed together, or welded to fabricate the skate as 
sembly. This tends to render production of roller skates having 
this design extremely expensive, since the cost of fabricating a 
large number of parts and the cost of subsequent assembly of 
such parts is substantial. Moreover, the large number of parts 
typically associated with prior art designs adds considerable 
weight to the roller skate, which is often undesirable. Finally, a 
large number of individual parts which must be assembled 
presents considerable problems in achieving proper manufac 
turing tolerances, resulting in a high scrap or rejection rate of 
individual parts and a corresponding increase in cost. 

Accordingly, it is an object of the present invention to pro 
vide an improved roller skate of the so-called steerable type. 
Another object of the invention is to provide a roller skate 

of the steerable type which is readily manufactured at low 
CoSt. 

A further object of the invention is to provide a roller skate 
of the so-called steerable type which is manufactured of a 
minimum number of parts. 

It is another object of the invention to provide a roller skate 
of the steerable type which is of simple lightweight construc 
tion. 

Another object of the invention is to provide a roller skate 
which provides more convenient steering to the skater. 
Another object of the invention is to provide a roller skate 

which has a more even distribution of the load onto all two 
rows of the wheels. 
Other objects of the invention will become apparent to 

those skilled in the art from the following description taken in 
connection with the accompanying drawings wherein: 

FIG. 1 is a side view, partially in section, of a roller skate 
constructed in accordance with the invention, and showing an 
optionally added element in phantom; 

FIG. 2 is a sectional view taken along the line 2-2 of FIG. 
1, with a part removed for clarity; 

FIG. 3 is a perspective view illustrating how the skate of 
FIG. 1 is turned; 

FIG. 4 is a sectional view similar to FIG. 2 but showing the 
same portion of the roller skate as it appears when the skate is 
in the condition shown in FIG. 3; 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2 
FIG. S is a front view of the roller skate of the invention, 

showing in full outline the optionally added element shown in 
phantom in FIG. 1; 

FIG. 6 is a sectional view similar to FIG.2 showing a modifi 
cation of the embodiment of FIGS. 1-5; 

FIG. 7 is a sectional view similar to FIG.2 showing a further 
embodiment of the invention; 

FIG. 8 is a sectional view similar to FIG. 7 but showing a 
portion of the skate in a displaced condition; 

FIG. 9 is a sectional view similar to FIG. 7 illustrating a 
modification of the embodiment of FIG.7; 
FIG. 10 is a sectional view similar to FIG. 7 illustrating 

another modification of the embodiment of FIG.7; 
FIG. 11 is a side view, partially in section, of a further em 

bodiment of the invention; 
FIG. 12 is a sectional view taken along the line 12-12 of 

FIG. 11; 
FIG. 13 is a sectional view similar to FIG. 12 but showing a 

portion of the skate in a displaced condition; 
FIG. 14 is a sectional view similar to FIG. 12 illustrating a 

modification of the embodiment of FIGS. 11 through 13; 
FIG. 15 is a sectional view similar to FIG. 12 showing a 

further modification of the embodiment of FIGS. 11 through 
13; 

FIG. 16 is a side view of a still further embodiment of the in 
vention; 

FIG. 17 is a top plan view illustrating an alternate position 
of the wheels in the embodiment of FIG. 16; 

FIG. 18 is a side elevational view of a further embodiment 
of the invention; and FIG. 19 is a plan view illustrating an al 
ternative position of the wheels of the embodiment of FIG. 18. 
Very generally, one form of the roller skate of the invention 

comprises a base plate 11 adapted to be secured to a boot or 
shoe 12. At least one pair of wheels 13 are supported on an 
axle 14. An axle housing 15 is provided for the axle and a sup 
port structure 16 connects the axle housing to the base plate. 
The support structure includes at least one web 27 formed in 
tegral with the axle housing. The material of the web and axle 
housing is flexible at the thickness of the web and forms a flex 
ible hinge 18 between the axle housing and the web. The sup 
port structure rigidly secures the web to the base plate such 
that the hinge has an axis inclined with respect to the base 
plate. Deviation in the plane of the base plate with respect to 
the axle with the wheels on a supporting plane 19 produces 
displacement of the axle about an axis 20 perpendicular to the 
supporting plane. 

