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15 Claims. 

This invention relates to the manufacture of 
tOy structural material. One of the objects of 
this invention is to produce toy structural mate 
rial in a simple and eXpeditious manner from 
plentiful and ineXpensive stock, Such, for exam 
ple, ascorrugated cardboard, so that a child may 
make his oWn structurali material and then as 
semble itashe may desire. 
Another object is to produce jigs and fiXtures 

by Which the toy structural shapes may be made 
up as desired from relatively cheap, or even Waste 
sheet Stock. Excellent material for the purpose 
is corrugated cardboard stock Which may, if de 
sired, be derived from cartons in which goods 
have been shipped and which are ordinarily 
thrown a Way or destroyed. 
For a more complete understanding of this in 

Vention, reference may be had to the accompany 
ing drawings in which-- 

Figure 1 is a top plan view of apparatus for fa 
cilitating the rapid fabrication of the structural 
material. 

Figures 2 and 3 are detail sections on lines 2-2 
and 3-3, respectively, of Figure 1. 

Figures 4 and 5 are detail sections on lines 4-4 
and 5-5, respectively, ofFigure 3. 

Figure 4a is a view similar to Figure 4, but 
shoWing a modified construction. 

Figures 6 to 12, inclusive, are detail perspective 
VieWS of Various parts of the apparatus. 

Figure 13 is a perspective view of one of the 
strips from Which the structural material is built 
lo. 

Figure 14 is a fragmentary perspective view 
shoWing the manner in Which the stock is manip 
ulated to form the strip of Figure 3. 

Figure 15 is a perspective view showing the 
manner of applying adnesive to the edges of two 
of the Strips Such as shown in Figure 13, in the 
building up of a toy structural member of I or T 
section. 

Figure 16 is a detail section similar to a part of 
Figure 4, but showing four elements, such as are 
shoWn in Figure 13, assembled in I beam forma 
tion. 

Figure 17 is a fragmentary perspective view 
showing the manner in which the beam may be 
cut to length While under pressure. 

Figure 18 is a perspective view of the I beam 
after it has been removed from the pressingfix 
ture. 

Figure 19 is a perspective view of the beam of 
Figure 18, showing the application to its ends of a 
fabric reinforcement. m 

Figure 20 is a detail section on line 20-20 of 

(Cl. 93-1) 
Figure 1, but to a larger scale and showing the 
application of the fabricreinforcing. 

Figures 21 to 23, inclusive, are perspective 
VieWS of Securing elements. 

Figure 24 is a perspective View of the member 
shoWin in Figure 12, but arranged to support any 
of the securing, elements of Figures 21 to 23, in 
clusive, for insertion into the beams. 

Figure 25 is a detail horizontal section showing 
the member of Figure 24 supporting the element 
of Figure 22 in position for insertion into a beam. 

Figure 26 is a perspective view of a structure 
built Up from a plurality of I beam members and 
reinforcing and bracing strips. 

Figure 27 is a fragmentary perspective showing 
the mating end portions of a plurality of I beams 
With their securing means. 

Figures 28 and 29 are fragmentary perspective 
Views illustrating other types of joints between 
StructUral members. 

Figure 30 is a cross section illustrating a T 
beam construction. 
Figure 31 is a cross section of an I beam of a 

modified construction. 
Figure 32 is a detail section showing the at 

tachment of a reinforcing strip to an. I beam. 
Figure 33 is a perspective view of a modified 

construction of Stockgripper and pusher. 
Figure 34 is a detail section crosswise of the 

pusher of Figure 33 on lines 34-34 of Figure 35, 
and showing it in position on the fixture with 
stock in position to be gripped and cut. 

Figures 35 and 36 are views partly in side ele 
Vation and partly in longitudinal section of the 
pusher of Figure 33 in stock-released and stock 
gripping positions, respectively. 

I Figures 37 to 41, inclusive, are perspective 
VieWS shoWing various forms of junction pieces 
to facilitate securement of the structural ele 
ments in various relations. 

Figures 42 to 45, inclusive, are detail perspec 
tive views showing various ways of securing the 
strips together to form the structural members. 

