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[57] ABSTRACT

The present invention relates to a puzzle cube compris-
ing a cube body and the sides of which are formed by
cube elements each of them forming part of three cube
sections arranged for rotation relative to the remaining
portion of the cube body about the center axis of the
cube body respectively offset by 90 degrees and a struc-
tural support member arranged within the cube body
with which the cube elements disposed in the center
with respect to the appertaining cube side are cooperat-
ing. The remaining cube elements are provided with
cams on the inner surface, with the cams engaging be-
hind guide surfaces of the center cube elements, with
the cams of the corner cube elements cooperating with
the cams and the guide surfaces of the adjacent cube
elements.

10 Claims, 15 Drawing Figures
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1
PUZZLE-CUBE

BACKGROUND OF THE INVENTION

The present invention relates to a puzzle cube which
provides for a 4X4X4 arrangement of the cube ele-
ments,

A puzzle cube in a 3X3X3 version has been dis-
cussed and previously known (The Mathematical Intel-
ligencer, September 1979, pages 29 and 30, Springer-
Verlag). In such a puzzle cube, nine outer surfaces of
the cube elements are respectively provided with one
and the same color, so that in the starting position each
‘side of the cube body is one color. Thus, the cube body
has six different colored surfaces which are to be re-
adjusted again after a random disarrangement of the
individual cube elements. Each cube element may be
rotated about three axes standing perpendicularly one
upon another and extending through the cube center. In
this rotary movement, it takes along with it all the cube
elements that are disposed in the same plane with re-
spect to the direction of rotation. Thus, each cube ele-
ment forms part of three sections respectively arranged
normal to each other and adapted to be rotated about a
center axis of the cube. Therefore, each cube element
can be rotated only together with the respectively asso-
ciated section, while by itself it has to be considered as
being stationary with respect to the cibe body. Pre-
cluded is furthermore a diagonal rotation of the cube
elements. '

SUMMARY OF THE INVENTION

It is the object of the present invention to provide a
puzzle cube which, with the possibilities of arrangement
being the same as with the known cube, provides for a
4X4X4 arrangement of the cube elements.

This object of the present invention is achieved by
the use of a structural support member comprising an
inner core, preferably a spherical core, having eight
spherical guiding elements arranged thereon in an
equally spaced arrangement, with said guiding elements
being connected to the core via a web and forming
guiding channels extending concentrically in three di-
ameter planes arranged perpendicularly upon each
other. The four aligned cube elements include cams
thereon which engage the guiding elements and each
side of the puzzle cube is comprised of 16 similar type
cube elements, with the cams thereon being guided
along a circular path, as defined by the guiding elements
and with the cams of the cube elements adjacent the
center cube elements engaging behind undercut guide
surfaces of the center cube elements to define a circular
path. Blocking means is associated with one half of the
structural support member in such a manner that the
cube elements associated with this half are capable of
being rotated relative to the remaining cube elements in
common with the structural support member only.

In accordance with the present invention, three dif-
ferent cube elements or portions are provided, for each
side of the puzzle cube. On each side of the puzzle cube,
the four center cube elements are displaceable with
respect to the structural support member, in order to
permit an adjustment of all the sections of the cube
body. For this purpose, the center cube elements are
provided with cams which are guided by correspond-
ingly shaped guide surfaces of the structural support
member in such a manner that a rotation about the three
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center axes standing perpendicularly one upon another
may occur.

The corner cube elements and the remaining or inter-
mediate cube elements positioned between the corner
cube elements cooperate with respect to one another
and with the center cube elements, respectively, in such
a manner that the cube body composed of the individual
cube elements is maintained together. In this instance,
the guide surfaces of the cube elements in engagement
with each other provide that the desired possibility of
rotation is obtained. A guiding engagement with the
structural support member is not absolutely necessary;
however, it is advantageous for guiding reasons and in
the interest of an improved stability of the puzzle.