Referring now particularly to FIGS. 1 to 3, a preferred em 
bodiment of the invention is illustrated. The roller skate illus 
trated in FIGS. 1 to 3 includes a front section 21 of which the 
base plate 11 forms the top thereof. The base plate is narrow 
and rectangular in the drawing, but other shapes may be used 
if convenient. The base plate 11 is secured to the sole 23 of the 
boot 12 by suitable means such as rivets or by the clamps 25 
which are illustrated only schematically for clarity. The 
clamps 25 may be made adjustable by means, not shown, in 
accordance with known techniques to adapt the skate to boots 
or shoes of various sizes. The roller skate also includes a rear 
section 27 having a base plate 29 thereon which is also at 
tached to the boot 12. Where the skate is to be permanently 
attached to the boot, the base plate 29 may be merely a con 
tinuation of the base plate 11 and may be riveted to the boot. 
In the case of the illustrated embodiment, however, the skate 
is made adjustable to releasably attach to boots of a variety of 
sizes. Accordingly, the rear section 27 is separate from the 
front section 21 and is joined by a rigid stiffener or beam 31 of 
rectangular cross section. The beam 31 slidably fits in hollow 
channels 33 and 35 extending longitudinally along the under 
side of the base plates 11 and 29. The base plate 29 has a heel 
grip or flange 37 extending upwardly therefrom and a flexible 
strap 39 passes over the instep of the boot 12 and attaches at 
its ends to the respective ends of the flange 37. 
The support structure 16 includes the web 17 which de 

pends downwardly from the lower surface of the channel 33 



3,649,038 
3 

and is located midway between the sides of the channel. The 
web 17 terminates at the axle housing 15 and is attached 
thereto by a tapered section 41. The web is formed integral 
with the axle housing and is joined thereto midway between 
the ends of the axle housing. The axle housing 15 supports the 
axle 14 and the wheels 13 are joined to each end of the axle. 
The wheels are preferably of internal ball bearing construction 
as is known in the art to provide a minimum amount of friction 
which would impede the skater. 

In order to maintain the relation of the web 17 and the base 
plate 11 fixed, the support structure 16 includes four generally 
triangular shaped reinforcing ribs 43, each of which provides a 
region of reinforcement extending transversely of the web and 
the base plate. This makes the web 17 and base plate 11 a rigid 
unit. As may be most clearly seen in FIG. 2, the ribs 43 taper 
into the web 17 just above the tapered region 41 of the axle 
housing 15. Accordingly, in the region just below the ribs 43, 
the web 17 is not reinforced. By constructing the web of ap 
propriate material and of a proper thickness in the said region, 
the web may be made capable of flexing in this region and thus 
forming the flexible hinge 18. To this end, the web at the hinge 
18 may be reduced in cross section, but this may not be neces 
sary as the absence of the ribs may permit sufficient flexure. 
The hinge 18 thereby enables the base plate to be displaced 
with respect to the axle housing 15 and hence with respect to 
the axle 14 to cause deviation in the plane of the base plate 
with respect to the axle. An example of this is illustrated in 
FIG. 3. The web 17 is shown in the drawings of uniform 
thickness, but this need not necessarily be the case. For exam 
ple, a crease or region of reduced thickness may be provided 
at the hinge for providing a desired degree of flexibility. 
Under normal straight ahead skating, the plane of the base 

