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[57] ABSTRACT

A set of elements for constructing toy devices includes
a basic clothes-pin type part or clamping element
which comprises first and second arms which are piv-
oted together by a ball-shaped formation on one which
extends into a socket formation on the other end which
are held together in a pivoted formation. A V-shaped
spring is formed inwardly between one of the common
ends of the adjacent arms and the opposite ends form
clamping jaws. The clamping element includes at least
one opening at each arm to permit passage of a rod-
shaped structural element therethrough, and in addi-
tion, the V-shaped spring part is formed with a round
apex to facilitate engagement over a similar rod-shaped
element at this location. The clamping jaws may be
sprung open to engage over a rod-shaped member or
similar structural element. Advantageously the arms
each includes an opening in a side or an end or top face
or both so that they may be connected to a rod-shaped
member on the side, ends or top. If desired, the ball-
shaped projection on one of the arms can be lifted out
of the socket-shaped part of the arm so that the arms
are held spread apart by the V-shaped spring connect-
ing their one ends. A very large number of interengage-
ment possibilities may be obtained with the basic struc-
tures combined with one or more additional type toy
building structures. :

4 Claims, 17 Drawing Figures
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1
TOY BUILDING ELEMENT CONSTRUCTIONS

SUMMARY OF THE INVENTION

This invention relates in general to the construction
of toy building elements and, in particular, to a new and
useful toy building element or erector set having a plu-
rality of individual interengageable structural elements,
one of which includes pivotally connected clamping
arms which are held together by a biasing spring and
which have a plurality of receiving recesses or bores for
connection to a structural part.

The usual sets of elements for erector sets for toys
contain mostly a number of prismatic blocks which can
be assembled together directly or through intermediate
members. Such blocks which are produced exclusively
for toys and models must usually be provided in a rela-
tively great number of variants so that a suitable struc-
tual element is available for all desired functions, for
example, compression joints, rotary joints, sliding
joints, junctions, etc., which may be required in the as-
sembly of different toy structures. Such sets therefore
are suitable principally for older children who. already
have a relatively good distinction capacity and they
usually require of the child a relatively good imagina-
tion instead of permitting stimulation of the child’s
imagination.

In accordance with the present invention, there is
provided a set of elements for toys which can be assem-
bled with simple additional elements such as rods, bars,

- wheels; couplings, etc.,. to practically any imaginable
toy structure. To this end the set of elements includes
at. least one clamping part which is advantageously
made of a material such as plastic and which includes
two pivotal arms which are joined together at a pivotal
ball and socket interconnection and which include end
portions which are connected centrally to an inwardly
extending V-shaped spring disposed between the arms
and holding the arms so that the opposite ends are dis-
posed in a closed clamping condition. The ball and
socket joint may be spread apart if desired or it may be
used for the pivoting of the arms to open or close the
clamping jaws.

The apex of the spring interconnection of the arms is
advantageously formed as an elastic ring piece which
can be used as an-additional clamping point. Prefera-
bly, additional recesses, or through openings are de-
fined on the sides or ends, or both, of each arm. These
openings may be perpendicular to-or at an angle to the
plane of motion of the arms and provided, for example,
to receive rod or bar-shaped elements. Each arm is ad-
vantageously fomred of a generally T-shaped cross sec-
tion with the center of the T forming either a receiving
socket or a projecting ball to permit interengagement
of the adjacent arms and pivotal movement thereof.
The socket and rings are advantageously madeé elasti-
cally deformable so that they can be either snapped
into engagement or released from engagement. The
"ends of the arms which are opposite to the spring inter-
connection between the arms are formed as clamping
jaws which are advantageously curved to permit them
to be engaged around the elements as is customary with
clothes-pins, for example. The arms form by suitable
curving additional inserts or through openings at their
clamping ends for engaging with an additional element
such as a rod-like member. A particularly effective ar-
rangement is the provision of the ring-shaped apex to
the spring extending between the arms which forms an
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additional clamping point for engagement with a rod-
like member. In order to insure that, particularly with
a relatively thin wall ring piece joining the spring arms
together, the ring piece can support each other, each
spring arm of the clamping element at the apex is pro-
vided with a partially cylindrical cross bar which en-
gages a corresponding groove on the other spring arm
to form a hinge. The groove is preferably not undercut
so that with the arms of the clamping element uncou- -
pled the bar and the groove can easily become disen-
gaged when the ring plece opens.

