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To all whom it may concern :

Be it known that I, Francis A. WaeNEr,
a citizen of the United States, residing at
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Structural
Toys, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing.

This invention relates to structural toys
and-more particularly to that class of toys
comprising a series of structural elements
which may be combined in various ways and
forms to produce structures of different
kinds. These structural elements are com-
monly formed from sheet metal and provided
with openings to receive fastening devices
or bolts for connecting the several parts to-
gether. The object of the present invention
is to provide a structural element which can
be used in combination either with a plural-
ity of like elements or with other elements,
such as are now in use, to produce a greatly
increased variety of structures and which
will be of such a character as to closely re-
semble actual steel structural work. To this
end it is a further object of the invention to
provide structural elements which can be
combined in pairs to produce rectangular
beams and the like; and further, to provide
a structural element provided with a longi-
tudinal series of openings to receive the fas-
tening devices and having a series of other
openings arranged adjacent to each of the
first-mentioned openings and :also adapted
to receive fastening devices and further be-
ing adapted to give the structural element
the appearance of a steel beam having cross
braces extending between the two sides
thereof. It ig also an object of the inven-
tion to so arrange such other openings as to
enable the point of connection between said
element and other elements to be varied.

In the accompanying drawings, Figure 1
is a side elevation of a portion of a bridge
embodying my improved structural element ;
Fig. 2 is an end elevation of such a bridge;
Fig. 3 is a perspective detail view of a por-
tion of a beam embodying my improved
structural element; Fig. 4 is g similar view
of another beam embodying such structural
element; and Fig. 5 is a detail view of one
of: the spacing devices.

In these drawings I have illustrated one
embodiment of my invention and have, for
the purpose of illustration, shown the same

as embodied in a bridge. The end frame
member and the top and bottom frame mem-
bers of this bridge are shown as formed
from rectangular beams 1, while the vertical
members extending from between the top
and bottom members are formed of beams 2
of a lighter construction. Both types of

. beam embody my invention and both are

useful in producing structures, such as that
illustrated in Figs. 1 and 2.
In carrying out my invention I provide

~an elongated strip 8 provided with a lon-

gitudinally arranged series of openings 4
preferably spaced equal distances apart and
adapted to receive fastening devices, such
as bolts. These strips may be of any suit-
able width and length. As here shown they
are slightly wider than the standard strip
used in toys of this kind. Arranged about
each of the openings 4 are other openings
arranged to serve the purpose of providing
means for connecting another structural ele-
ment to the strip at any one of a plurality
of points. This is a very valuable feature
because in putting up these toy buildings
and structures of various kinds 1t not infre-
quently happens that a brace arm or other
part will be of such a length that its fasten-
ing holes cannot be made to register exactly
with the fastening hole of one of the parts to
which it is to be connected. By arranging
the auxiliary fastening holes as shown such
a strip may be fastened in any one of a
variety of positions and its fastening hole
can always be brought into registration with
one or the other of the fastening holes in
my improved strip. These auxiliary open-
ings or holes also serve to give the strip,
when viewed in face elevation, the appear-
ance of a structural steel beam made up of
side members and cross strips, thus giving
the finished toy structure very much the
appearance of an actual steel building or
structure. The arrangement of the auxil-
iary openings may be varied but I have here
shown them as comprising a series of square
openings 5 arranged substantially midway
between the respective openings 4. On either
side of each of the openings 4 is arranged

~an elongated opening 6 having its interme-

diate portion reduced in width. In the

present construction each of these elongated'

openings is'made up of two substantially
triangular openings having their bases con-
pected one to the other and having their
apices arranged above and below the adja-
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cent opening 4. These triangular openings

are each of a size to receive the usual fasten-

ing device or bolt, but the reduced portion,
between the two triangular openings, is of
a width which will not permit the fastening
device to pass from one part of the opening
t0 the other. Further, the triangular shape
of these openings
intermediate openings 5 to give the structure
the appearance of having cross bars. These
structural elements or strips 8 may be used
alone, after the manner of the usual flat
strip forming a part of toys of this kind
and when so used has, because of its auxil-
iary openings, a much wider range of util-
ity. One of its most important uses, how-
ever, is in the construction of heavy beams
each consisting of two of the strips 3 spaced
apart and rigidly connected together. To
form such a beam two of the strips 3 are ar-
ranged face to face, suitable spacing devices
are interposed between the opposed edges of
the strips and fastening devices are then
extended through the two strips 3 to clamp
the spacing devices and the strips firmly in
iheir assembled positions. The spacing de-
vices may be of any suitable character and
may be formed either separate from the
strips 8 or integral therewith. In that type
of beam shown at 2 and in Fig. 3 I have
formed the spacing devices separate from
the strips themselves and have shown the
same as comprising spacing blocks 7 formed
from sheet metal and bent to the form of a
channel having a body portion fitting against
the face of one of