plate 11 is parallel with the supporting surface or floor 19 as is 
shown in FIGS. 1 and 2. In this condition, the axle 14 is per 
pendicular with the plane of the web 17 and the plane of the 
web 17 is perpendicular to the plane of the base plate 11. In 
order to permit the roller skate to be steered, the integral web 
is of such a shape that the axis of the flexible hinge 18 is 
inclined with respect to the base plate 11 and therefore with 
respect to the surface 19. This is shown in FIGS. 3 and 4. As a 
result, when the base plate is tilted in response to appropriate 
movement of the skater's foot and leg, for the purpose of 
steering the skate, the axle 14 deviates form its perpendicular 
relation to the web 17. Such deviation includes a component 
in the form of a rotation about the vertical axis 20, the latter 
passing through the center of the axle 14 and being perpen 
dicular to the support surface 19. In this manner, the skate 
may be steered to the right by tilting the right-hand edge of the 
base plate down with respect to the left-hand edge, and the 
skate may be steered to the left by tilting the left-hand edge of 
the base plate down with respect to the right-hand edge. 
The rear section 27 of the skate also includes a support 

structure 45 for connecting an axle 47 to the base plate 29. 
The axle 47 supports a pair of wheels 49 and is, inturn, sup 
ported by an axle housing 51. The support structure 45 is 
identical with the support structure 16 and includes a web 53, 
stiffening ribs 55 and a hinge 57. The wheels may be of identi 
cal design with that of the wheels 13. 

It may be noted from FIG. 1 that the angle of inclination of 
the axis of the hinge 57 is opposite that of the axis of the hinge 
18. The axes of the hinges, when extended, intersect below the 
base plates and, in the illustrated embodiment of FIG. 1, are 
normal to each other. Accordingly, when the skate is tilted, 
the rear axle 47 rotates about an axis therethrough cor 
responding to the axis 20, but rotates in the opposite direction 
an equal amount (see FIG. 3). This shortens the turning radius 
and enhances control over the skate. 
As may be seen in FIG. 2, the base plate 11, the support 

structure 16, and the axle housing 15 are formed of a unitary 
integral construction. Preferably, a plastic material is used 
which is capable of being repeatedly flexed at a relatively thin 
cross section without failure. Many organic polymeric materi 
als have this property; for example, polyolefins such as 
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4 
polyethylene, polyamid, polyurethane, and polypropylene are 
particularly suitable. Moreover, many of such materials, when 
flexed, tend to return to the position in which they are molded. 
Accordingly, a natural resilience exists which tends to return 
the axle housing to a position wherein the axis of the axle is 
perpendicular to the plane of the web 17. This is an advantage 
to the skater since, when the skate is raised off the floor during 
a stride, the wheels return to the same position relative to the 
shoe. 
One particular material which is satisfactory for use in the 

roller skate of the invention is an isotactic polypropylene, 
produced by polymerization of propylene in the presence of 
suitable catalysts to provide a uniform steric structure within 
the polymeric chain molecules. In other words, chain sections 
exist in the molecule in which the basic elements are periodi 
cally recurrent, with tertiary carbon atoms of the monomeric 
units possessing the same steric configuration. A material of 
this type is available under the name “Hostalan' from Farb 
werke HOECHST A.G., of West Germany. Of course, this 
only an example, and other compounds of like physical pro 
perties may also be satisfactory. 
The thickness of the web at the hinge depends upon the par 

ticular material of which the hinge is constructed and the 
desired degree of resilience and stiffness in the hinge. The 
latter factor may depend upon the particular use to which the 
skater intends to put the skate. For example, varying degrees 
of stiffness and resilience may be desired depending upon 
whether the skates are to be used for figure skating, dancing, 
speed skating, or roller hockey. The weight and strength of the 
skater may also be a factor entering into the selection of the 
desired stiffness and resilience of the hinge. The stiffness and 
resilience of the hinge may depend, for a given material, on 
the amount of plasticizer used in the material and this varies 
from manufacturer to manufacturer. Accordingly, selection of 
the brand of material utilized may depend upon the skater's 
preference for stiffness and resilience. For most of the sug 
gested materials, hinge thicknesses in the range of two to three 
millimeters provide satisfactory results. Other thicknesses 
may, however, be preferred in some circumstances. 
Where the resilience of the hinge is to be enhanced, a loop 