In Figures 1 to 12, inclusive, there is illustrated 
a fixture forfacilitating the cutting and building 
up from Sheet material strips of toy elements 
Simulating in appearance structural metallic 
shapes. While these strips may be secured, if 
desired, in many ways, a particularly advanta 
geous method of Securement is by the use of an. 
adhesive. Where the stock used is fibrous ma 
terial, and more particularly Where it COmpriSeS 
corrugated cardboard, an adhesive in the nature 
of Sodium silicate is preferred, although ordinary 
glue may be used, if desired. 
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Referring first to Figures. 1 to 6, the appa 

ratus or fiXture, as shoWn, comprises a base i, 
the top of Which may constitute a Work table, 
having a guide groove 2 in its upper face ad 
jacent to One Side, this being for a purpose Which 
Will later appear. Spaced from the inner edge 
of this grcove, as 3, by an amount equal to the 
desired Width of the strip elements Which are 
to be built up into the desired shapes, is an up 
Standing Side Wall nember 5, Which is Secured 
to the base member . This side Wall member 
has a base eXtension portion 6 having an in 
clined or wedge upper face 7, and above this 
it is provided With a longitudinally extending 
Side receSS 8 of a Width Sufficient to receive One 
of the strips to be used in making the structural 
material, such a strip being shoWn in position 
therein at È in Figures 16 and 17. Cooperating 
with this side member 6 is an opposite side mem 
ber 5 shoWn dettached in Figure 7. This side 
member 5 is provided With a fiat loWer face 
Which may ride on the upper face 6 of the base 
member i toward and from the Side Wall nem 
ber 5. Its side face Which faces the side mem 
ber 5 is provided With a longitudinal oppositely 
disposed recess 20 similar to the recess 8 of the 
member 5, So that it may receive a strip i simi 
lar to that received in the receSS 8. 
Above the recess 2 (, the member 5 is pro 

vided With a groove 2 Within Which may slid 
ably extend a rib 22 on a top member 23 shown 
detached in Figure 8. This top member 23 also 
has a correspondingly shaped rib 2 on its oppo 
Site Side face Which may be engaged in a corre 
sponding groove 25 in the side Wall member 5. 
The Side members thus support the top member 
throughout a range of relative movement be 
tween the side members. Adapted to rest on 
the Wedge face of the member 5 is a Wedge 
strip 30 having an inclined loWer face 3 and a 
flatupper face 32. On this upper face 32 may 
rest a bottom member 35, shown detached in 
Figure 9. 
When the parts are assembled, as illustrated 

in Figures 4 and 16, the upper face of the bottom 
member 35 extends above the lower edges of the 
side recesses 8 and 20 of the side members 5 and 
5 and the loWer face of the top member 23 

extends beloW the upper edges of these recesses 
so that the side and top and bottom members 
together define a longitudinal opening of gen 
erally I cross section. 
As the side members 5 and 5 are brought 

toWard each other from the position ShoWn in 
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Figure 4 to that shown in Figure 16, the cooper 
ating Wedge faces on the side member 5, and the 
Wedge member 30 raise the bottom member 35 
So that the CrOSS Sectional area of the Opening 
betWeen these members is decreased While main 
taining substantially the same cross sectional 
shape. It Will be noted that this decrease in 
area is transverse to the faces of the flanges and 
Web of the I cross Section and is Widthwise of 
the Web, While the Widths of the flanges de 
fined by the Widths of the recesses 8 remain un 
changed. This results in the application of pres 
sure in a most advantageous manner, as Will 
later be apparent. 

In Order to Cut the Strips Which are to be 
fabricated into the toy structural member, a 
cutting knife shown at 40, upstanding from the 
top face of the member , may be employed. 
This knife may Well be a Safety raZor biade and 
it may be clamped, preferably in an inclined 
position so that it may have a shearing cut, be 

2,219,284 
tween metal face plates 4 and 42, the plate 

i being screwed to the edge of a block 43 se 
cured in any suitable manner as by the rabbeted 
connection at 45 With the Outer face of the Wall 
member 5. The other plate 42 may be secured to 
the base i so as to form a portion of the inner 
face of the guideWay 2. Thus, aS the materia to 
be Stripped is brought up against the Outer face 
of the Side member 5, using this as an edge gage, 
and is preSSed against the knife edge, the mate 
rial Will be cut into strips of uniform widths. 
The forward edges of the plates 4 and 42 may 
be curved as shown to facilitate the entry of the 
Sheet materialtherebetWeen, and, particularly 
When corrugated cardboard is to be cut, they may 
be spaced sufficiently close as to cause indenta 
tions in the faces of the material, particularly 
in that face at the leading side of the knife edge, 
in advance of the cutting knife, this being found 
in practice to facilitate the cutting. 