The blocking means contemplated in the present
invention may include many forms. However, it is only
necessary in case of a relative rotation of two sections
against each other to couple one of the two sections.
non-rotatably with the support structural member.

Thus, the possibilities of combination of 4 X4 X 4 cube
elements arranged at random in an irregular distribution
are many times greater than with the conventional puz-
zle cube consisting of 3 X3 X 3.

. Also, in one embodiment of the present invention,
provision is made for the blocking means to be formed
by portions of the webs projecting into the. guiding
paths. The webs are preferably formed integrally with
the core of the structural support member which, ad-
vantageously, is preferably spherically shaped.

According to another embodiment of the present
invention, provision is made for the spherical guiding
elements to be defined by two parallel equilateral spher-
ical triangles concentric with respect to the center, with
the remaining sides of the guide elements forming the
radially outwardly disposed wall portion of the associ-
ated guiding channel. In this manner, approximately
through-going guiding channels are formed which are
interrupted only at those locations in which they are.
intersected by the respective other channels.

It is theoretically possible to form the guiding ele-
ments integrally with the core of the support structural
member: However, it is within the scope of the present
invention to provide the spherical guiding elements as
separately shaped members which are adapted to be
connected by a web portion to the core. This embodi-
ment is particularly advantageous for the mounting of
the individual cube elements to make up. the finished
cube body. . .

In accordance with another embodiment of the pres-
ent invention, provision is made for the sides of the
center cube elements that face adjacent center cube
elements to be disposed in diameter planes of the core.
The cams of the center cube elements are preferaby
likewise formed spherically and connected to the center
cube element via a web portion. In such an instance,
provision is made for the center cube elements to be
shaped bipartite in order to facilitate the mounting to-
gether, with an inner portion of the cube elements being
formed with the web portion and the cam and the two
parts being adapted to be connected to each other. Also,
the connection may be effected by adhesion, or by a
snap type connection, which may be provided if the
individual parts are formed of plastic material.

Other and further objects of the present invention
will be apparent from the accompanying drawings
which, by way of illustration, show a preferred embodi-
ment of the present invention and the principles thereof
and what are now considered to be the best mode in
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which I have contemplated in applying these principles.
Other -embodiments of the invention embodying the
same or equivalent principles may be used and struc-
tural changes may be made as desired by those skilled in
the art without departing from the scope of the present
invention.

DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a perspective representation of the
puzzle cube in accordance with the present invention;

FIG. 2 shows a rotation of individual cube elements
of the puzzle cube in accordance with the present in-
vention;

FIG. 3 shows a sectional view of the puzzle cube
according to one taken on line HII—III in FIG. 1;

FIG. 4 shows a perspective view of the structural
support member of the puzzle cube in accordance with
the present invention;

FIG. 5 shows different perspective views of the guid-
ing element of the structural support member in accor-
dance with the present invention;

.FIG. 6:shows the mounting condition of a corner
portion of the cube body-at the supporting member;

FIG. 7 shows a perspective view of a corner portion
of the puzzle cube shown in FIG. 1 without the struc-
tural support member; :

FIG. 8 shows perspectively and in different views,
respectively, the corner cube elements of the puzzle
cube shown in FIG. 1; » ,

FIG. 9 shows a perspectively in several views the
intermediate cube elements of the puzzle cube shown in
FIG. 1;

FIG. 10 shows perspectively in several views the
center cube elements of the puzzle cube shown in FIG.
| : .

FIG. 11 shows perspectively in several views the
" center cube elements of the puzzle cube shown in FIG.
1; -

FIG. 12 shows perspectively in several views, respec-
tively, a first web configuration between the core of the
structural support member and the guiding element in
accordance with FIG. §;

FIG. 13 shows perspectively in several views a sec-
ond embodiment of the web configuration between the
guide element and the core of the structural support
member; :

FIG. 14 shows perspectively in several views a third
embodiment of a web configuration between the core of
the structural support member and the guiding element;

FIG. 15 shows perspectively in several views a fourth
~ embodiment of a web configuration between the core of

the structural support member and the guiding element.