- Additional elements in the form of hexagonal rod
couplings whose six sleeve-shaped arms form a right
angle to each other can be widened elastically by ob-
long slots. As additional auxiliary elements the set of
elements contains preferably disk wheels whose edge
portion have a ring or margin of axis parallel through
openings through rods. The circumference of the wheel
is provided with radial insert openings. Both the axis
parallel openings and radial openings are staggered in
relation to each other in the circumferential direction
of the wheel and they are expandable by edge slots ar-
ranged in axial planes. Axis parallel through openings
are also provided in the center part of the disk wheels.

Accordingly, it is an object of the invention to pro-
vide an improved toy building element which includes
for at least one part thereof a clamping member formed
in the general configuration of a clothes-pin and having
a first arm and second arm which are pivotally con-
nected together by a snap-fit pivotal connection joint
and which have their one ends interconnected by a V-
shaped spring and the opposite ends formed into
clamping jaws, the building element having a plurality
of receiving recesses or through-openings for receiving
building elements such as rod-like members.

" A further object of the invention is to provide a com-
bination of building elements one of which includes a
clamping member having pivotal arms which are inter-
connected by springs having a ring-shaped apex and in-
cluding a rod-like member which may be passed
through the ring-shaped apex or through any one of a
number of receiving recesses or through openings and
which may be also secured in the clamping jaws at the
opposite ends of the arms:.

A further object of the invention is to prowde abuild-
ing set of easily interengageable elements which are
simple in design, rugged in constructlon and economi-
cal to manufacture.

- The various features of novelty which characterize
the invention are pointed out with partlculanty in the
claims annexed to and forming a part of this disclosure.
For a better understanding of the invention, its operat-
ing advantages and specific objects attained by its uses,
reference should be had to the accompanymg drawing
and descriptive matter in which there is illustrated pre-
ferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawmgs

FIG. 1 is a side elevational view of a clampmg ele—
ment of a toy building set constructed in accordance
with the invention;

_FIG. 2 is'an end elevational view of the clampmg ele-
ment shown in FIG. 1;

FIG. 3 is a bottom plan view of a toy carriage assem-
bled from elements of a building set constructed in ac-
cordance with the invention;
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FIG. 4 is an enlarged vertical section taken along the
line 4—4 of FIG. 3;

FIG. 5 is a top view of the portion shown in FIG. 4;

FIG. 6 is a top view of a frame structure made up of
various building elements constructed in accordance
with the invention,;

FIG. 7 is a view similar to FIG. 1 of another embodi-
ment of the invention;

FIGS. 8a and 8b show a side and end elevational view
of a rod coupling element constructed in accordance
with the invention;

FIGS. 9a and 9b are side elevational views of two dif-
ferent embodiments of rod elements;

FIG. 10 is a side elevational view of a wheel element
constructed in accordance with the invention;

FIG. 11 is a side elevational view of another model
construction of a set of elements in constructional ar-
rangement;

FIG. 12 is a top plan view of the elements shown in
FIG. 11;

FIG. 13 is a side elevational view similar to FIG. 11
of another constructional arrangement;

FIG. 14 is a plan view of an arrangement of driving
wheel construction; and

FIG. 15 is a top plan view of a bevelled gear connec-
tion using two wheel elements constructed in accor-
dance with the invention.

GENERAL DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to the drawings in particular, the invention
embodied therein comprises, as shown in FIG. 1, a toy
building element which is advantageously made of a
material such as a plastic and which is designed in a
form which is similar to an ordinary clothes-pin. Any
number of such clamping elements can form a part of
the set of elements for a toy.

In accordance with the invention, the clamping ele-
ment 1 comprises arms 2¢ and 2b which are made of a
generally T-shaped cross section and which are pivoted
together at a pivot joint 3 which is formed by a project-
ing ball-shaped member 3a on the arm 2b which fits
into a receiving socket or recess 3b on the arm 2a. Both
the ball 3a and the socket 3b are advantageously resil-
ient so that the ball may be snapped into or removed
from the socket as desired.

Each arm 2a and 2b includes a handle or gripping end
and these ends.are joined together by a V-shaped
spring 4 having an apex formed as a resilient ring 4a.
The spring .apex extends inwardly between the arms
and biases the arm so that the opposite clamping end
is in a closed clamping position with clamping points 5a
and 5b on each arm being in contact or closed.

The thickness of the ring piece 4a can be equal to or
preferably smaller than the two spring arms as shown
in the drawings. In the coupled state of the arms 2a and
2b the spring 4 is slightly stretched and the ring piece
4 is closed practically as a circular cylinder. The elas-
ticity of this spring 4 permits the opening of the hinged
joint 3 so that the arms 24 and 2b assume the position
of the clamp designated 1’ at the center of the FIG. 6.
The arms are held in this spréad apart substantially par-
allel positon by the relaxation of the spring 4.