In Order to facilitate the feeding of the Strip 
material, a stock gripper may be provided for 
engaging this material, this gripper being ar 
l'anged to travel in the guide slot 2. One stock 
gripper Which may be employed is shown de 
tached in Figure 12, and comprises a block 50 
of a thickness for sliding engagement in the 
guideWay 2 and provided With a tapered slot 5 
in its forWard face into Which the rear edge of 
the stock, shoWn at A in Figure 14, may be en 
gaged, So that the stock, resting on the top face 
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of the base o Work table , haVing been brought . 
up 3gainst the side Wall of the gage may be 
presSed against the slitting. knife and cut, into 
Strips, Such as shoWn at B in Figure 13. 
While various sheet materialsmay be used, one 

Which is Very cheap and easily procurable and 
which is admirable for the purpose is corrugated 
cardboard, such board having a pair of fiat face 
plies between Which is adhesively Secured a cor 
rugated ply. Preferably, also, the strips are so 
cut that the corrugations eXtend more or less 
crossWise of the length of the strip. This cor 
rugated board is commOnly employed as materia 
for cartons forshipping goods and is ordinarily 
throWn out as Waste material after the goods 
have been removed. 
A plurality of Such Strips having been prepared, 

the building elements may be made up there 
from. Preferably one of sucin strips is coated 
with the desired adhesive, as, for example, by 
rolling it over an adhesive-applying roller 60 
mOuinted to dip beneath the evel of adhesion in 
an adhesive-containing receptacle 6.. This re 
ceptacle 6 may be secured to any conveniant 
portion of the base i. One face only of a strip 
being thus coated With adhesive, another strip 
is brought into face to face relation therewith 
With its edges co-terminous and then either One 
orboth edge faces may be again pased over the 
adhesive-applying roll 63, as shown in Figure 15. 
The composite strip thus formed is then laid 

on the bottom member 35, side strips having 
been preViously inserted in the recesses 8 and 20 
of the side members, and the side and top and 
bottom members are then brought in together to 
firmly press the strips into engagement in the 
manner shoWn in Figure 16. A convenient 
method of thus bringing them together is illus 
trated in Figures 4 and 16, the outer faces of 
the side members being tapered So that they may 
be engaged by a plurality of matingly internally 
tapered yoke clamps 65. The built up structural 
beam is then maintained under pressure until 
the adhesive has set. Where the adhesive has 
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been applied to both side edges of the centra 
composite strip, shown in Figure 15, the resut 
ing structural member Will be of generally. I 
cross Section, but should adhesive be omitted on 
one of these side edges so that one of the strips 
rettainedin One of the recesses 8 or 2O is not ad 
hesively Secured, a T beam section Will result, 
as illustrated in Figure 30. M 

La Figure 4a is Shown a construction Wherein 
the Wedge block 30 is supported on the inclined 
top face a of an extension carried by the mov 
able side member 15a rather than by the fixed 
Side member 5 as shoWn in Figure 4. This not 
Only provides a broader supporting base for the 
slidable side member, but When this memberis 
moved a way from the fixed side member, it re 
moves the support for the bottom member 35, 
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thus facilitating removal of the structural beam 
from the fiXture. This figure also shows a key 
strip 26 for definitely locating the fixed side 
member 5a relative to the base member , it 
being important to fix the member 5a in parallel 
relation to the groove 2 since the side of the 
member 5a constitutes the edge gage for the 
material When it is cut into strips. The exten 
Sion for the movable member 5 is also Shown 
as a Separate piece similarlykeyed in position. 

Provision may be made forcutting the built up 
Unit or elementi into lengths as desired, and if de 
sired, to bevel the ends, and it is preferable to do 
this while the component parts are held in the 
fixture under presSure, although after the ad 
hesive has been thoroughly dried this may be 
done afterwards. In order that this cutting may 
be effected While the part:S are under pressure, 
the side members 5 and 2 may be provided With 
slots Such as or fi, and the top and bottom 
members may be provided with mating slots. 
The upper ends of these slots extend above the 
lower edge of the top member 23 and below the 
top face of the bottom member 35 to a sufficient 
extenti above the Strips in the fiXtures to permit 
a SaW, Such as 3, to be inserted above the Strip 
elements, Which may then be SaWed through as 
shown at Figure l'. The slots 0 may be spaced 
variousy to permit the elements to be cut off in 
any desired of a plurality of definite lengths. 
The slot i may be arranged at an angle, as 
shown best in Figure i, So that an end Of each 
of the elements may be cut-off at the desired 
bevel, These Wall members With their slots 
therethrough thus constitute a miter box to fa 
ciliate accurate end cutting of the elements as 
deSired. 
When the adesive Eas Sufficiently hardened 

or set, the clamps 65 may be removed and the 
free side top and bottom members may be Sepa 
rated So asto permit the removal of the beam 
therefrom, Which, When an I beam is made, ap 

ì pears as illustrated in Figure 18, comprising a 
centra Web 83 of at least two thicknesses, and 
ed flanges 3: Secured centrally thereto. 

