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. This invention relates to geometrical devices, and more 
particularly, to a device having a plurality of relatively 
movable, articulated sections. 

It has been found that an extremely versatile geometric 
device can be constructed from a plurality of polygons 
interconnected at the corners of the polygons into mod 
ular arrangement. The sections are pivotally intercon 
nected in a novel pattern so that the module, in an ini 
tial closed position with each section abutting an adja 
cent section, may be moved to an expanded position with 
spacing between the respective sections by rotating one 
section in a first direction. Such rotation of the one sec 
tion moves every other section of the module in a dif 
ferent direction. Reversing the direction of rotation of 
the section causes the module to return to its closed posi 
tion. 
One feature of the novel arrangement of sections and 

connectors of the device of this invention is that the size 
of the device may be increased by merely adding addi 
tional sections to the module. A device may be com 
prised of as many sections as desired so long as the 
pattern of interconnecting the sections is continued with 
the added sections. 
The novel pattern of interconnection of the sections 

which results in relative movement of each Section of a 
single module in different directions when one section 
is rotated to thereby cause expansion or contraction of 
the module contributes appreciably to the wide variety 
of uses which may be made of the device. Accordingly, 
it is the most important object of this invention to pro 
vide a device comprising a plurality of geometric Sec 
tions interconnected in a novel manner into modular ar 
rangement whereby rotary movement of one of the sec 
tions of a module results in individual movement of each 
of the other sections of the module in different directions. 
Another important object of the invention is to pro 

vide a device wherein all of the sections may be initially 
arranged in a compact grouping but which may be shifted 
as a result of the novel arrangement of the Sections by 
movement of one of the sections to an eXpanded arrange 
ment providing spacing between the respective sections. 

Still a further object of the invention is to provide a 
device which may be moved to the open arrangement of 
its sections and back to the closed arrangement thereof 
by the simpie expedient of rotation of one of the sections 
first in one direction and then in the other direction. 
A yet, further object of the invention is to provide a 

device which is capable of a wide variety of uses by virtue 
of its capability of being shifted readily in a predetermined 
geometric pattern from its closed arrangement covering a 
relatively small area to its open arrangement covering a 
relatively arge area. - 

Still other important objects of this invention will be 
pointed out or will become more apparent as the specifica 
tion progresses. 

In the drawing: 
FIGURE-1 is a pian view of one form of the device em 

bodying the principles of this invention showing the de 
vice in its closed arrangement; 

FIG. 2 is a plan view of the device of FIG. 1 showing 
the arrangement of the sections in an intermediate posi 
tion between the closed and open arrangement of the de 
vice; S. 

F.G. 3 is a plain view of the device of FIG. 1 showing 
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2. 
the arrangement of the sections with the device in its fully 
open position; 
FIG. 4 is a plan view of another form of the device en 

bodying the principles of the invention showing the ar 
rangement of the sections thereof in the fully closed posi 
tion of the device: 

FIG. 5 is a plan view of the device of FIG. 4 showing 
the arrangement of the sections in a partially open posi 
tion of the device; 
FIG. 6 is a plan view of still another device embodying 

the principles of this invention showing the arrangement 
of the sections when the device is in its fully closed posi 
tion; 
FIG. 7 is a plan view of the device of FIG. 6 showing 

the arrangement of the sections when the device is in a 
partially open position; and 
F.G. 8 is a fragmentary, perspective view of another 

device embodying the principles of this invention wherein 
the sections are prisms. 

Referring initially to FIGURE 1, the device embody 
ing the principles of this invention is broadly denoted by 
the numeral Sé and comprises a plurality of geometric 
sections which, in this form of the device 18, are squares. 
There is a centrally disposed section 2 circumscribed by 
a plurality of sections having side margins equal to the 
margins of section 2 and numerated i4, 6, 8, 20, 22, 
24, 26 and 28. The sections 22-23 comprise one module 
of the device () and it will be noted that the sections 16, 
20, 24 and 23 are positioned with one side margin of 
each section lying in substantial abutting disposition with 
respect to a corresponding side margin of the central 
section 2. 
The abutting side margins of sections 6, 20, 24 and 