spring 59 may be included on both pairs of wheels. This is 
shown in FIGS. 1 and 5 for the front wheels only. The loop 
spring includes a pair of lower loops 61 which resiliently snap 
over the curved underside of the axle housing 15. A pair of 
posts 63 are molded integrally with the sides of the channel 33 
and the loop spring 59 passes around the posts and a central 
section 65 of the spring passes beneath the channel 33. The 
result of the arrangement is that the resilience of the spring 59 
tends to return the axle housing 15 from the position shown in 
FIG. 4 to the position shown in FIG. 2 when the skate is raised 
off of the support surface 19. 

Referring now to FIG. 6, a modification of the embodiment 
of FIGS. 1 to 5 illustrated. In FIG. 6, the web 17 and the axle 
housing 15 are made in a unitary integral piece separable from 
the remainder of the skate section 21. The web 17 is attached 
to the remainder of the support structure 16 mating in a slot 
defined by a pair of walls 17a. These walls are molded integral 
with the channel 33 and base plate 11 and the ribs 43 to pro 
vide stiffening of the web 17 within the slot and to maintain 
the web in a perpendicular relation with the base plate 11. Ac 
cordingly, the only region in which the web 17 is capable of 
flexing is in the region adjacent the tapered portion 41 ad 
jacent the axle housing 15, thereby constituting the hinge 18 
having an axis angle and function identical with that previ 
ously described. That material of which the axle housing 15 
and web 17 are formed may be a metal rather than plastic 
material if such is convenient. The greater resilience of some 
metals over many plastics may be advantageous in some skate 
designs. The metal utilized may be any suitable spring metal of 
a thickness which varies dependent upon the amount of stiff 
ness and resilience desired. To improve fatigue properties, the 
outer surface of the metal at the hinge may be given a high 
quality surface or may be shotpeened. Examples of satisfacto 
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ry materials are phosphor bronze, beryllium copper, chromi 
um vanadium steel (SAE 6,150), oil tempered cold wound 
carbon steel, and hard drawn carbon steel. 

Referring now to FIG. 7, a further embodiment of the inven 
tion is shown. Parts of the roller skate corresponding in func 
tion to those parts illustrated in FIGS. 1 to 5 have been given 
identical numbers preceded by a 1. Thus, the wheels 113 are 
supported by the axle 114 which is in turn supported by the 
axle housing 115. The support structure 116 joins the axle 
housing to the base plate 111. The support structure includes 
a channel 133 from which depends a web 117 formed integral 
with the channel and with the axle housing 115. The portion of 
the web 117 adjacent the axle housing forms a hinge 118 
which functions in a manner identical with the hinge in the 
previously described embodiment. 
The embodiment of FIG. 7 may be utilized where greater 

stiffness than that provided by the web 117 alone is desired. 
Thus, in addition to the web 117, a pair of auxiliary webs 167 
are provided molded integrally with the remaining elements 
and extending from the lower ends of the side walls of the 
channel 133 to the axle housing 115. The auxiliary webs 167 
are generally parallel with the web 117. At their lower ends, 
the auxiliary webs are provided with an internally offset region 
or crease 169, each crease paralleling the hinge 118. The 
crease enables the auxiliary web 167 to expand and to con 
tract along the dimension extending from the channel 133 to 
the axle housing 115. An illustration of this action may be seen 
in FIG. 8. Thus the arrangement allows turning of the wheels 
as was the case in the previously described embodiment, but 
the added auxiliary webs provide additional stiffness to the 
flexing action without impeding it. 

In FIG. 9, the embodiment of FIGS. 7 and 8 is shown 
modified so that the auxiliary webs 167 themselves constitute 
a web of two portions. In between the two web portions 167, a 
flat metal spring 171 is positioned in parallel relation. The flat 
spring is anchored at one end in the lower wall of the channel 
133 and at the other end in the axle housing 115. By providing 
the flat spring 171, resilience is added to the construction. 