In order to reinforce the end portions of these 
element:S, So that they may be more rugged in 
service, reinforcing tape or cloth may be applied 
thereto, as illustrated in Figure 19. A roll of 
tape of the desired Width may be cut off into de 
Sired lengths, adhesive applied thereto, as by 
passing it over the adhesive roll 60, and the 
length may thenbe brought a Cross the end of the 
beam as shown at the right hand of Figure 19. 
The ends of the Strip are foided Over and Secured 
to the Side faces of the flange members 8, and 
slits Such as 85 may be made in Wardly of the 
fdange members 8.to provide flaps 86 Which may 

3 
be turned inwardly and Secured to the side faces 
of the Web portion 80. 
To facilitate this engagement of the reinforc 

ing cloth or tape, a fiXture shown at: 90 and 
Which may be Secured to a Suitable portion of the 
base , may be employed. This fiXture, as shown, 
Comprises a pair of Spaced Spring fingers 9 i be 
tWeen Which the fiange members 8 may be in 
Serted and a pair of Spring fingers 92 positioned 
between the fingers 94 for engagement With op 
posite Sides and the end of the Web 80. Also, 
for a purpose Which Will later appear, means may 
be prOVided for cutting a slitthrough the rein 
forcing tape or cloth and into the Web portion 83 
of the bean and preferably at One side of the 
center.in order to leave the cement bond between 
the strips constituting this Web intact. M 

AS. ShOWIn in Figure 20, this slitting means com 
prises a blade 93 haVingits cutting edge 94 Some 
What back of the upper edges of the Spring por 
tions 92 sothat it Will be out of the Way of the 
fingeS of the operator. The loWer end of this 
blade 93 may be Secured, as by riveting, to the 
sides of the Spring fingers 92 as shown at: 95, and 
preferably, also, the Spring fingers 32 are shorter 
than the fingerS9, So that as the beam With the 
tape applied to its end face is presented and 
thrust between the Spring arms, the ends of the 
tape are first engaged With the outer faces of 
the flange members 8 and then the flaps 86 are 
brouglati doWIn against the side faces of the Web 
Seachi With a Wiping pressure. Further notion 
oi the beam between the Spring fingers then acts 
to force the knife edge 94 through the cloth rein 
forcing and into the body portion of the struc 
tural member. 
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This slitting of the end of the beam is for the 
purpose of Securing therein an element Which 
Will facilitate the Securement of a, plurality of 
these structural elements in any desired rela 
tion. These securing elements may be of vari 
Ous forms, as shoWn, for eXample, in Figures 21, 
22, 23, 28, 29 and 37, but preferably, each, as 
shown, is formed as a strip, such as metal, nor 
roWer than the end of the beam, and haVing a 
shank portion 950 Which may be thrust into the 
end of the beam through the slot up to a shoul 
der 96 thereon. This shoulder 96 provides a stop 
to limit the extent of the insertion of the ele 
ment into the beam, and it also serves to bring 
the Outer portion of the fastening element into 
axial alinement With the beam. 
As shown in Figures 21 and 22 these fastening 

elements in general may comprise tWo types. 
One of these, as Shown in Figure 21, is provided 
With a fiat extremity having a plurality of holes 
97therethrough, While the other is provided With 
a right angled end flange 98, provided With an 
aperture 99 Which is preferably threaded. In 
stead of haVing a threaded opening, this flange 
may be provided With means for holding a nut 
asi 00, as shoWn in Figure 23, the end fiange 

i being cut to form integral tabs Ol which may 
be bent over the edges of the nut to hold. it in 
position. It is preferred to employ a threaded 
portion for certain of these fastening elements 
in order-to avoid the necessity of using separate 
nuts where the elements are secured together 
by screws, since it is difficult to maintain such 
nts tight and the fiXing of the partSunder Such 
conditions is leSS Secure than Where One of the 
fastening elements itself is threaded for the re 
ception of the Securing ScreW. M 
In Figure 27 is illustrated the manner in which 
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may be secured together, one of these, C, having 
the fastening element of Figure 22, and the 
others, C' and Cº, haVing the fastening element 
of Figure 21. Where the beans or Structura.I 
elements come together in the relationship shown 
in Figure 27, the screw 05 is passed through the 
more remote opening 97, the beam C', and the 
inner opening 97 of the beam Cº, and threaded 
into the Opening 99 of the beam C. The provi 
sion of the tWo holes 97 is necessary because the 
Structural beams are WiderlengthWise of the Web 
80 than laterally of the flanges 8l for the reason 
that the flanges 8 are attached to the Outer 
edges of the Web 89, and all of these members 
are of the Same Width. 