28 are in coextensive alignment with the respective side 
margins of central section 2. Section 28 is positioned 
between sections 6 and 20 and has a pair of its adjacent 
side margins positioned coextensively with and in sub 
stantial abutting disposition with respect to the proximal 
margins of sections 6 and 20. Similarly, the sections 22, 
26 and i4 are positioned between the sections 29 and 24, 
24 and 28, and 28 and 6 respectively, as shown in FIG. 
1. Thus, it is apparent that each of the outer sections 14 
28 are positioned with two side margins of each section 
in substantial abutting disposition with respect to two 
imaginary straight lines lying along any two adjacent side 
margins of the central section 2 when the module is in 
the closed position illustrated in FIG. 1. 

Device () is shown in FGS. 1, 2 and 3 as comprising 
but a single module which includes a central section 12 
and a ring of outer sections 4-28 disposed in continuous 
circumscribing disposition with respect to central section 
2. It will be readily understood, however, that device 
10 could include more sections interconnected with the 
adjacent sections. It is deemed sufficient, however, to ex 
plain the principles of this invention to show device () 
comprised of but one module. 
The sections of the module of device 0 are inter 

connected by pivot structures or hinge means 30 which 
may take any form. It is sufficient that particular cor 
ners of the section be pivotally interconnected with proxi 
mal corners of adjacent sections so that one section is 
free to rotate at its corner about the point of connection 
with the adjacent section. The hinges 30 chosen for 
illustration comprise elongated strips of flexible material 
having opposed end margins thereof firmly secured by 
adhesive or the like to the sections interconnected by 
the hinges. By referring to FIGS. 1, 2 and 3 of the 
drawing, it is clearly apparent that there is a hinge 30 
pivotally interconnecting each corner of the central sec 
tion 2 with a corner of the outer sections 28, 16, 20, 
and 24. There is also provided a hinge 30 connecting 
a pair of the corners of the sections 14, 18, 22 and 26 
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with the proximal corners of the adjacent sections 16, ... section 38-42 is pivotally interconnected by hinges.62 
20, 24 and 28. Each corner of the respective sections with the proximal corners of adjacent-sections as illus 
is interconnected with but a single corner of another ... trated. Thus, section 38, in addition to being pivotally. 
section of the module. . . . . . . . . . . . . . . . interconnected at one corner to section 36, is pivotally 
... By virtue of the arrangement of the sections of the 5 interconnected at the other corners to the proximal 
module and the novel pattern of interconnection thereof, i. corners of respective sections 44 and 60 as shown. Like 
it is possible to move each section of the module in a wise, section 40 is pivotally interconnected to Section 36 
different direction and to expand the module from the at one corner and at the other corners to the proximal 
closed position thereof by simply rotating a single sec- corners of sections 48 and 50 as shown. In the same 
tion of the module. For example, if section 12 is ro- 10 manner, section 42 is pivotally interconnected at one 
tated in a clockwise direction as viewed in FIG. 2, the corner to section 36 and at each of the other corners to 
other sections of the module are caused to both rotate. ... the corresponding proximal corners of respective sec 
and translate to provide spacing between the sections. ... tions 54 and 56 as shown. Additionally, section 58 is 
Such clockwise rotation of section 12 causes section 16 ... pivotally: interconnected at a pair of corners thereof to: 
to rotate in a counterclockwise direction and also to 15 corners of sections 56 and 60, while section 46 is pivotal 
translate in a direction indicated by the arrow at the ly interconnected to sections 44 and 48, and section 52 
top of FIG. 2. Section 20 also rotates in a counterclock- is pivotally interconnected to sections 50 and 54, all as 
wise direction but translates in a direction at right angles shown clearly in FIGS. 4 and 5. It will be noted that 
from the direction of translation of section 16 and in in device. 34, as hereinabove set forth with respect to 
the direction indicated by the arrow proximal section. 20, 20 device 10, a given corner of each of the Sections of the 
at the right of FIG. 2. in a similar manner, section 24 module is connected to but a single corner of an adjacent 
is caused to rotate in a counterclockwise direction but section. . . . . . . ... . . . . - . . . . . . 
in the direction indicated by the arrow at the bottom of . The sections of the module can each becaused to move 
FIG.2, while section 28, also rotating in a counterclock in a different direction by simply rotating a single section 
wise direction, translates in the direction of the arrow 25 of the module. Thus, if central section 36 is caused to 
beside section 28 at the left of FIG. 2... . . . . . rotate in a clockwise: direction, the other interconnected 