In FIG. 10, a further modification of the embodiment of 
FIGS. 7 and 8 is illustrated. The modification of FIG. 10 is 
similar to that of FIG. 9 in that the auxiliary webs 167 them 
selves constitute a web of two portions. Each web portion 167 
is provided with an offset region or crease 169 and is made in 
tegral with the axle housing in a unitary piece'separable from 
the remainder of the skate section 121. The web portions 167 
are attached to the remainder of the support structure 116 by 
mating in slots defined by pairs of walls 117a and 117b, 
respectively. These walls are molded integral with the channel 
133 to provide stiffening of the web portions 167 within the 
slots and to maintain the web portions in a perpendicular rela 
tion with the base plate 111. Accordingly, the only region in 
which the web portions 167 are capable of flexing is in the re 
gion of the creases 169, resulting in a hinge, the axis of which 
lies midway between the creases. In this manner, stiffening 
ribs may be unnecessary, although they may be provided if 
desired. W 

Referring now to FIGS. 11 and 12, another embodiment of 
the invention is illustrated. In the embodiment of FIGS. 11 and 
12, parts having functions similar to that of corresponding 
parts in the embodiment of FIGS. 1 to 5 have been given 
identical reference numbers preceded by a 2. Thus, a base 
plate 211 is connected to an axle housing 215 by a support 
structure 216. The axle housing supports an axle 24 which, in 
turn, supports a pair of wheels 213. 
The roller skate of the embodiment of FIGS. 1 and 12 in 

cludes a front section 221 in which the base plate 211 is sup 
ported on the top of a channel 233. A rear section 227 is also 
provided in which a base plate 229 is supported on the top of a 
channel 235. The channels are joined by a beam 231 for ex 
pansion and contraction and the front section includes a toe 
clamp 225 and the rear section includes a heel grip or flange 
237. 
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6 
The rear section includes a pair of wheels 249 mounted on 

an axle 247 which is, in turn, supported in an axle housing 
251. A support structure 245 connects the axle housing 251 to 
the base plate 229. The support structure includes a web 253 
and strengthening ribs 255. 
The support structure 216 includes a web 217 joining the 

channel 233 to the axle housing 215. The significant dif 
ference in the embodiment of FIGS. 11 and 12 from that of 
previously described embodiments is in the location of the in 
tegral flexible hinge 218 between the axle housing and the 
web. As may be seen from FIG. 12, the axle housing is pro 
vided with a deep V-shaped notch 272 in the center thereof. 
The notch 272 is continued by a pair of tapered walls 270 and 
is closed at the bottom thereof by a short generally rectangular 
base 273. The web 217 is joined to the axle housing 215 along 
the upper surface of the base 273. As may be seen in FIG. 11, 
most of the hinge thereby lies below the level of the axle 214 
and forwardly of the axle 214. An opening 275 is provided in 
the web for maintaining clearance between the web and the 
axle passing through the opening 275. One of the displaced 
conditions of the skate is illustrated in FIG. 13 and it may be 
seen that the opening 275 is of sufficient size to permit 
clearance between the web 217 and the axle 214 for all dis 
placed positions of the support structure 216 with respect to 
the axle housing 215. 
As a result of the placement of the hinge 218 substantially 

below the center of the axle 214, the center of the region of 
load bearing pressure is moved closer to the mid point 
between the wheels 213. This may be seen in FIG. 13 wherein 
a vector drawn downwardly through the web 217 intersects 
the surface 219 at a point P whereas the vertical axis of turn 
ing of the axle 214 midway between the wheels 213 intersects 
the support surface 219 at the point M. Since the distance 
between the hinge and the surface 219 is less in the embodi 
ment of FIGS. 11 to 13 than it is in the previously described 
embodiments, the distance between the points P and M is rela 
tively small in comparison with the distance between 
equivalent points in the previously described embodiments. 
(See FIG. 4). This results in a more even distribution of load 
onto all four of the wheels 213. Furthermore it improves the 
tendency for the wheels to return to the condition wherein the 
axle is normal to the web 27 while at the same time facilitat 
ing the adaptability of the wheels to the intended direction de 
pending upon the tilting of the base plate by the skater. Also, 
the fact that most of the hinge 218 lies forwardly of the center 
of the axle 214 enhances the steerability of the skate. 

