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This application is & continuation-in-part of
my application Serial No., 72,711, filed January
25, 1949, and now abandoned.

My present invention relates to improvements
in structural toy kits comprising a plurality of
rod elements of different length and coupling
means or clamps for interconnecting the said
rods,

Structural toy kits of the type described are
known in the art, but hsve the disadvantage,
from a structural point of view, that rods which
do not run in the same direction, are super-
posed when interconnected, that is, that their
axes do not intersect,

Such disadvantage is avoided by the assembly
kit seccording to the present invention, in that
the axes of the interconnected rods intersect in
& common point,

A particular object of the invention is to pro-
vide a junction clamp of such structure that a
plurality of rods are each firmly engaged and held
even though the said rods may not be of exactly
similar dimensions at the parts elamped.

A further objeet of the invention is to provide
a junction clamp which is resiliently flexible so
a3 to enable it to flex under pressure so as to
compensate for irregularities of the dimension
of cooperating parts so that all of the parts are
firmly engaged.

Btill another cbject of the invention is to pro-
vide a junction clamp which is open inwardly
and has turned over edge portions, parts of which
are removed so as to allow rapid and expeditious
insertion and removal of rods with a minimum
of lposening of the clamping screws.

A still further obiect of the invention is to
provide a junctlon connecting clamp having s
pair of, at least, partially rounded plate-like
members, orovided with overturhed marginal por-
tions extending toward each other, the edges of
part of the rounded overturned marginal por-
tions being free of recesses 5o 28 to allow angular
adjustment of rod members connected thereto.

This and related ohjecis are atiained hy the
assembly kit components shown, in a plurality of
forms, in the accompanying drawings, in which

Fig. 1 shows a rod element,

Fig. 2 a first form of clamp in a perspective
view,

Fig. 3 a partially disassembled perspective view-
of a junetion coupling involving six rod mem-
bers,

Figs. 4, 4z, 4 and b show modified clamps.

Figs. 8 and 7 are a olan view and 2 cross-
section of a clamp, in which the overturned
marginal portions are provided with two sets of
recesses for accommodating a central part of a
rod where no grooves are located, and in which
part of the overturned marginal portions are
rounid and provided at various points with re-
cesses for the connhection of the ends of rods,
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Fig. 8 shows a further clamp for lateral con-
nections to both sides of a rod member at both
end portions of the clamp,

Fig. 9 is a sectional view of Mg, 8 on section
line I¥—IX,

Figs. 10 and 11 show in plan and vertical sec-
tion, respectively, a further form of clamp in
which the clamping plages are round and may be
provided with recesses for receiving rods at vari-
ous angles,

Fiz. 12 is a sectional view of an embediment
similar to that of Wigs. 10 and 11 except that
the recesses in the overtiwned margins are
omitted so that the rods can be secured at any
desired angles,

Fig. 13 shows an glevation or plan of a junc-
ture mvolving an axle box,

b Fig. 14 i8 a perspeciive view of such an axle
OX,

Figs, 15-19 show views and cross-sections of
rod members having different forms of terminal
Erooves,

Pigs, 20 and 21 are side views of clamping parts
having overfurned marginal nortions provided
with peints and cylindrical projections, respec-
tively, adapted for use with rods having depres-
sions aecording to Figs. 17 and 18, and Fig. 19
resnectively,

Fig. 22 is a side view of & further modified form
of junetion clamp having a bolt member provided
with a ceniral bore,

Fig. 23 is & vertical sectional view of Mg, 22,

Fig. 24 iz a top view of Fig. 22, a rod extend-
i?og through the connector beitig shown in sec-

1,

Tigs, 25 and 25 are side and end views of 2 con~
nection system involving a clamp according to
Fig. 5 combined with other conneeting members.

