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To all thom, it may concern. 
Be it known that I, ALBERT HARRY 

WHEELER, a citizen of the United States, re 
siding at Worcester, in the county of Worces 
ter and State of Massachusetts, have invent 
ed a new and useful Blank for Forming Hol 
low. Polyhedrons, of which the following is a 
specification. 
This invetition relates to the construction 

of polyhedrons of sheet material in a simple 
and convenient way for the purpose of 
demonstrating principles of solid geometry 
in the classroom and for similar purposes. 
The principal objects of the invention are 

to provide a construction of a blank from 
sheet material, as for example, paper which 
can be manipulated in a certain Way SO, as 
to produce a hollow polyhedron; to provide 
constructions connected there with for effec tively holding the parts together at the 
angles, and of such a nature that no pro 
jecting parts come outside the hollow figure 
when it is completed, thus producing a new 
article of manufacture in the polyhedron 
itself; and to provide an improved hinge 
connection for pivotally joining two pieces 
of sheet material so that the blank need 
not be formed of a single piece, but can be 
formed of several if desired. This construc 
tion is also capable of use independently of 
the production of polyhedrons. Further 
objects and advantages of the invention will 
appear hereinafter. 

Reference is to be had to the accompany 
ing drawings, in which 

Figure 1 is a plan view of a blank shown 
in three pieces for forming a regular dode 
cahedron; 

Fig. 2 is a plan of one end of Said blank 
showing some of the adjacent faces as Se 
cured in position to illustrate the manner 
in which the blank is manipulated to start 
to form the solid figure, the faces of the 
blank not yet connected being broken away; 

Fig. 3 is a view similar to Fig.2 showing 
in direct plan a half of the figure completed 
and the remainder of the faces also con 
nected together to form the other lhalf of 
the figure but being bent off to one side 
so as to give a view of the interior of the 
first mentioned half and showing the way 
in which the faces are held in position at 
the angles; 

Fig. 4 is a view of a complete dodeca 
hedron in front elevation; 

Fig. 5 is a view similar to Fig. 1 of a blank arranged for forming an irregular poly 
hedron formed of six square sides and eight triangular ones; 

Fig. 6 is a front elevation of the com 
pleted polyhedron which is in reality a cube 
with the six corners truncated in a regular 
nailner: 
Fig. 7 is a fragmentary view of a pair of 

faces or sheets showing a modified form of hinge, and 
Fig. 8 is a similar view showing another 

form. 
In the form of the invention shown in the 

first four figures a blank is provided con 
sisting of three pieces A, B, C. Each one 
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of these pieces, and in fact the entire blank 
is made up of a plurality of regular poly 
gons, in this case pentagons, each one destined to constitute inefice of the dodec 
ahedron shown in Fig. 4. It is to be under 
stood that this blank can be all in one piece 
as shown in Fig. 5, but three pieces are illus 
trated here for convenience. 
For the moment, ignoring the manner of 

connecting these three pieces and assuming 
them to fe all connected so that they act 
as a single sheet, all the twelve faces of 
which are integral with each other and con 
stitute a continuous Series, it will be seen that 
each of these faces is connected with the next 
one along a straight line which constitutes 
One of its edges. These connections are 
integral except in two places in the form 
illustrated and they all constitute hinges 
about which the faces can be bent with re 
Spect to each other. It will be seen also 
that each of the faces is provided with either 
one or two projecting holding or fastening 
tabs D. 

It is to be observed that, each of the 
angles of the pentagon being one hundred 
and eight degrees, the several angles d, that 
is the obtuse angles formed between the ad 
jacent edges of the polygon face and the re 
spective tabs D are shown the same, that is 
One hundred and eight degrees in order to 
form a contact with the inside face of the 
next face. This gives a maximum holding 
force but it is to be understood that these 
angles can be Smaller so long as the distance 
between the two tip ends of a tab is greater 
than the length of the corresponding edge 
of the polygon. The location of these sev 
eral tabs is such that either the ends of two 
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in the same way against the other tab 

D, on face 1 and face 6 is brought around 
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numbering on the faces. It is shown merely 
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position at any 
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tabs on one face or the end of one tab on 
one face and of another tab on the next 
face are located at the opposite ends of each 
of the hinged edges of the polygon. 