In Figures 28 and 29 are shown arrangements 
for fastening beams together where the end of 
One is attached at an angle to the other. As 
shown in Figure 29 the fiange strip 8l of one is 
cut aWay so that the Web portion 80 may extend 
betWeen the fiange members 8l of the other 
beam and the cut away flange ends engage the 
flange sides of the matting beam. A narrower 
strip element i 10, projecting from the adiacent 
end of the extended Web portion 80, passes 
through a slot i f l in the Web of the other beam 
Where it may be secured as bypassing a suitable 
fastening element Such as a paper fastener, 
match Stick, or the like, through a hole nearits 
end. In Figure 28 the slot I A : is arranged lon 
gitudinally, While in Figure 29 it is arranged Iat 
erally of the beam Web, and in Figure 28 the Webs 
8 are cut off diagonally at their ends so that 
the beans are Secured to each at other than a 
right angle. In Figure 28, also, the beams are 
shOWIn as Secured in position by a match stick or 
the like, as at i 12, Which passes through the 
Strip element f : 0. 
There are Various commercial Weights or thick 

nesses of corrugated board commercially em 
ployed, and in Some cases With the thinner ma 
terials, it is desirable to build Up the beam With 
more than tWo layers for the Web portion and 
more than one layer for each fiange portion. In 

i Figure 31 is illustrated a construction in Which 
three Strips are employed for the Web, portion 
and tWo Strips for each of the flange portions. 
Considerable latitude of the thickness of thema 
terial is permissible, since the fixture in Which 
the strips are assembled may compress and thin 
the stock to a considerable degree, particularly 
Where corrugated board is employed, So that 
Where normally three thicknesses in the Web and 
tWO in the fiange Would Seen SomeWhat too great, 
the parts are compressed together in the fiXture 
to bring them doWn to uniform. dimensions With 
material Which initially Was of a different thick 
CSS. 
One of the particular advantages of the use of 

fibrous material such as corrugated cardboard is 
the capability of this material to take fastening 
elements, Such as screws, directly. For example, 
as is shown in Figure 26 and in detail in Figure 
32, reinforcing strips may be Secured to the struc 
ture Wherever desired, being secured directly by 
screws Which are engaged directly With the mate 
rial of the structural beams. For example, in 
Figure 26 Such reinforcing Strips, each in the 
form of single thickness of strip material are 
shown at 5, screws such as il 6 being driven 
directly through the reinforcing strip and into 
the structural beam, as shown in Figure 32. Re 
inforcing members of T cross section, as shoWin 
in Figure 30 at I f7, are particularly suitable for 

3 this purpose. 

4 2,219,284 
In orderto facilitate insertion of the fastening 

strip elements into the ends of the beam, means 
maybe provided for engaging these fastening ele 
ments and centering them with relation to the 
beam ends. As shown in Figures 24 and 25, the 
pusher block 50 may be employed in this con 
nection, being provided on one edge with a clip 
È 2 so formed as to receive therein any of the 
Securing elements. Such as shown in Figures 21 
to 23, With a portion 2 engaging the outer face 
of the shoulder 96.. The guideway 2 may be of 
the Same Width as the Strip elements so that the 
beam may be placed therein, as shoWn in Figure 
25, and the desired attaching Strip engaged in the 
strip 20 may then be pushed toward the end of 
the beam by mOVement of the block 50. In Order 
that the edgeWise height of this strip may be 
adjusted to the proper point, the necessary num 
ber of stripS may be led flatWise in the guide 
groove to raise the pusher 50 to the properheight. 