FThe rod member | shown in Fig, 1 is of circular
cross-seetion, but also may be of anhy other suit-
able eross-section such as a polygonal one, and is
provided on its end portions with recesses in form
of eireular grooves 2 having radial limiting side
walls 2¢ and 2b. The said recesses are spaced
from the rod ends so that the remaining end por-
tiohs or heads still have sufficient mechanical
strength, 'The kil comprises rod members [ of
various lengths, which must be interconnected
for erecting siructures of any kind desired. To
such: end, elamps are provided, of which Fig. 2
shows a first form. Such clamp comprises two
rectangular plates 3 and 4 of thin resilient mate-
rial, the marginal pertions § of which are hent
off or overturned at risht angles toward each
other. Four semi-circular recesses 6 are pro-
vided in the marginal portions 5 so as to be en-
gaged in. the circular grooves 2 of the rod mem-
bers |I. The design is such that the center lines
of four inferconnecied rod members Infersect
each. ofher in a common point. Of course, it is
obvious that not all of the marginal portions need
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be provided with recesses, and also that some may
be provided with more than one recess. Also, as
will be clear irom further embodiments, to he de-
scribed hereinafter, the clamping plates 3, 4
need not be rectangular but can he of any other
shape such as citcular or partially rounded. The
s2id plates 3, & are inferconnected by means of
a serew T =0 as to form a box-like structure.

Because of the resilience of the plate members
3 and 4 they are able to bend slightly when clamp-
ing pressure is applied soc as to compensate for
any minor differences in the size of the shanks
of the rod mmembers | at the grooves 2 thereot, or
other portions whers clamping is applied, so that
all of the rods engaged by a pair of plates are
firmly clamped and will be caused {0 be refained
in approximately the same plate,

Another important feature of the clamping
plates is that the beni over marginal portions
are gl right angles to the main planes of the re-
spective plates so that the inner faces of opposed
margins of the plate pairs approach each other
in the same pMane, at right angles to the main
planes of the respective plates. The thickness
of the marginal portions is approximately egual
to out not greater than, the width of the grooves
2 of the rods k. These inner walls therefore form
fiat faces agaimst which the radial faces 2a and
0 of the sides of the grooves 2 of the rod mem-
bers
vertically disposed relative thereto. The diam-
eter of the head 8 of screw 7 suitably equals that
of the rods and the digmefer of the screw
shank suitably sguals that of the rod mem-
ber at the peint of groove 2.
T may be used for connecting a further clamm
9 {0 the clamp 8§ (Fig. 3). By serewing
a2 pin ({, one erd of which is provided with in-
=ide threads, and the cther end with a ecirenlar
groove 2, onto the end of screw 1, a further clamp
i2 may be connected to the pin {1, that is, rod
members exiending in six directions may be in-
terconneclted so that their axes intersect in one
comimon poing.

In the sxample shown in Fig. 4, the marginal
portions 2t opposite odeges of the two clamping
plates are cul off at {2, Iaterally of the recesses
£, so as to permit infroduction of the rod ends
laterally belween the said plates with only a
slight loosening of the screw 7. In the example
shown in Fig. 5, the corners of the overturned
marginal portion § are cut off similarly for the
samie purpose,

The clamp shown in Figs. 4a, 4b differs from
that shown in Fig. 2 in that it comprizes only
two recesses for co-axially connecting two rod
members | and the width of the plates 3', 4' cor-
responds approximately o the diametsr of the
rod members,

In Figs. 6 and 7 & clamping member 15 is used
for securing secondary rod members {T to a rod
member {8 at a point intermediate of its ends.
In such a clamning member, the overturned mar-
ginal porticns of the clamning plates are provided
with two opposite recesses 14 for passing the rod
{3 therethrough and with further recesses {6
for retaining the gecondary rods IT.

The seld resesses {§ (Fig. 7T) also could he
omitted from the clamping plaies, thus affording
any angular deflection desired for the secondary
rods with respect to the said rod member 18, this
being possible by reason of the edpge portion 19
heing rounded.

Fig. § shows a formn of clamp which provides
the connection of secondary rods on both sides

I engage and by which the rods are held :

Such a screw J
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4
of a rod member 8. This arrangement is shown
in a sectional view in Hig. 9 on line IX—IX of
Fig. 8.