I have numbered the several polygons of 
this figure from 1 to 12 inclusive, indicating 
the order in which they can be folded up 
although the figure can be constructed in 
the reverse order. Face 1 can be considered 
as the base of the dodecahedron to be pro 
duced. In order to form the figure the face 
numbered 2 is turned up out of the plane 
of the base 1 and brought of course to the 
necessary angle which need not be stated 
or calculated because the configuration of 
the parts is such that it will not lock in 

other angle. This is the 
only thing necessary at that time. This hav 
ing been accomplished the face numbered 
3 is bent about its hinge connecting it with 
face 2 to the position in which it makes the 
same angle with the base as face 2. In do 
ing this it will be observed that the tab 
D' on face 1 is brought up inside face 3 
and the location of this face, in the form 
shown, in position with its lower edge con 
tacting with the horizontal edge of the base 
1 causes this tab D' to hold the above men 
tioned position with a maximum of effi 
ciency. Now the tab D on the next face 
at the bottom, which just before the last 
motion mentioned had to be folded back 
against the inside of the face, can now be 
brought out into horizontal position on the 
base 1 and the face D' swung around un 
til its lower edge contacts with the third 

Now face 5 is brought 
lip 

and its tab D9 is also brought into hori 
Zontal position and the faces are locked in 
that place by bringing the tab D inside 
of the face 6, so that its lower edge which 
is now horizontal projects over the tab D° 
and holds it in horizontal position. The 
tab D holds the tabs D and D, up in their 
inclined positions against the inside Sur 
faces of their respective faces 3 and 5, this 
tab D4 being horizontal and in contact with 
the base 1. The reason for making the an 
gles done hundred and eight degrees will 
now be apparent. The end edges of all 
the tabs D. D., D and D fit against faces 
or tabs that at their margins have to make 
this angle with the adjacent faces in the 
form shown in Figs. 1 to 4. 
These six faces are now in the position 

shown in Fig. 3 in plan. That figure is a 
little misleading because the other half of 
the Solid figure is not made usually inde 
pendently but the figure is made progres 
sively all the way in accordance with the 

in this way for illustrating where the faces 
and tabs are located when the figure is half 

and length. 
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done and it incidentally shows certain things 
about the rest of the figure. It is true, how 
ever, that the whole dodecahedron can be 
shown as constructed in that figure and then 
the parts united. 
Now the face 7 is bent inwardly toward 

the center of the figure in ordinary construc 
tion, and its tab D7 locked in between the 
two tabs D* and D, and the rest of the fig 
lure is formed progressively as stated until 
the last side numbered 12 is brought into 
position and there the last tab D, is tucked 
in behind the edge of the tab D, at one 
end and the tab Da at the other to complete 
the figure. We get the dodecahedron as 
shown in Fig. 4 in which it will be seen that 
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there is no indication outside that there is 
any fastening means for holding the faces 
together, all the tabs being concealed inside. 
This is one of the objects of the invention and renders the resulting product a conven 
ient one for use for demonstrating purposes, 
but it will be seen that in spite of the con 
cealment of the fastening tabs they thor 
oughly fasten the parts in position on ac 
count of their angular relation to the faces 
I might remark at this point that this 

identity in angles is not necessary even when 
the regular polyhedron is constructed and 
would have to be modified in case of an ir 
regular polyhedron. I have shown the tab 
D, as made of two pieces to facilitate bend 
ing it to complete the figure. 