In Figures 33 to 36 iSiliustrated a preferred 
form of Stock-gripping device to facilitate the 
cutting of the stock into the desired strips. 
Particularly When corrugated cardboard is em 
ployed, there is some tendency to buckle the Stock 
Where it isnot supported length Wise of the cutting 
for a substantial length, particularly if Some 
degree of care is not employed. In order to avoid 
any opportunity for this buckling, the Stockgrip 
per and pusher ShoWrn in these figures is provided 
With upper and loWer stock-clamping strips 130 
and i 3 . The upper of these strips may be pro 
Vided With upwardly projecting portions 32 to 
facilitate g'aSping by the operator. The loWer 
face of this upper strip is recessed, as at 33, 
throughout a length somewhat greater than that 
of the length of the strip 3, and the tWo strips 
are Secured together as by a plurality of links 
34, each pivoted at one end to the strip 30 and 

at the other end to the strip 3, the ends of 
these link:S being extended into recesses as i 35 
in each Cf these strips. When the Strips are in 
the relative tengthWise positions shown in Fig 
ure 35, With the forward end of the Strip 3 i 
engaging against the forWard edge of the re 
cessed portion 33, the links hold the strips some 
What separated to permit the insertion of the 
stock A. therebetween, but by pushing forwardly 
on the strip i 33, this strip is brought downward 
y into contact With the stock, by the action of 
the linkS 34, into the position shown in Fig 
ure 36, Where the stock is gripped between 
the strips, this gripping being further increased 
by the provision of Suitable stock-engaging points 
36 carried by the strip i 30. By exerting con 
tinued forWard pressure on the projections i 32, 
the stockgripper rides forwardly in the guide 
Way 2, and the Stock is brought against the 
knife edge and the siitting of the Stock into the 
Strips is effected. 
On retraction of the stock gripper, the loWer 

strip 3 is brought up against a stop 137 ex 
tending up from the base of the guideway 2, 
So that continued retracting pressure exerted 
on the Upper strip 139 causes this upper strip 
to be moved backWardly and upWardly into the 
position shoWn in Figure 35, thus releasing the 
stock so that it may be moved laterally into en 
gagement With the gaging portion of the Wall 
member for another cutting stroke. 
In Figures 37 and 38 are shown other types 

of Securing Strips for the ends of the Structural 
eams, in Figure 37 the strip being shown as 

having an end flange 140 and a shank portion 
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2,219,284 
flanged structural beam, Said membershaving co-. foration. In Figure 38 a strip 42, likewise per 

forated at 3, is provided With a flattened looped 
end . This looped end permits the insertion 
therein of the end portion 49 of the element 
shown in Figure 37. The shank portion of the 
nnenber ShoW in Eigure 38 may be Secured to 
an element Sucin as shown in Figure 37 by a 
Screw passing through the perforations i 43 and 
4, respectively, and this provides not only the 
end flange fO' Securement to another Similar 
attaching element, but also the loop into Which 
the end of Such another attaching element may 
be engaged. 

Figure 39 shows various arrangementS of the 
matting end portions of the beams Which may be 
Secured togetherby Such an arrangement. 

Figure 40 shows a gusset plate Which may be 
employed to adVantage Where certain of the beams 
are to be Secured at other than in alinement Or 
at right angles. This gusset, as shown, com 
prises a flat plate 50 provided With holes 5 
and 52. The holes 52 are preferably threaded. 
The hole 5 permits the passage therethrough 
of the Securing SCrew O5, Which may be used to 
secure together the ends of two beams in aline 
ment, as shown in Figure 4, While the lateral 
ly extended portion of the gusset plate Which 
presents the threaded openingS 52, facilitates 
securement thereto of a fastening element on a 
third beam C3 at an angle to the perpendicu 
lar to the OtherS. 
While adhesive securement of the strip mem 

bers together to form the structural elements is 
preferred, other means may be employed, as 
shown, for example, in Figures 42 to 45. In Fig 
ure 42 a metallic Strip 6Obent to Surround the 
assembled fibrous strips is employed, this me 
tallic strip being engaged about the outer faces 
of the other strips and holding them in proper 
assembled relation. In Figure 43 the flange ele 
ments 8 are shown as perforated for the re 
ception of a securing metallic band i62 which 
paSSeS down On each side of the central web 80, 
its ends being bent into overlapping relation. In 
Figure 44 a single strip 65 having split ends 
66 is employed, this strip passing through both. 

the flange members 8 and the web member 80, 
and its ends being bent downwardly against the 
outer faces of the fiange members 8. In Figure 
45 a Wooden dowel pin, such as i 67, is shown 
as passed through both the web member 80 and 
the fiange members 8, and secured in position 
as by glue. 
While the structures produced in accordance 

With this invention are particularly intended as 
toys, the parts are So sturdy and light that they 
might be found useful, also, in the manufacture 
of crates as forshipping or other purposes. 
The structural product hereinbefore described 

is not claimed herein, but forms the subject mat 
ter of a divisional application Serial No. 40,806, 
filed May 5, 1937, for Toy structural material, 
now Patent No. 2,56,155 dated April 25, 1939. 
FrOn the fOregoing deSCription of certain em 

bodiments of this invention, it Should be evident 
to those skilled in the art that Various other 
changes and modifications may be made, thOSe 
shCWn being merely illustrative, Without depart 
ing from the Spirit or scope of this invention as 
defined by the appended claim.S. 