FIG. 4 illustrates a modification of the embodiment of 
FIGS. 11 through 13 in which a pair of coil springs 277 and 
279 are placed between the sides of the V notch 272 and the 
web 217. This adds stiffness to the apparatus through the addi 
tional resiliency of the springs and, where the springs are 
properly balanced, aids in returning the apparatus to a posi 
tion wherein the axle is normal to the plane of the web. 

In FIG. 15, a further modification is illustrated of the em 
bodiment of FIGS. 11 through 13. In FIG. 15, the construction 
of the axle housing 215 is analogous to the construction of the 
axle housing 15 in FIG. 6 in that the web 217 is formed in 
tegral with the axle housing but is separate from the remainder 
of the support structure 216. The web then fits into a slot 
formed between two parallel walls 217a depending from the 
channel 233. The stiffening ribs 243 extend downwardly and 
terminate at a position just above the hinge 218, thus provid 
ing rigidity to the support section except for the region of the 
hinge. 

If cost permits, three or more axles and pairs of wheels may 
be utilized rather than only two as thus far described. By doing 
so, the surface pressure per square inch exerted by the wheels 
on the supporting surface is proportionally reduced, allowing 
a softer wheel surface to be used. A softer wheel surface may 
thereby reduce the noise produced as wheels roll over the sur 
face without lowering the total lateral frictional force between 
the skate and the supporting surface, necessary for proper 
control and use of the skate. To provide optimum cooperation 
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between turning of the various sets of wheels and to reduce 
drag, the axes of the various angles, when extended, intersect 
at a common point for all rotational positions of the axles. 

In FIGS. 16 and 17, a three-axle skate is shown. The skate 
includes a base plate 311 which is shown in simplified form for 
clarity and is provided with a front wheel assembly 312 similar 
to that shown in FIG. 1. Accordingly, the front wheel assembly 
will not be described in detail. A rear wheel assembly 313 is 
also employed similar to the rear wheel assembly shown in 
FIG. 1. Accordingly, the rear wheel assembly will not be 
described in detail. The pair of center wheels 314 are sup 
ported on an axle 314 which is supported by an axle housing 
316. A support structure 318 connects the axle housing 316 to 
the base plate 311, the base plate having a channel 319 ex 
tending along the underside thereof. The support structure in 
cludes a central web 321 and a plurality of vertical ribs 323 to 
provide stiffening of the web and to maintain a perpendicular 
relation to the base plate 311. The web is attached to the axle 
housing 316 at a region just below the lower terminus of the 
ribs 323 by a tapered section 324 to form a hinge 325. The 
axis of the hinge 325 is not inclined with respect to the base 
plate 311 but rather is parallel thereto. Accordingly, the axle 
315 will pivot with respect to the base plate 311 to permit both 
wheels 314 to remain on the supporting surface 327. How 
ever, such action does not result in a turning of the axle 315 
about a vertical axis. The angle of inclination of the front and 
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rear hinges is equal and opposite, however, as was the case in 
FIG. 1. With the axle 315 being located midway between the 
axles of the front and rear wheel assemblies 312 and 313, the 
axes of each of the three axles will intersect at a common point 
for all positions of the wheels, as the top plan view of FIG. 17 
shows. 