Simultaneously, the clockwise rotation of section 12 sections of the module are each caused to rotate toward 
causes clockwise rotation of sections. 18, 22, 26 and 14 positions shown in FIG. 5. In addition to rotation, each 
and translational movement of the sections on diagonal section is caused to translate generally along lines passing 
lines radiating outwardly from the axis of rotation of 30 through the axis of rotation of the rotating central mem 
section 12 and passing through the respective sections ber 36 and extending through the corresponding sections. 
18, 22, 26 and 14. . . . . . . . . . Such movement of the sections causes spacings 64 be: 
An inspection of FIG. 2 reveals that this movement tween the central section 36 and the outersections 38-60 

of the sections produces spacings 32 between the central is as shown in FIG. 5. Continued rotation of central sec 
section 12 and the outer sections 14-28. There are 35tion 36 causes enlargement of the spacings 64 as will be 
four spacings 32 for each module. Continued rotation. readily understood. Likewise, rotation of section 36 in 
of section 12 through an arc of 45 causes the arrange- the opposite direction from that illustrated by the arrow 
ment of the sections illustrated in FIG. 3 wherein the in FIG. 5 causes the return of the sections of the module 
spacings 32 cover a maximum area and are as large as to the closed position thereof as shown in FIG.5. It 
the individual sections of the devices 10. It will be 40 can be appreciated that device 34 occupies considerably 
readily understood that rotation of section 12 through larger area in its open position than in the closed position 
an equal arc in a counterclockwise direction will result: shown in FIG. 4. 
in the shifting of the individual sections of the module . . . . - a . . . . . . . . . . . . . -- 
back into the initial position shown in FIG.1 wherein vention comprises a device 66 similar to device 10 where 
the side margins of the sections are in close abutting re- 45 in the sections are rhomboidal. The arrangement of the 
lationship with the side margins of adjacent sections, ... sections is identical to that set forth in detail with respect 
The area covered by device. 10 in the open position there- to device. 10 and will be omitted for the sake of brevity. 
of illustrated in FIG. 3, is vastly greater than the area. It should be pointed out, however, that the corners of 
of the device 10 shown in its closed position in FIG.1. the sections are interconnected in a manner correspond 

Another form of the invention is illustrated in FIGS. 50 ing with device 10 and by pivot structures or hinges 68 
4 and 5 wherein a device 34 comprises a plurality of which may be identical to pivot structures or hinges 30. 
triangular sections. There is a central equilateral, reg-... The module of device 66 includes a central section 70 
ular section 36 surrounded by sections :38, :40 and 42, ... and a plurality of circumscribing sections 72, 74,76, 
each having one side margin thereof lying in coextensive, i. 78,80, 82,84 and 86. Viewing FIG.7, it will be seen 
substantial abutting disposition with respect to a side 55 that rotation of one of the sections of device 66, for 
margin of central Section. 36. Triangular sections 44, example section 70, imparts both rotational and trans 
46 and 48 having sides of the same size as sections 36:42: ilational movement to the other sections of the module : 
are positioned between the sections 38 and 40 as illus: as set forth with respect to device 10. Such movement 
trated in FIG. 4. . . . . . . . . . . . . . . . . . . is in a different direction for each section of the module. 

Similarly, there are provided sections 595 d5 60 and results in spacings. 88 between the sections. Rota 
between sections 49 and 42 and sections. 56:58, and 60 tion of central section 70 in the opposite direction causes 
between sections 42 and 38 as sh9W in the drawing is the module to return to its closed position as shown in 

FIG.6. Obviously, device 66 occupies a relatively larger 
area in its open position than in the closed position there 

Referring now to FIGS. 6 and 7, the form of the in 
4. 5. 