In Figs. 10 and 11, clamps 2¢ are shown, the
rlates 21 of which are circular and may contain
in their righi angular overturned marginal por-
tioms recesses which are angularly spacaed at 45°
each for interconnecting, for example, eight
radially disposed rod members 22, The said re-
cesges also could be omibted s¢ az not fo limig
the Iateral angular adjostment of (he rods
clamped between the plaite edges {o the said 45°.
when further rod members are to be conneched
at right angles to the said radial rods, such may
he done by means of the screw 1, on the threaded
end of which a pin i, similar to thai of Fig. 3,
is serewed, and a further claanp 23 is sgeured to
the said pin. The head of the screw is provided
with a circular greove, similar to that shown In
Fig, 13 ai 28, for engaging the clamsning plates
of a further clamp 24.

Figure 12 is a view similar Pig. 11 except thai
the overturned marginal portions are not pro-
vided with recesses, so that the rods clamped
thereby can be adjusted laterally angularly to
any suitable angles around the periphery when
the screw is slightly loosened.

Should it be desired to incorperate a bearing
in the strueture built up of the rods, an azle
box 25 having threaded radial bores 28 is used,
as shown in Figs., 13 and 14 Screws 27 having
cireumferential grooves 28 forming heads there-
on, are engageabls, in the said bores, the said
heads being held, in the manner described above,
between the piates of the clamps 28 or 28.

Instead of providing an annular groove 2 in tha
and portions of the rods [, the recesses alsc could
be formed by grooves 38 (Figs, 15, 16) exiending
at right angles to the rod axis ar Py conical or
pyramidal notches 35 (Figs. 17, 18) or by irans-
verse eylindries] bores 38 (Fig. 18) in which cor-
respondingly adapted lugs or snugs previdad on
the edege of the clamp are engageable.

In Fig. 20 a clamping connection iz siwwn
whichh hag on the edges of the overturnsad mar-
ginal portions, of the clamping piate ¥°, 4’ poini-
ed projections 35 adaphed fo engage and ft in
the depressions in the ends portions of the rods
shown in Pigs. 17 and 18,

In Fig. 21, the edges of the overturnsd mar-
ginal portions of the clamping plates 577, 47 sre
provided with evlindrical projections a Las
engage and fit in ihe cylindrical depy
of rods shown in Fig. 19.

In the embodiment denleted in ¥
clusive, provision is made for mounting a clamp-
ing connector rotatahly upon o Yol memuer. The
sald connector may contain ons or more rods
clamped therein and henece it is possikle to pro-
vide for the rotatable mounting of various assen-
Med structures.

In Figs. 22-24 numeral 48 rafers tn the ghank of
a holt £i which is provided with a head 42 which
may e knurled on its outer sarinhery 88 and may
have a transverse slot 4% in its end surface for en-
gagement by a screw driver. Al the end portion of
the bolt shank oppesite the head, serew threads
48 are provided for sngasgemant swith a nut 37,
The bolé is provided with zxn axial hors (Pig
24y which extends entirely therethrough from
end to end and the diometer of the gzid bore is
sufficient for the insertion of a rod ¢, so that
the bolf and rod are relatively rotateibls. Tpon
the shank of the bolt hetween the head and nut
are arranged two similar plate-gshaped clamp-
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ing members §9, 51 of resilient material, each
of which is provideq with a ceniral cireular open-
ing 52 of sufiicient size to accommodate the boit
shank, These plate-like clamping members are
illustrated as being cireular and have right an-
gularly overturned mnarginal portions 54, which
are asgembled with the Banges, formed thereby,
extending towaids each other. As the clamping
membpers are of the same sige the porticns of the
flanges approach each other in the same planes
respectively, that is, not in overlapping relation.

The circular flanges of the clamping plates are
ahle to engage rogd members extending in any
desired angular directions, and the said rods can
he adjusted in position simply by sliding their
heads laterally around the flanges when the nut
is slightly loosaned.

When a desired assembly of parts has been
placed in clamping relstionship with & clamping
member according to Figs. 22-24, the rod { may
be inserted through the bore of bolt 41 so thal
the whole assembly is rotatably mounted on said
rod. This adds considerably to the structural
attainments which may be secured with the toy
construgtion set according to the invention.