Referring now to FIGS. 18 and 19, a skate employing four 
axles is illustrated. The wheel assemblies 412, 413, 414 and 
415 may be of any suitable construction but in the illustrated 
embodiment are shown generally similar to those of the em 
bodiment of FIG. 1. The hinges 417 and 419 of the front and 
rear wheel assemblies 412 and 415, respectively, are inclined 
at an angle which is equal and opposite to the other as was the 
case in the embodiment of FIGS. 16 and 17. Such is also true 
of the hinges 421 and 423 of the middle two wheel assemblies 
413 and 414, respectively. The hinges 421 and 423, however, 
are inclined at a lesser angle with respect to the base plate 
411. The angles of the hinges of the central wheel assemblies 
413 and 414 are selected to have an angle with an inclination 
smaller than the inclination of the hinges 417,419. These an 
gles are chosen so that the axes of the respective axles will in 
tersect at a common point for all turning positions of the axles. 

It may therefore be seen that the invention provides an im 
proved roller skate of the steerable type in which manufactur 
ing costs are substantially reduced by reducing the number of 
parts required. In addition, the weight of the skate may be sub 
stantially reduced by selecting the proper material for its 
parts, and due to the reduced number of required parts. One 
form of the invention provides a significant improvement in 
the stability and weight distribution of the skate. 

Various modifications of the invention in addition to those 
shown and described herein will become apparent to those 
skilled in the art from the foregoing description and accom 
panying drawings. Such modifications are intended to fall 
within the scope of the appended claims. 
What is claimed is: 
1. A steerable roller skate comprising at least one base plate 

adapted to be secured to a shoe, at least two pairs of wheels, a 
pair of axles supporting said pairs of wheels, respectively, an 
axle housing for each of said axles, and a pair of support struc 
tures connecting said axle housings to said base plate, respec 
tively, each of said support structures including at least one 
web, said web and said axle housing and said support structure 
and said base plate comprising a unitary integrally molded 
configuration of an organic polymeric material which is flexi 
ble at a predetermined thickness and which has substantial 
fatigue strength under repetitious flexure said web being of 
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8 
said predetermined thickness adjacent said axle housing to 
form a flexible hinge with said axle housing located between 
said wheels, at least one of said hinges having an axis inclined 
with respect to said base plate, said axes of said hinges, respec 
tively intersecting, when extended, at a point below said base 
plate, whereby deviation in the plane of said base plate with 
respect to said webs with said wheels on a supporting plane 
produces displacement of at least one of said axles about an 
axis which is perpendicular to the supporting plane. 

2. A roller skate according to claim 1 wherein said web is 
perpendicular to said base plate. 

3. A roller skate according to claim 1 wherein said support 
structure includes a plurality of reinforcing ribs providing a re 
gion of reinforcement extending transversely of said web and 
said base plate to ensure rigidity between said web and said 
base plate. 

4. A roller skate according to claim 1 wherein said support 
structure includes at least one resilient member extending 
between said axle housing and said support structure. 

5. A roller skate according to claim 1 wherein said support 
structure comprises a channel on the underside of said base 
plate, wherein said web depends from said channel, and 
wherein a loop spring extends from said axle housing to said 
channel to provide resilient support between said axle housing 
and said support structure. 

6. A roller skate according to claim 1 wherein said support 
structure includes a pair of auxiliary webs extending parallel 
with said web, said auxiliary webs each having a crease therein 
adjacent said axle housing and extending generally parallel 
with said hinge, whereby said auxiliary webs can expand and 
contract when the plane of said base plate is deviated with 
respect to said axle. 

7. A roller skate according to claim 1 wherein said web 
comprises a pair of generally parallel planar portions, each of 
said portions having a crease therein adjacent said axle hous 
ing to permit expansion and contraction of said portions when 
said base plate is tilted with respect to said axle housing, 
whereby the axis of said hinge lies between said creases. 

8. A roller skate according to claim 7 wherein a flat resilient 
spring is disposed between said web portions, said spring being 
attached at one end to said axle housing and at the other end 
to said support structure to provide resilience therebetween 
when said base plate is tilted with respect to said axle housing. 