The inner flanges of the arms 24 and 2b on the clamp-
ing side are made concave as is customary in clothes-
pins in a form through opening 6 as shown in FIG. 1 be-
tween the two clamping points 54 and 5b. Between the
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inner clamping point 5b and the hinge 3, the inner
flanges of the arms are curved concavely again so that
a second clamping or through opening 7 is formed. In
the represented embodiment of FIG. 1 the opening 7 is
smaller than the opening 6. Directly laterally of the
opening 7 are recessed in the web of the arms 24 and
2b circular cylindrical through openings 8 to accommo-
date rod-like members, for example, similar to the rod
members 13 and 14 shown in FIGS. 3, 4 and 5. In the
range of the hinge 3 circular cylindrical insert openings
9 are provided on the outer flange of the arms 2a and
2b and they extend perpendicular to the element plane
(see FIG. 2). Depending on the cross sectional form of
additional structural elements such as the rod elements
13 and 14 to be inserted or put through these openings
can also have different, for example, square or rectan-
gular cross sections.

By means of the above-described clamping element
1 which can also be used as a clothes-pin, a number of
toy models can be produced by using a few additional
structural elements such as rods, wheels, etc. Naturally,
it is-also possible to use improvised structural parts, for
example, cardboard or wood panels, sleeves, etc., pro-
vided they can be grasped in some way by one or more
clamping parts of the clamped member 1.

FIGS. 3, 4 and 5 show an embodiment of a toy car-
riage. This carriage has two axle rods 11 on whose end
parts is attached one wheel 12 each. Inside the wheels
12 are arranged on each axle rod 11 two clamping ele-
ments 1 with upwardly pointing clamp parts. The axle
rod 1 is formed in ring piece 4a of the spring 4. In order
to secure the wheels 12 on the axle rod 11, clamping
elements 1 can also be clamped on the free axle rod
ends. Above each axle rod 11 is clamped in the clamp-
ing opening 6 of the respective element 1 an additional
rod 13. The wheel frames thus formed are thus con-
nected with each other by longitudinal rods 14 which
are inserted into insert openings 9 of the corresponding
clamping elements 1 which face each other. Such a
wheel frame can naturally be provided in different ways
with attachments and clamping elements 1 can be again
used as fastening elements, which can be inserted in the
rods 13 and 14. . )

In the embodiment shown in FIG. 6, two horizontally
arranged pairs of clamping elements.1 are arranged- in
opposition. The elements 1 of both pairs are connected
with each other by cross bars 14 inserted into the lat-
eral openings 9 of the elements 1. The element pairs ar-
ranged with the clamping part facing each other are
also connected by bars 15 to a frame. The bars are in-
serted into the clamping points of the clamping ele-
ments 1 which face toward ‘each other.. On one cross
bar 14 is arranged an additional clamping element ‘1
and the cross bar 14 is advantageously clamped into the
ring piece 4a of the spring part 4 of this clamping ele-
ment. Into the upwardly pointing insert opening 9 of
this clamping element is inserted another rod 16, on
which is attached a ring piece 4a of a spring 4 of an-
other clamping element 1, which has been opened by
disengagement of the hinge 3. Because of the opening
of this element 1 an easy rotary fit of the ring piece 4a
on the rod 16 is achieved. ,

On these basic elements can be built any desired
structure. To this end, additional rods can be provided
in addition to the rod 17 clamped into the ring pieces
4a of the closed clamping elements 1 presented in the
drawings which can be inserted, for example, into the
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through openings 8. In FIG. 7, a one part clamping ele-
ment 21 of plastic is indicated. In this construction, the
arms 22a and 22b are jointed with each other for each
detachment by a snap-fitting hinge 23 between the
clamping end and the gripping end. The gripping ends
of the arms are connected to each other by a V-shaped
inwardly extending spring having an apex which forms
an elastic ring piece 24a of a lesser material thickness
than the spring arms. One spring arm has directly at the
transition to the ring piece 24a a part cylindrical cross
bar 24b which engages a corresponding groove 24c of
the other spring arm so that a hinge is formed about
which the spring arms can turn during the tightening or
the relaxation of the spring 24. The hinge 23 jointing
the arms 22a, 22b, with each other substantially in their
longitudinal center is formed by an undercut groove
23a provided on the inner flange of one arm 22g and
by an elastic ring cam 23b provided on the inner flange
of the other arm 22b and engaging the groove. The
inner flanges of the parts 22a, 22b on the clamping side
of the arm are concave as is customary with clothes-
pins, and they thus form therebetween two clamping
points 25a and 25b and a through opeéning 26. Between
the inner clamping point 25b and the hinge 23, the
inner flanges of the arms are again curved concave so
that a second, although a smaller, through opening 27
is formed. Directly laterally of the opening 7 are re-
cessed in the web: of the arms 22a and 22b cylindrical
circular through openmgs 28. In the range of the hinge
23 and toward the gripping end there are circular cylin-
drical insert opetiings 29a and 295 which are located on
the outer flange substantially perpendicular to this
flange. The axes of the openings 29a and 29b are
slightly inclined toward-each other but they can also be
parallel to each other.”