In the first four figures I have shown the 
pieces A and C separately hinged to the 
piece B by a hinge construction. In this 
case the hinge construction consists simply 
of two hinge tabs E extending from each 
of the faces, each tab being shown as of a 
general rectangular form and having a space 
E’ separating them. Immediately under 
each tab E at One edge there is a slit e. 
These slits are for receiving the correspond 
ing tabs on the other face. The distance 
from the solid left end E' of the right hand 
tab E to the opposite end of the left hand 
slote adjacent to it on the face. 10 is equal 
to the length of the line by which the left 
hand tab E is connected with the face 11, 
and the same relationship is true of course 
for the other tabs. Therefore in putting 
these tabs together when the two faces are 
placed back to back they can be slid together 
in the plane, being first folded on each other 
until the back of the tab E on the face. 10 
substantially coincides with the correspond 
ing line, that is the line e' on the tab on 
the face 11. This requires no bending or 
distortion of the faces at all. Now if the 
two faces 10 and 11 are folded upon each 
other through any angle whatever, it will 
be found that these two edgese' will slip. 
by each other and We have a hinge connec 
tion, but one that will not separate with 
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out tearing or very badly distorting the 
parts unless the two faces 10 and 11 are 
folded together in contact, in which case 
the two edges e' can, if not naturally past 
each other, be brought past each other and 
then the two parts slid by with a transverse 
sliding motion. It is to be noted that the 
angle between the line between the tab E 
and the member 10, that is the line on which 
it is hinged, and the edge e' is greater than 
the one the hinge line makes with the edge 
of the slot E which happens in this case 
to be zero. This shows up better in Fig. 
7 where the latter angle is an acute one. 
This furnishes a stop to prevent the parts 
separating in all positions of the two sheets 
which are hinged together except the one 
in which they are turned over into contact 
with each other. 
In Figs. 7 and 8 other forms of hinge are 

shown embodying the same principles. In 
Fig. 7 these principles are shown but in such 
form that the tabs F are without any slits 
but are 'simply made in the form of a trape 
zoid, in which the principles set forth above 
are carried out, the parts being assembled 
and taken apart in the same way as above 
described. 
In Fig. 8 the tabs G are made in different 

form, but the relative dimensions and ar 
rangements are the same as in Fig. 1, only 
the tabs instead of being the same length 
are formed one long and the other short, and 
they are shown as cut away near the center 
simply to avoid the presence of surplus 
material. 
In Figs. 5 and 6 the construction of an 

irregular polyhedron is shown, the faces of 
the same being made up of squares and 
triangles, and in this case the tabs are shown 
provided with end angles of sixty degrees 
the same as those of the triangular faces. 
This blank also is different from the one 
shown in the first four figures, because the 
parts are all one integral whole, but that is 
not a feature peculiar to this figure as the 
same thing could be accomplished with the 
form shown in those figures. For that 
reason this construction will not be described 
in detail. 
Although I have shown the invention as 

applied to one particular regular polyhedron 
and one irregular one I am aware of the fact 
that it can be applied to the construction 
of various regular and irregular polyhe 
drons without change in principle, only such 
changes in the angles and relations as are 
necessary to provide for different shapes. 
Although I have illustrated and described 

only certain definite forms of the invention 
I am aware of the fact that modifications 
can be made therein by any person skilled 
in the art without departing from the scope 
of the invention as expressed in the claims. 
Therefore I do not wish to be limited to the 

s 

construction of any definite figure or to all 
the details of construction, but what I do 
claim is:- 

1. A blank of sheet material for use in 
constructing a hollow polyhedron, said 
blank being shaped to provide the number 
of polygonal faces necessary to produce the 
desired shape, said faces being flexibly con 
nected with each other in a continuous series, 
the line of connection in each case being 
along one of the edges of the face, said faces 
having flexibly connected tabs extending be 
yond the boundaries of the respective poly 
gons at the ends of said lines of connection 
to hold the faces together. 

2. A blank for use in producing a poly 
hedron made up of a number of polygonal 
faces, each connected to another one along 
an edge by a flexible connection constituting 
a hinge, and a projecting hinged tab at 
each end of the hinge, each tab being adapted 
to fit against the surface of an adjacent face 
when the figure is completed to hold the 
faces in position. 

3. A blank of sheet material for use in 
constructing a hollow polyhedron shaped to 
provide the number of regular polygonal 
faces necessary to produce the desired shape, 
said faces being flexibly and integrally con. 
nected with each other in a continuous in 
tegral Series along the edges of the faces, and 
tabs flexibly connected with the several faces 
and having ends extending beyond the ends 
of the faces for the purpose of folding inside 
the adjacent faces and holding them in posi 
tlon. 