5 5 

- The particular construction of the hinges 30, 62 and , 
... 68 formino part of the invention perse; it being sufficient 

... that they are flexible to permit pivotal interconnecting 
of the sections at their corners in a manner to permit 

dy movement of the sections into the fully closed posi 
softhe sections lying in butting disposition with respect to the proxi 

mal si rgins of adjacent sections. The hinges 30, 
is 62. and 68 must likewise...be flexible to permit shifting of . 

pivotally interconnecting each corner of central section 
36 with one corner of the adjacent sections 38, 40 : 
42 as shown clearly in FIG.5. . . . - . . . . . . . ' m Additionally, a pair of the other corners of eac io 
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the sections to the closed positions of the respective de 
vices 10, 34 and 66 as herein previously explained. 
The devices chosen for illustration have included 

squares and rhombodial sections, as well as triangular sec 
tions. However, sections which are parallelograms of 
any specific shape are suitable for constructing devices 
according to the principles of this invention. 

It is contemplated by this invention that the sections 
of the devices 10, 34 and 66 could be constructed from 
relatively flat sheet material. Thus, the description to 
this point has been directed toward sections comprised 
of squares, triangles, and rhombuses. However, the in 
vention could be equally advantageously carried out if 
the sections were constructed from blocks of material 
having a substantial third dimension. Thus, device 10 
could be constructed from prisms, it being sufficient that 
one side thereof is square. Likewise devices 34 and 66 
could also be constructed frona prisms having one side 
thereof triangular and rhomboidal respectively. 
The device 90, fragmentarily illustrated in FIG. 8, in 

cludes a plurality of sections 92 which comprise prisms 
interconnected along their corners by elongated strips 94 
of flexible material. The device 90 is shown in its fully 
open position to present spacings 96 between the respec 
tive sections 92. 
The devices constructed according to the principles 

of this invention are quite versatile. For example, it 
has been found that devices constructed with one or 
more modules of articulated sections is particularly well 
adapted as a toy wherein a single section may be grasped 
to permit expansion or contraction of the device by 
simply manually rotating one of the sections. The sec 
tions may be colored in a variety of ways to impart at 
tractiveness to the object. It is contemplated that the 
individual sections of the devices could be molded from 
plastic material or the like and that they could take the 
form of open-top vessels into which might be placed ob 
jects such as children's blocks or the like. The blocks 
could be readily removed and replaced with other blocks 
which might be of different colors so that the child could 
change the geometric pattern formed by the sections of 
the devices. 

Further, it has been found that the novel construction 
of devices in the manner contemplated by this invention 
results in a device which is particularly well adapted 
for use as a mat to be placed in protective disposition 
over a planar surface. For example, devices constructed 
in this manner are well suited for use by housewives or 
the like in placing under hot dishes, kettles or the like 
for protecting tables and other surfaces. When it is 
desired to use the device with a relatively small vessel, 
the device may be employed in its closed position. If, 
however, it is necessary to protect the surface from a 
much larger vessel, the device may be readily moved to 
the expanded position thereof wherein an appreciably 
greater surface is thereby protected. 

Still other very important uses which have been found 
for devices of this construction include the presentation 
of animated signs. One such use contemplates the presen 
tation of certain information on an exposed face of 
the sections when the device is in its closed position. 
Movement of the device to its open position may result 
in obliteration of the information first displayed and the 
exposure of other information which was not observable 
when the device was in its closed position. This may be 

- achieved by virtue of having information appearing at 
the spacings 32, 64, 88 or 96 which could not be seen 
until the device reached its open position. The result 
could also be achieved by the use of special light-reflec 
tive surfaces whereby the shifting of the sections from 
one position to the other disposes the surfaces with re 
spect to the observer in such a manner that information 
on the sections observable at one position thereof could 
not be discerned at another position, whereas different in 
formation would thereupon be displayed. A variety of 
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6 
means could be utilized for motivating the shifting of 
the device from the closed to the open position and the 
return to the closed position. Such motivation is en 
hanced and appreciably simplified by virtue of the fact 
that it is merely necessary to motivate but one of the sec 
tions to achieve resultant motivation of all of the rest 
of the sections in the manner hereinabove set forth. 