9. A roller skate according to claim 1 wherein at least part 
of said hinge extends below the level of said axle with respect 
to a plane supporting said wheels. said axle housing located 
between said wheels, at least one of said hinges having an axis 
inclined with respect to said base plate, said axes of said 
hinges, respectively intersecting, when extended, at a point 
below said base plate, whereby deviation in the plane of said 
base plate with respect to said webs with said wheels on a sup 
porting plane produces displacement of at least one of said 
axles about an axis which is perpendicular to the supporting 
plane. 

10. A roller skate according to claim 9, wherein a hole is 
provided in said web through which said axle extends, said 
hole being sufficiently large as to accommodate said axle with 
clearance at all positions of said web with respect to said axle 
housing. 

11. A steerable roller skate comprising at least one base 
plate adapted to be secured to a shoe, at least two pairs of 
wheels, a pair of axles supporting said pairs of wheels, respec 
tively, an axle housing for each of said axles, and a pair of sup 
port structures connecting said axle housings to said base 
plate, respectively, each of said support structures including at 
least one web formed integral with said axle housing, said web 
and said axle housing being comprised of a resilient metal hav 
ing substantial fatigue strength under repetitious flexure, each 
of said support structures further including means defining a 
slot for receiving said web and retaining same in a particular 
relation with said base plate, the edge of said slot defining a 
hinge between said web and said axle housing with said axle 
housing located between said wheels, at least one of said 



3,649,038 
9 

hinges having an axis inclined with respect to said base plate, 
said axes of said hinges, respectively, intersecting, when ex 
tended, at a point below said base plate, whereby deviation in 
said base plate with respect to said webs with said wheels on a 
supporting plane produces displacement of at least one of said 
axles about an axis which is perpendicular to the supporting 
plane. 

12. A steerable roller skate comprising at least one base 
plate adapted to be secured to a shoe, at least two pairs of 
wheels, a pair of axles supporting said pairs of wheels, respec 
tively, an axle housing for each of said axles, and a pair of sup 
port structures connecting said axle housings to said base 
plate, respectively, each of said support structures including at 
least one web formed integral with said housing and having a 
pair of portions of generally planar configuration extending 
parallel with each other from said axle housing, each of said 
web portions having a crease therein to enable expansion and 
contraction thereof relative to said axle housing, said web and 
said axle housing being of a material which is flexible at a 
predetermined thickness, said web being of said predeter 
mined thickness adjacent said axle housing to form a flexible 
hinge with said axle housing located between said wheels, 
each of said support structures further including means rigidly 
securing said web to said base plate such that at least one of 
said hinges has an axis inclined with respect to said base plate, 
said axes of said hinges, respectively, intersecting, when ex 
tended, at a point below said base plate, whereby deviation in 
the plane of said base plate with respect to said webs with said 
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wheels on a supporting plane produces displacement of at 
least one of said axles about an axis which is perpendicular to 
the supporting plane. 

13. A steerable roller skate comprising at least one base 
plate adapted to be secured to a shoe, at least three pairs of 
wheels, a plurality of axles each supporting a respective pair of 
said wheels, an axle housing for each of said axles, a plurality 
of support structures connecting said axle housings to said 
base plate, respectively, said support structures each including 
at least one web formed integral with said axle housing, said 
web and said axle housing being of a material which is flexible 
at a predetermined thickness, said web being of said predeter 
mined thickness adjacent said axle housing to form a flexible 
hinge with said axle housing located between said wheels, 
each of said support structures further including means rigidly 
securing said web to said base plate such that said hinges have 
an axis inclined with respect to said base plate, said axes of 
said hinges, respectively, intersecting, when extended, at a 
point below said base plate, whereby deviation in the plane of 
said base plate with respect to said webs with said wheels on a 
supporting plane produces displacement of at least one of said 
axles about an axis which is perpendicular to the supporting 
plane, said hinges between said webs and said axle housings 
being inclined at angles such that the axes of said axles when 
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angle of said base plate with respect to the wheel support 
plane. 

as k :k xx k 
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