4. A blank of sheet material for use in 
constructing a hollow polyhedron compris 
ing the number of polygonal faces necessary 
to produce the desired shape, said faces be 
ing flexibly connected with each other, said 
faces having flexibly connected tabs extend 
ing beyond the boundaries of the respective 
polygons at the ends of the lines of connec 
tion, certain of said tabs having their ends 
projecting beyond the line with which they 
are connected to the face so as to fold in be 
hind an adjacent face. 

5. A blank for use in producing a poly 
hedron made up of a number of polygonal 
faces, each connected to another one along 
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an edge by a flexible connection constituting . 
a hinge, one or both of each two adjacent 
faces having a projecting hinged tab at the 
end of the hinge adapted to fold behind the 
inner Surface of an adjacent face when the 
figure is completed, to help hold the faces in 
position, one of Said tabs having its ends 
forming projections located a distance apart 
greater than the length of the hinge line at 
the edge thereof by which said tab is con 
nected with the adjacent faces. 

6. A blank of sheet material for use in 
constructing a hollow polyhedron, shaped to 
provide the number of polygonal faces 
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necessary to produce the desired shape, said 
faces being flexibly connected with each 
other and having flexibly connected tabs ex 
tending beyond the boundaries of the re 
spective polygons at the ends of the lines 
of connection, one of said faces being sepa 
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rably connected with another and adapted to 
swing about the separable connection as a 
hinge. . . . . . . . . 

7. A blank for use in producing a poly 
hedron made up of a number of polygonal 
faces, each connected to another one along 
an edge by a flexible connection constituting 
a hinge, said hinge comprising two tabs ex 
tending from each face, said tabs being sep 
arated from each other and having a space 
for the reception of a tab on the other, face, 
means whereby the two faces when in con 
tact with each other can be moved together 
by a motion in a plane until the rear ends 
of the respective tabs come into contact and 
pass each other and then the two faces will 
be hingedly connected with each other, one 
or both of each two adjacent faces having 
a projecting hinged tab at the end of the 
hinge adapted to fit against the surface of 
an adjacent face when the figure is com 
pleted to help hold the faces in position. 

8. A body of sheet material comprising 
two members or faces each of them having 
two tabs projecting therefrom in the plane 
thereof, the space between the two tabs on each one, along the straight boundary line 
between the member and the tabs, being 
equal to the length of a tab on the other 
piece so that the two members can be united 
by placing them in contact and moving them 
together with the forward edge of eachtab 
guided behind the adjacent edge of the cor 
responding tab on the other member until 
the rear edge of the forward tab on each 
member coincides with the rear edge of the 
tab on the other member and whereby the 
two members are thus hinged together and 
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inseparable from each other without tear 
ing or bending the same, at all times except 
when they are brought back in the same 
plane and into contact with each other. 

45 

9. As an article, of manufacture, a body 
comprising two parts of sheet, material hav 
ing a hinged, connection with each other, 
provided with means for inseparably join 
ing them in all positions except, one and 
readily, separable without bending when, in 
that, one position. 

10. A hollow polyhedron closed on all 
sides formed of sheet.material and provided 
with fastening means located entirely inside 
it at the ends of some of its edges and con 
stituting continuations at the ends of some 
of its edges. 

11. As an article of manufacture...a body. 
comprising two parts, formed of sheet ma 
terial, having a hinge, connection, between 
them comprising two tabs on each, one, the 
body of each tab, being longer-than the neck 
which joins, it to the main part of the sheet 
material, said tabs on each part being spaced 
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apart to permit the entrance, betweenthem. 
of a tab on the other part. 

12. As an article of manufacture, a body 
comprising two parts, formed of sheet ma 
terial, having a hinge connection between 
them comprising two spaced tabs, on each, 
the body of each tab being longer than the 
neck, which joins it to the main part of the 
sheet material, the corresponding edges of 
said tabs being parallel and one of each 
having an edge crossing a corresponding. 
edge on a tab of the other part and located 
at an angle to the Outer edges of the sheet 
and constituting a stop to prevent, their 
separation, except. When the two parts are 
folded back: into contact with, each other. 

In testimony whereof I have hereunto 
affixed my signature. 

ALBERT HARRY...WHEELER. 
Copies of this patene may be obtained for five cents each, by addressing the “Commissioner of Patents, 

. . . .” - - . . . . " ": . . . . Washington, D.G.” - - - - - 
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