In Figs. 25 ang 26 the link is formed as g closed
steel strip, the straight portion (!’ of which is
clamped between the web 42 of the clamp A and
the rod %%, while the remeaining portion {2’ is
arcuate. The pitch or sag of the iatter is such
a5 to firmly locate g rod thersby. The arcuaie
portion 12’, further, serves for clamping thereto
counling elements for further rods in any de-
sired angular arrangement, Such coupling ele-
ment is shown at 132 and comprises, as described
above and shown in Fig. 5, two shell-like half
bortions of which the edges facing each other
comprise four semi-circular recesses 14’ engage-
able in annular grooves on the rod snds, The
said half portionsg are clamped seciirely to the
arcuate portion 1%’ and to the rod ends., In this
mahnet, rods 18’ lying in the same plane as the
rod 3® may be comnected to the rod 55 at any
angle thereto. The arcuate portion 12’ suitahly
is provided with a longitudinal slot in order to use
same for locating a plate.

A structural toy kit comprising & plurality of
rods and clamps as described, affords a zreat
nuimber and variety of readily disconnhectible con-
nections,

Ielaim:

1. A foy construction set comprising a pla-
rality of rods of uniform diameter throughout
their length, both ends of said rods being pro-
vided with an annular groove dividing cach rod
into a body portion and a head portion at
either end thereof, a clamping device for remov-
ablr interconnecting said rods, said device includ-
ing two substantially rectangular clamping plates,
a serew exiending through both plates for urg-
ing said plates towards each other, said clamping
plates having the marginal portions bent-off at
right angles towards cach other, opposite edses
of said marginal portions being provided with
pairs of registering recesses adapted to engage
said armular groove at the end of a rod, said
clamping plates having cut off corner portions
whereby said head portion of 2 rod may be lat-
erally introduced in hetween said two clamping
plates, while the edges of the marginal portions
sngage said annular groove in the rod.

2. A toy construction set comprising a plhirality
of rods of uniform diameter throughout their
length, both ends of said rods heing provided with
an annular groove dividing each rod into a body
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portion and a head portion at either end thersof,
a clamping device for removably interconnecting
sald rods, said deviee including two clamping
plates, a screw extending through heth plates for
urging said plates towards each other, said clamp-
ing plates having the marginal portions bent-off at
richt angles towards each other, opposite edges of
said maxrginal portions heing provided with pairs
of registering recesses adapted to engage sald an-
nular groove at the end of a rod, said clamping
plates having eut off corner portions whereby said
head nortion of a rod may be laterally introduced
in between said two clamping plates, while the
edgos of the marginal portions engage said an-
nular groove in the rod.

3. A toy construction kit comprising a plurality
of rods to be connected together, said rods having
at least one of their end portions of squal trans-
verse size, said end portions of said rods having
depressions formed therein slightly spaced from
the ends, a clamp for holding seid rods in con-
nected arrangement, said clamp comprising a
pair of similar plate-shaped members of resilient
material having their outer marginal portions

§ right angularly overturned to form perpendicu-

lar flanges, said plate-shaped members having
central openings formed therein, a holt having a
head and a shank provided with serew threads
af itz end portion opposite said head, said plate-
shapad members being arranged on said bolt with
the holi extending through the cpenings therein
and with their fianges extending towards each
other, a nut on said belt for pressing said plate-
shaped memhers towards each other with the
fianges engaging in the depressions in the end
portiong of said rods, said bolt having an axial
through-extending kore of approxitmately the
same size but not smaller than an end portion
of one of said rods so that said clamp and the
elements connected thereby in assembled rela-
tion can be rotatably mounted by inserting a rod
end through said bore.

4. A toy construction set comprising a plurality
of rods having approimately uniform diameter
at their end portions, said end portions each be-
ing provided with an annular groove slightly
spaced from the extreme ends, a clamping device
for removalbly interconnecting said rods, said de-
vice including two plate-shaped members, & serew
extending through koth plate-shapsd members
for urging said members towardg each ether, said
plate-shaped members having thelr marginal por-
tions bent-off towards each other, opposed adges
of some of said marginal portions heing provided
with pairs of registering recesses for engaging
in the grooves in the end portions of said rods,
said clamping plates having cut off corner por-
tions whereby said head portion of a rod may
he laterally introduced in between said two clamp-
ing plates, while the edges of the marginal por-
tiong engaged said annular groove in the rod,
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