I clain: M 

1. A fixture comprising a plurality of elOn 
gated members cooperating When assembled to 
define betWeen them an elongated Opening of a 
cross sectional contour simulating that of a 

5 
operating Wedge connections formed to contract 
Said Opening transverse to the Side faces of the 
flanges When a pair of said members are closed 
tOWard each other, 
a 2. A fixture comprising, a plurality of elongated 
members cooperating When assenabled to define 
between them an elongated opening of a CrOSS 
sectional contour simulating that of a metallic 
Structural beam, Said members having cooperat 
ing Wedge connections formed to contract Said 
opening in a, plurality of directions When apair 
of Said members are closed toWard each other, 
and means for clamping said pair of members 
together to compreSS Stock in Said Opening into 
Such Cross Sectional contour, certain of Said mem 
bers having slots therethrough which a cutting 
element may be inserted and actuated, While Said 
stock is under pressure, to cut said stock. 

3. A fixture comprising a side member, a bot 
tom member, an opposite side member, and a top 
member, the confronting faces of said members 
When in closely assembled relation defining an 
opening therebetWeen simulating in cross Section 
that of a, fianged structura shape, certain of Said 
members having mutually. engaging inclinedi faces 
causing relative motion of Said side members to 
ward and from each other to correspondingly 
nove said top and bottom parts relatively and to 
contract said opening transverse to the faces of 

, Said flangeS. 
4. A fixture comprising a plurality of elongated 

members cooperating when assembled to define 
between them an elongated opening Of a CrOSS 
sectional contour simulating that of a, structural 
beam having a web and flanges, said members 
haVing cooperating connections formed to con 
tract said opening transverse to the side faces of 
said fianges and Web When a pair of Said mem 
bersare moved toWard each other. 

5. A fixture comprising a plurality of elongated 
members cooperating When assembled to define 
between them an elongated opening of a crOSS 
sectional contour simulating that of a structural 
beam having a Web and flanges, said members 
having cooperating connections formed to con 
tract Said opening transverse to the Side faces of 
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Said flanges and Web When a pair of Said mem 
bers are moved toward each other, While the 
widths of said flanges remain unchanged. 

6. A fixture comprising a plurality of elongated 
members cooperating When assembled to define 
between them an elongated opening of I cross 
section, said members having cooperating con 
nections formed to contract said opening in di 
rections transverse to theside faces of the flanges. 
and Webs of the I CrOSS Section While the Widths 
of Said flanges remain unchanged, When a pair of 
said members aremoved otward each other. 

7. A fixture comprising a plurality of elongated 
members cooperating When assembled to define 
between them anelongated opening of I cross 
section, said members having cooperating con 
nections formed to contract said opening in direc 
tions transverse to the side faces of the flangeS. 
and Webs of the I Cross Section and tranSVerSe to 
the Width of Said Web While the Widths of Said 
flanges remain unchanged, When a pair of Said 
membersare moved toward each other. 

8. A fixture comprising a side member, a bot 
tom member, an oppositeside member, and a top 
member, the confronting faces of Said members 
When in closely assembled relation defining an. 
opening therebetween simulating in cross Section 
that of a metallic structural shape, certain of said 
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6 
members having mutually engaging inclined faces 
causing relative motion of said side members to 
Ward, and from each other to correspondingly 
nove said top and bottom part:S relatively, Said 
side members having oppositely disposed slots 
therethrough through Which a cutting tool may 
be passed to Cut material Within said opening. 

9. A fiXture comprising a base, a pair of side 
members reatively novable to Ward and fron 
each other on Said base, Said side members hav 
ing oppositely disposed confronting longitudinal 
receSSeS Shaped to support a, pair of oppositely 
disposed strips of Sheet material, and top and 
bottom members presenting portions extending 
beloW and above the top and bottom margins of 
said recesses, respoctivey, to define With said re 
cesses a Space of I CROSS Section, Said botton 
member having Wedge connections With one of 
said side members su?h that, as Said side, mem 
bers are brought to Ward each other Said bottOn 
member is raised. 