FIGS. 8a'and 8b show additional building elements in
the form of plastic rod couplings 36 each of which com-
prises six sleeve arms some of which are designated 36a
and some of which are designated 365, and the arms ex-
tend at right angles to each other. The bores of the
sleeve arms are continuous. One slightly longer sleeve
arm 36b has an end flange 36¢ and it is longitudinally
grooved on its exterior surface. All of the shorter sleeve
arms’ 36a which are of equal length are elastically ex-
pandable by: oblong slots 36d.

~The insert or through openings of the clampmg ele-
ments 21 and the bores of the rod couplings 36 have
the same diameter which in turn corresponds to the di-
ameter of the rods 37 shown in FIGS. 9a and 9. Rod

. 37a is of small diameter and the rod 37b has a circum-
ferential notch at spaced locations therealong and this
rod may be broken into smaller rods if necessary. =~

In FIG: 10, there is indicated another embodiment of
disk wheel 32 made of plastic material. It includes a re-
inforced edge part 32a which has a plurality of circum-
ferentially spaced through openings 33 which may be
spread apart by transverse slots 33a which extend radi-
ally. The radial inner circumferential: portions of the
through openings 33 is enclosed by a partial cylindrical
slot 33b which extends through the adjacent slot 33a.
Between the openings 33 are provided on the wheel cir-
cumference radial insert openings which are longitudi-
nally slotted by axial sections 34a. The wall of the
openings 33 and 34 are kept sufficiently elastic by the
different slots 334, 33b and 344 to ensure easy insertion
and a clamping action on the inserted rods 37. In the
central part 32b of the disk wheel 32 there are pro-
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vided, in addition to a central through opening 35 and
an eccentric -through opening 38, three additional
through openings 39 which are arranged in the corners
of an isosceles triangle with the center of the triangle
being the wheel axis opening 35. THe openings 35, 38
and 39 are provided on both wheels sides and they are
surrounded by raised portions or beads and they also
include longitudinal slots 354, 382 and 394 which per-
mit the expansion of the openings. Similar to the open-
ings 33, the openings 39 are also half enclosed by par-
tial cylindrical slots 39b which are connected through
the slots 39a.

The present invention provides a whole series of
building elements including the clamping member 21,
the coupling member 36, the rod members 37, and the
wheel members 32 which may be interengaged in any
number of ways to provide realistic life-like construc-
tions and toy models. FIGS. 11 and 12 show, for exam-
ple, a wheel suspension for a steerable bicycle wheel.
A fixed frame portion is formed by two transverse and
two longitudinal rods 37 connected by couplings 36.
On the longitudinal rods 37 .are arranged two spaced
horizontal clamping elements 21, the longitudinal slots
extending through the opening 26 and through the ring
piece 24 of the clamping elements 21 and serve as an
additional clamping point. Short connecting rods 37
extend through the openings 28 of the clamping ele-
ments 21 and form an additional connection of the two
clamping elements 21. Between. these two horizontal
clamping elements 21 there is arranged a ring piece on
the longitudinal rod which extends through the ring
pieces of the clamping elements 21. The clamping ele-
ment 21 whose ring piece is carried on the rod 37 has
a hinge 23 which is disengaged. In the insert opening
29b of the arm 22 of the clamping element 21 at the
gripping end thereof is arranged a short rod 37 which
protrudes between the connecting rods 37 and bears
against the inner longltudmal rod 37 and thus prevents
this arm 22a from swinging outwardly.

