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[57] ABSTRACT 

A demonstration device incorporating an open frame 
mounting an XY plane, an XZ plane and two YZ 
planes. The planes are normally recessed so as to 
de?ne a central demonstration area. Alternatively, the 
XY plane, XZ plane and one YZ plane can be 
oriented coplanar to each other. Point locating strings 
and rods, as well as a trigonometric function demon 
stration attachment in the nature of a compass 
pivotally mounting radially extending arms are also 
provided. 

16 Claims, 10 Drawing Figures 
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MATHEMATICAL DEMONSTRATION DEVICE 

The present invention generally relates to a mathe 
matical demonstration device, and is more particularly 
concerned with a uniquely structured device particu 
larly adopted for visually illustrating spatial phenomena 
and space-time relationships utilizing X, Y and Z 
planes. 

It is an intention of the invention to provide a demon 
stration device which, while primarily for use in class 
room teaching of mathematics and related subjects, is 
capable of use in industrial design, architectural dis 
play, and related areas. The uniquely constructed de 
vice could also find utility in the home when con 
structed on a scale usable on a table. 
Objects of the invention include the provision of a 

demonstration device which, while‘structurallysimple, 
is of a highly unique construction ie'iiab'l'?i utilization 
of multiple planes in conjunction witlil‘poiiifilocat'ing 
means which cooperate with the planes for the demon 
stration of spatial relationships in a clear and straight 
forward manner. 

Basically, the structure of the device includes an up 
standing frame mounting an XY plane, two YZ planes 
and one XZ plane. The planes are normally recessed. 
However, should it become desirable for any particular 
purpose, the XY plane, XZ plane and one YZ plane 
can be oriented coplanar. Point locating, rods are uti 
lized in conjunction with the recessed planes, either 
alone or with locating strings. In addition, a compass 
attachment, mounted on the XY plane, incorporates 
radially extending arms which, through slidably adjust 
able vertical rods, provides a trigonometric demonstra 
tion addition to the basic device. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout, 
and in which: 
FIG. 1 is a perspective view of the demonstration de 

vice comprising the instant invention; 
FIG. 2 is an enlarged cross-sectional view taken sub 

stantially on the plane passing along the line 2-2 in 
FIG. 1; 
FIG. 3 is a top plan view of the device with several 

of the planes within a coplanar orientation; 
FIG. 4 is an enlarged cross-sectional detail through 

the XY plane in its top mounted position; 
FIG. 5 is an enlarged partial elevational view of one 

of the rods provided to enable an expression of the Z 
values; 
FIG. 6 is an enlarged cross-sectional view taken on 

the plane passing along line 6-—6 in FIG. 5 and illustrat 
ing one of the open passages in the rod; 
FIG. 7 is a plan view of the device illustrating the trig 

onometric function attachment mounted on the XY 
plane; 
FIG. 8 is an enlarged cross-sectional view taken sub 

stantially on the plane passing along line 8-8 in FIG. 
7; 
FIG. 9 is a perspective view of the attachment; and 
FIG. 10 is an enlarged cross-sectional view taken on 

a plane generally passing along the line 10-10 in FIG. 
9. 
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2 
Referring now more speci?cally to the drawings, ref 

erence numeral 20 is used to generally designate the 
demonstration device of the instant invention. This de 
vice 20 includes a structural framework 22 which 
mounts the various components in selected positions 
for various demonstration purposes as shall be de 
scribed subsequently. ' 

The framework 22 includes a ?at rectangular, prefer 
ably square, base 24. A rectangular frame 26 is pro 
vided along the rear of the base 24 and rises vertically 
therefrom with a pair of similar rectangular frames 28 
being provided along the opposed sides of the base and ' 
rising therefrom to an equal heighth with the rear frame 
“26. The two side frames 28 are interconnected at the 
rear edges thereof to the rear frame 26 and braced at 
the forward ends thereof by an appropriate rigid cross 
brace 30 extending horizontally therebetween and se 
curedito the front vertical bars of the side frames 28. 
The XY plane, designated by reference numeral 32, 

is in the nature of a rectangular panel which is selec 
tively supported in a recessed position on the base 24 
or in an elevated position between the upper edges of 
the side frames 28 on a pair of opposed panel receiving 
tracks or support angles 34. The panel which forms 
plane 32, as will be appreciated from FIG. 4 which il 
lustrates the panel in its upper position, is formed of 
upper and lower space layers 36 with a peripheral edge 
spacer 38 therebetween. 
One of the side frames 28 mounts a fixed YZ plane 

40 which is de?ned by a single layer 42 secured to the 
four bars which comprises the frame 28, note FIG. 2 
and the detail of FIG. 4. 
The second YZ plane 44 fits the second side frame 

28 and is pivotally mounted, by a pair of hinges 46, to 
the top bar of the frame 28 for pivotal movement be 
tween a vertical position and a horizontal position, note 
FIG. 2 in particular. The pivotally mounted YZ plane 
44 consists of a single panel 48 peripherally reinforced 
by a frame-like border 50. When horizontally oriented, 
as illustrated in phantom lines in FIG. 2 and in full lines 
in FIG. 3, the pivotal YZ plane 44 is braced by a pair 
of pivotally interconnected and aligned locking arms 