flanges 8 extending between the two strips
and adapted, respectively, to be confined be-
tween the opposed edges of the strip.
body portion of the spacing block is pro-

vided with a series of opemings, as shown'
at 9, which are so spaced that they may be

brought into registration
4 in the strips 3.
such as a bolt
three parts and these paris are clamped
tightly in their assembled positions. I pref-
erably provide each of the strips 8 at each
edge with a longitudinal channel 11 adapted
to receive the edges of the flanges 8 and
forming an interlocking connection which
effectually holds the flanges against lateral
displacement. In order that both edges of
each flange may engage the recesses in the
respective strips I have pressed the body
portion of the spacing block inward between
the two flanges so as to provide ribs or
beads 12 at the adjacent edges of the flanges
8, these ribs being of such a size as to fit
within the channels 11 of the strip 3, thus
of the flanges to extend
into these channels. TFurther, the flanges
are preferably provided with a_series of
openings 13 arranged longitudinally thereof
to receive fastening devices and thus enable

with the openings
A single fastening device,

codperates with the square .

length of the strip.

the strips 3 and having-

The'

10, js then passed through the
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other parts of the structure to be secured
to the lateral edges of the beam or frame
member so constructed. The use made of
this beam in the structure shown in Fig. 1
of the drawings is only one of a great many
uses to which it may be put. :

In Fig. 4 T have 1llustrated the element as
having the spacing devices formed integral
therewith. In this construction the strips,
which are shown at 14, are similar to the
strips 8 and are provided with similar open-
ings 4, 5 and 6. To form the spacing de-
vices each strip is
with a flange 15 extending at substantially
right argies to the body of the strip and
these flanges preferably extend for the full
Tach of the strips is
provided at that edge opposite its flange
with a channel 16 to receive the edge of the
flange of ‘the other strip. The forming of
these channels also forms a bead on the
outer surface of the strip and to give the
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provided at one edge
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strip a uniform appearance and shape a -

similar bead is formed at 17 adjacent to the
edge of the flange 15. The flanges 15 are
provided with a longitudinal series of open-
ings 18 to receive fastening devices whereby
the rectangular beam so formed may be con-
nected with other parts of the structure.

Referring again to the structure shown in
Figs. 1 and 2 it will be noted that the top
and bottom beams, as well as the inclined
end beam, are all formed irom the type of
beam shown in Fig. 4, while the vertical
members 2 are formed from that type of
beam shown in Fig. 8. These beams are con-
nected at their points of contact by means
of connecting plates 19 and 20 which may be
of any suitable character. In the present
instance the plates 19 are shown as angle
plates of ordinary construction.

The two end members of the bridge struc-
ture are connected at their upper ends by
angle brackets 21, which are also shown as
right angle brackets secured to the adjacent
members of the bridge structure and are
similar to those shown and described in my
copending application, filed Apr. 30, 1915,
Ser. No. 24,863. These brackets are secured
at one edge to the respective beams and have
their other edges extending transversely to
said beam and overlapping in the center so
that they may be connected one to the other
and form the connection between the two
sides of the bridge, as well as bracing the
same at this point and giving the structure a
close resemblance to an actual bridge.

Tt will be apparent that the structural ele-
ments or strips either when used individu-
ally or in combination with other similar
elements or in combination with structural
elements of other kinds have a very wide
range of usefulness and enable a wide range
of structures to be built; and further that
the formation of the strips is such as to
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greatly facilitate the building of these con-
structions by enabling other parts of the
structure to be connected thereto at any one
of a plurality of points and that the means
for so connecting said other parts to the
strip or strips is such as to give to the strip
an 1ncreased resemblance to an actual steel
beam. ’

While I have shown and described one
embodiment of my invention it will be
understood that this has been chosen for the
purposes of illustration only, and that I do
not desire to be limited to the details of con-
struction shown and described, for obvious
modifications will occur to a person skilled
in the art. : _

8

Having thus fully déscribed my invention,
what I claim as new and desire to secure by
Letters Patent, is:—

In a toy structure, a beam composed of a
pair of oppositely disposed strips, each strip
having channels at its edges formed by
bending the material, parts interposed be-
tween said strips comprised of a spacing de-
vice having beads which fit in the channels
of one strip and free edges which fit in the
channels of the other strip, and bolts pass-
ing through the strips and acting to clamp
the strips against the interposing parts.

In testimony whereof I aflix my signature.

FRANCIS-A. WAGNER.
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