In the openings 294 and 29b of the outer arm 22b of
the uncoupled clamping element are affixed two steer-
ing rods 37 which carry the wheel axle which are con-
nected through couplings with each other through a
vertical rod. The wheel axle-is formed by a rod 37 ar-
ranged at the center of these couplings 36. Wheel 32
is affixed to the axle by an additional coupling 36. In
the horizontal sleeve arm of the above-mentioned: cen-
tral couplmg 36 and extending perpendicular to the
wheel axle, is affixed a steering rod 37. The elastic sus-
pens:on of the steering wheel is similar to a flexible
front drive axle of an ordinary automobile with the
elastic action being due to the uncoupled clamping ele:

‘ment 21. This shows how a technical construction of an

actual operating mechanism can be satisfactorily cop-
ied with the building elements of the invention.
Another example of a building construction which
can be accomplished with the invention building ele-
ments is shown in FIG. 13. In this construction, metallic
sound plates 40 are mounted on a frame formed of rods
37 and couplings 36 and they are formed as a xylo-
phone. A transverse holding rod 37 is afﬁxed on the rod
supports connected to the frame and a number of un-
coupled clamping elements 21 corresponding to the
number of plates 40 is arranged by means of the con-
nections into the openings 28 of the arms 22b. In the
opening 29a of the other arm 22 of each clamping ele-
ment 21 is arranged a rod 37 which carries a coupling
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36. An additional rod 37 cooperates with the plate 40
and acts as a hammer as shown. By means of a rod
which is inserted into the opening 295 of the arm 22b
of each clamping element 21, the arm 22b of the
clamping elements can turn on holding rod 37 into a
position such that the uncoupled clamping element
opens wide enough to permit the arm 22a to lift itself
from the stop rod 37 under the action of the spring 24.
This is accomplished by pressing the finger on the
clamping end so that the arm 22a is released just for-
ward toward the holding rod 37 and strikes the hammer
on the associated plate 40. This action is similar to that
found in ordinary pianos.

In the construction shown in FIG. 14 by way of exam-
ple, two disk wheels 32 are joined together by short rod
elements 37 which are inseried through the openings
33 thereof. This wheel structure shown in FIG. 14 can
be used as a cord pulley or as a spur gear which can co-
operate for example with another spur gear formed by
a disk wheel 32 and having short rods 37 which are in-
serted into the circumferential openings 34. A gear is
formed from two disk wheels 32 arranged at right an-
gles to each other with the short rods 37 inserted into
openings 33 around the periphery of the wheel and ar-
ranged in engagement as shown in FIG. 15.

Despite the practically unlimited possibilities, the
necessary structural elements are simple and easy to
handle. Though the most important elements have
been described above, additional larger and smaller
clamping elements or other elements can be provided.
In addition, it is also possible to make the clamping ele-
ments-in the form of toy figurines, etc.

While specific embodiments of the invention have
been shown and described in detail to illustrate the ap-
plication of the principles of the invention, it will be un-
derstood that the invention may be embodied other-
wise without departing from such principles.

What is claimed is:

1. A set of toy building elements, comprising a
clamping element having first and second arms, ball
and socket joint means detachably pivotally intercon-
necting said first and second arms intermediate their
lengths, a spring connected between the common ends
of said first and second arms and having a ring-shaped
portion defining an elastic receiving opening for rod-
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shaped building element, a rod-shaped building ele-
ment adapted to be passed through the opening
through said ring-shaped portion, the opposite com-
mon ends of said first and second arms defining a
clamping jaw which is closed by said first and second
arms under the biasing of said spring, said rod-shaped
building element being clampable between the arms of
said clamping element, and . including a coupling ele-
ment having six sleeve arms arranged at right angles to
each other, one sleeve arm being provided with an end
flange and with an outer longitudinal corrugation, the
other of said sleeve arms being elastically expandable
by longitudinal slots.

2. A set of elements, according to claim 1, including
a disk wheel having a through element which is cen-
trally positioned to form an access for said wheel which
is engageable with said rod element, said disk wheel
having a side face with a plurality of eccentrically posi-
tioned openings therethrough, a ring of access paratlel
through openings arranged around the marginal pe-
riphery of said wheel and at least one radial insert
opening defined in the cylindrical surface of said wheel.

3. A set of elements, according to claim 2, wherein
said disk wheel includes walls having slots therein adja-
cent the openings for permitting a resilient expansion
of the openings. ‘

4. A set of toy building elements, comprising a
clamping element having first and second arms, ball
and socket joint means detachably pivotally intercon-
necting said first and second arms intermediate their
lengths, a spring connected between the common ends
of said first and second arms and having a ring-shaped
portion defining an elastic receiving opening for a rod-
shaped building element, a rod-shaped building ele-
ment adapted to be passed through the opening
through said ring-shaped portion, the opposite com-
mon ends of said first and second arms defining a
clamping jaw which is closed by said first and second
arms under the biasing of said spring, said rod-shaped
building element being clampable between the arms of
said clamping element, said opening being positioned
relative to said first and second arm common ends so
as to clamp a said rod passed therethrough when the

clamping jaw claimps the said clampable rod therein.
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