DETAILED DESCRIPTION OF THE
INVENTION

Prior to describing in detail the individual compo-
nents depicted in the drawings, it is pointed out that
each of the features described and shown is of inven-
tively -essential significance by itself or in connection
with features of the attached claims. It is emphasized in
particular that, because of the geometrically compli-
cated construction of the puzzle cube according to the
present invention, the drawings are allotted a particular
role in the disclosure of the present invention.

In FIG. 1, a cube body 10 will be shown having six
sides, with each side formed by 4 X 4 cube elements. The
cube body 10 is comprised of three different cube ele-
ments A, B and C, of which A constitutes the corner
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cube elements, C the center cube elements, and B the
intemediate cube elements positioned between the cor-
ner cube elements. Each of the cube elements A, B and
C are adapted to be rotated about a center axis of the
cube in common with the cube elements disposed in one
plane. Thus, each cube element belongs to three differ-
ent cube sections, the cube sections being respectively
rotatable about axes arranged perpendicularly with
respect to each other. One possibility of rotation is
represented in FIG. 2 where the four horizontal sec-
tions 11, 12, 13 and 14 are respectively rotated with
respect to each other about a vertical axis of the cube. A
similar possibility of rotation results about the two axes
disposed orthogonally in the horizontal axis. The possi-
bilities of rotation of the individual cube elements re-
sults from the construction thereof and the construction
of a structural support member, respectively, as to be
seen in more detail from FIGS. 4, 5, 6 and 12 to 15.

The assembled condition of the structural support
member in FIG. 4 is designated as a whole as 15. The
representation according to FIG. 4, however, only
serves for purposes -of illustration. The construction
shown in FIG. 4 cannot be carried out without apper-
taining cube elements being mounted thereon.

The structural support member 15 includes a spheri-
cal core S, preferably composed of a solid plastic mate-
rial. The solid embodiment, however, has no meaning
for the function of the cube, as shown. Eight web mem-
bers, P1, P2, P3, P4 are altogether formed integrally
with the outer surface of the spherical core S or fas-
tened thereon. A total of eight webs is provided, each of
them being associated with one eighth of the surface of
the spherical core S. The shape or configuration of the
web members may be seen from FIGS. 12 through 15,
and will still be enlarged in more detail in the following
description. In FIGS. 4 and 6 the web members P1 are
not shown. Altogether there are provided one of web
member P1, and one of web member P4, with the web
members P2 and P3 each provided three times. Spheri-
cal guide elements Q are connected and attached to the
web member (FIGS. 3 and 4), with the guide elements
Q being defined by equilateral spherical triangles in
spaced arrangement. The eight spherical guide elements
Q are designed identically, with the parallel spaced
guiding channels 17, 18 and 19 therebetween and ar-
ranged in diameter planes of the structural support
member 15 and respectively positioned perpendicularly
with respect to each other. As will be seen from FIGS.
3 and 4, the guiding elements Q, and the radially outer
and the inner surfaces thereof, define spherical guiding
surfaces concentric with respect to the outer spherical
surface of the core S, which likewise constitutes a guid-
ing surface.

Also, it is pointed out that the top plan view and two
lateral views of the guiding element Q are visible on the
left-hand side of FIG. 3. From FIG. 3, it is shown also
that the center cube elements C are provided with cam
elements 20 corresponding in cross section to the cross
section of the guiding channel portion between the
guiding element Q and the outer spherical surface of the
core S. An extension region of the spherical guiding
element Q correspondingly projects into a spherical
recess 21 (FIG. 3) of the center cube elements C. The
cube elements C are even at the abutting sides thereof,
as is shown at 22, said plane being disposed in a diameter
plane of the spherical core S.

The center cube elements C are provided with inci-
sions 23 (FIG. 3) at the opposite side thereof, so that