It should be stressed that although a single module has 
been shown for each device for illustrative purposes, the 
devices may comprise many modules interconnected in 
the pattern hereinabove set forth. Additionally, each 
module might have a single row of sections therearound 
or even a few sections attached to the outer sections of 
the module. If the pattern of interconnection which has 
heretofore been set forth and is clearly illustrated in the 
drawing is followed, the other additional sections of the 
device will operate in a similar manner to those described. 
Having thus described the invention, what is claimed 

as new and desired to be secured by Letters Patent is: 
1. A geometric device comprising: 
a plurality of relatively shiftable, polygonal sections in 

modular arrangement to define a module and includ 
ing a central Section and a plurality of outer sections, 
said outer sections being disposed in continuous cir 
cumscribing, proximal relationship to the perimeter 
of said central section, each of said outer sections 
having side margins thereof positioned in coextensive, 
substantially abutting relationship with the side mar 
gin of an adjacent outer section, a side edge of an 
outer section adjacent to said central section being 
disposed in proximal coextensive, substantially abut 
ting disposition with respect to an adjacent side of 
said central section when the module is in a closed 
condition; 

means pivotally interconnecting each corner of the cen 
tral section with the proximal corner of the outer 
section adjacent thereto; and 

means pivotally connecting a pair of the other corners 
of each outer section with the proximal corners of 
the outer sections adjacent thereto to permit move 
ment of all of the sections when said central section 
is rotated, a corner of each section being intercon 
nected with but a single corner of another section 
of the module. 

2. A device as set forth in claim 1 wherein said sections 
are parallelograms. 

3. A device as set forth in claim 1, wherein said sec 
tions are square. 

4. A device as set forth in claim , wherein said sec 
tions are triangular. 

5. A device as set forth in claim 1, wherein said sec 
tions are rhomboidal. 

6. A geometric device comprising: 
a plurality of relatively shiftable square sections in 
modular arrangement to define a module and includ 
ing a central section and a plurality of outer sec 
tions, said outer sections being disposed in continu 
ous, circumscribing, proximal relationship to the pe 
rimeter of said central section, said outer sections 
being positioned with two side margins of each outer 
section in substantial abutting disposition with respect 
to two imaginary straight lines lying along two ad 
jacent side margins of the central section when the 
module is in a closed position; and 

means pivotally interconnecting the sections of the 
module, said means including first structure inter 
connecting the corners of said central section to the 
proximal corners of respective, adjacent outer sec 
tions and second structure interconnecting a corner 
of each of said respective, adjacent outer sections 
adjacent to its said proximal corner to the proximal 
corner of the outer section adjacent thereto, a corner 
of each section being interconnected with but a single 
corner of another section, whereby the sections may 
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be shifted to an expanded position of the module by 
rotation of one of said sections. -- . . . . . 

7. A geometric device compris -'. - . . ... :- - - - - - ... 2 

a plurality of shiftable, rhomboidal-sections in modular . . . 
- arrangement to define a module and including a cen: 

tral section and a plurality of outer sections, said outer 
sections being disposed in continuous c scribing, 

- proximal relationship to the perimeter of s intral. 
section, said outer sections being positioned with two 
side margins of each outer section in substantial abut 
ting disposition with respect to two im, 
lines lying along two adjacen 
central section when the mod 
tion; and . . . . . . . . . . 

means pivotally interconnecting the secti s . . . . . . . . . . . 

module, said means including first structure intercon 
necting the corners of said central section to the . . . 
proximal corners of respective, adjacent outer sec 
tions and second structure interconnecting a corner 
of each of said respective, adjacent outer sections ad- ; 

- jacent to its said proximal corner to the proximal cor 
ner of the outersection adjacent thereto, a corner of 
each section being interconnected with but a single . . . 
corner of another section, whereby the sections may 
be shifted to an expanded position of the module by 25 2, 
rotation of one of said sections. . . . . . . 2, 

8. A geometric device comprising: . . . . . . . . . . 
a plurality of relatively shiftable, triangular sections in 

modular arrangement to define a module and includ 
ing a central section and a plurality of outer sections, 
said outersections being disposed in continuous cir 

... cumscribing, proximal relationship to the perimeter . 
of said central section, each of said outersections. 
having side margins thereof positioned in coexten- F) 

an adjacent oute 
fan outer section ad - " . . . . . . lisposed in proximal, coextensive, substan 

threspect to an adjacent 

  

  