10. A fiXture comp1isig a base, a pair Of Side 
members relativey Iovable toWard and fron 
each other on Said base, Said side ineri bers haV 
ing oppositely disposed confronting longitudinal 
recesses shaped to support a pair of oppositely 
disposed Strips. Cf sheet materia, and top and 
bottom members presenting portions eXtending 
belloW and above the top and bottoin argins of 
said receSSeS, respectively, to define With said re 
cesses a Space of I cross Section, Said bottom 
member haVing Wedge connections With One of 
Said Side members Sulch that aS Said Side nem 
berS are brought to Ward each Othe Said bottOn 
member is raised, said top member and side mem 
bers having cooperating parts for supporting said 
top member from Said side members throughout 
a range of Irelative motion of Said side members. 

11. A fiXture comprising a plurality of elongated 
members including a, pair of opposed 1 members 
having confronting receSSes, and a pair of mem 
bers between Said opposed members projecting 
toWard each other inwardly Of the Side edges Of 
Said recessesto define With Said receSSes an Open 
ing extending iongitudinally of Said members and 
of Substantially I cross Section, and means for 
closing the members of each pair toWard each 
other to decrease the cross sectional area of Said 
Opening. 

12. A fixture comprising a plurality ofelongated 
members including a pair of opposed side mem 
bers and top and bottom members between said 
Side members forning an Opening therebetWeen 
extending lengthwise of said nembers, said side 
and top members having parts interengaging to 
support said top member from said side mem 
bers through a range of motion of Said side mem 
bers from and toward each other, one of said side 
members having a laterally eXtending Wedge face, 
a Wedge block supported on Said Wedge face and 
Supporting said bottomi member, and neans for 
forcing said side members toward each other as 
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far as permitted by said top and bottom mem 
bers to decrease cross sectional dimensions of said 
opening both horizontally and vertically. 

13. A fiXture comprising a plurality of elongated 
members including a pair of opposed memberS 
having confronting recesses and a pair of mem 
bers between said opposed members projecting to 
Ward each other invardly of the Side edges of Said 
receSSeS to define With Said receSSeS an Opening 
extending longitudinally of Said members of sub 
stantially I cross section, means for moving said 
opposed members toward each other, and Wedge 
connections betWeen One of Said Opposed men 
bers and One of said betWeen members causing 
motion of Said betWeen members toWard each 
other as Said Opposed membersare mOVed to Ward 
each other to thereby contract the opening be 
tWeen Said memberS in tWO directions. 

14. A fixture comprisinga, plurality of elongated 
members including a pair of opposed side mem 
bers haVing confronting recesSes and top and bot 
tom members between said side members project 
ing to Ward each Other beyond the Side edges Of 
Said receSSeS to define With Said receSSeSan 
opening extending lengthWise of Said members of 
substantially I cross Section, Said side and top 
members having partS interengaging to Support 
said top member from said side members through 
a range Of motion Of Said Side members from and 
tOWard each Other, One of Said Side members haV 
ing a laterally extending Wedge face, a Wedge 
block supported on Said Wedge face and support 
ing Said bottOn member, and neans for forcing 
Said Side neraberS toWard each other aS far as 
permitted by Said top and bottom memberto de 
Crea. Se the CrOSS. Sectional dimensions of Said 
opening both horizontally and vertically. 

15. A fixture comprising a plurality of elongated 
members incliding a pair of opposed Side mem 
bers haVing confrontingreceSSes and top and bot 
tom members between said side members project 
ing toward each other beyond the side edges of 
Said receSSesto define With Said receSSes an Open 
ing extending length Wise of Said members of Sub 
stantially I croSS section, Said side and top mem 
bers haVing parts interengaging to support said 
top member from Said Side members through 
a range of motion of Said Side members from and 
toward each other, one of said side members hav 
ing a laterally extending Wedge face, a Wedge 
block Supported on Said Wedge face and Support 
ing said bottom member, the outer faces of said 
side members being inclined downwardly a Way 
from each other, and an internally tapered yoke 
clamp engageable With said outer faces of said op 
posed members for forcing said opposed members 
toward each other as said yoke is pressed down 
Wardly thereover thus to descrease the cross sec 
tional dimensions of said opening both horizon 
tally and vertically. M 

ALAN E. HOWARD. 

EO 

20 

25 

30 

35 

40 

45 

50 

55 

60 