‘ 52 engaged between the rigidifying border 50 and the 
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mounting frame 28 along each side of the YZ plane 44. 
Other means for releasably locking the YZ plane 44 in 
its upwardly swung horizontal position can, of course, 
be used. As will be best appreciated from FIG. 2, when 
the YZ plane 44 is horizontally oriented, it is coplanar 
with the XY plane 32 when this plane 32 is supported 
in its upper position on the support rails 34. 
The XZ plane 54 is constructed and pivotally 

mounted to the rear frame 26 in the same manner as 
the pivoted ‘(Z frame 42 and is similarly movable from 
a vertical position to a horizontal position through sup 
porting hinges 56. 
Each of the four planes, preferably formed of a rigid 

transparent material, is laid out in a grid pattern with 
each plane, at each line intersection, having an aper 
ture there-through. The apertures in the XY plane 32 
extend through both layers 36 and are preferably 
slightly larger than those in the vertical plane for the 
snug releasable reception of vertical rods 58. The rods 
58 are also provided with spaced markings calibrated 
to correspond with the grid patterns of the planes. At 
each calibration or mark, the rod 58 is provided with 
an aperture 60 therethrough. 
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In the basic arrangement of FIG. 1, the planes are re 
cessed away from the mid-zero lines designated by the 
calibrated rod-like members 62 which centrally hori 
zontally span the device from front to rear and from 
side to side to cross at a point corresponding to the cen 
ter of the XY plane 32 at which point a vertical zero 
line indicator 64 is secured. Set up in this manner, both 
plus and minus values in the X, Y and Z planes can be 
illustrated. If so desired, the plus and minus signs can 
be separately color coded. Each of the vertical planes 
40, 44 and 54 includes a centrally located vertical 
brace or thickened portion 66 which de?nes the zero 
line thereon and at the same time provides a base to 
which the corresponding end of one of the horizontal 
zero indicating members 62 can be affixed. As will be 
appreciated from the drawings, the front end of the 
front to rear member 62 is engaged with and supported 
by the cross brace 30. It is also contemplated that a 
thicker horizontal zero line be provided at mid-heighth 
along each of the vertical planes. Likewise, the hori 
zontal XY plane 32 can have the centrally crossing zero 
lines thereon of a heavier or more visible nature. 

Point location, for demonstration purposes, can be 
effected either by utilization of rods 58, which can be 
engaged within the holes of the XY plane 32 at the de 
sired location, or by string supported markers, the 
strings, of a non-elastic nature, being secured at the 
ends thereof to the two opposed YZ planes 40 and 44. 
Such strings will preferably also be calibrated to facili 
tate a proper orientation of the point markers. The ap 
ertures or holes in the vertical planes are utilized for se 
curing the point locating strings. As will be appreciated 
from FIGS. 1 and 2, the holes 60 of the rod 58 can also 
be used to accommodate string for the locating of an 
intermediate point between two such rods or a particu 
lar line in space between two predetermined points. 
The rods 58 are, of course, maintained perfectly verti 
cal through an engagement within a pair of vertically 
aligned holes in the two layers 36 of the XY plane 32. 
Noting FIGS. 3 and 4, when the XY plane 32 is in its 

upper position and the two pivotally mounted planes 44 
and 54 swung to their horizontal position, the demon 
stration device lends itself to two teaching functions in 
particular. As one example, the apparatus can be 
tipped so as to stand on its forward open end and 
thereby present the three coplanar planes to the audi 
ence for the demonstration of various functions. It is 
contemplated that the hinges and pivot lines be readily 
visible so as to enable an easy distinguishing of the 
three planes, notwithstanding the coplanar orientation 
thereof. Further, with the planes in the coplanar orien 
tation, the device is particularly adapted for the dem 
onstration of space-time relationships through se 
quence photography utilizing motion pictures. In other 
words, the effect of variable time units can shown 
whether constant, straight line or exponential change. 
Mathematical points will be demonstrated by suitable 
discs shaded to photograph as spheres. Current points 
in time will have the greatest photographic contrast and 
past points in time, from present to most past, will have 
progressively less contract to give the illustion of after 
glow. This, ofcourse, will be done by solving each point 
in time, plotting the point with a disc marker and ex 
posing a few ?lm frames, with this being repeated for 
each point solution until the sequence is completed. 
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Incidentally, it should also be appreciated that the 

XY plane, being removable, can be used for one, two 
or three dimensional demonstrations. 
FIGS. 7 through 10 illustrate an adjunct or attach 

ment for the basic demonstration device 12. This at 
tachment, designated by reference numeral 67, is par 
ticularly adopted for the demonstration of trigonomet 
ric functions. The attachment 67 includes a circular 
compass-like base 68 calibrated peripherally there 
about and pivotally mounting a pair of elongated radi 
als or arms 70, also calibrated along the length thereof. 
Each of the arms/70 mounts one or more vertically ex 
tending calibrated rods 72, corresponding to the previ 
ously described rods 58, and similarly incorporating 
string or wire mounting apertures therethrough at pre 
determined point‘s therealong. The actual engagement 
of each rod 72 yvith the arm 70 is through a sliding 
bracket 74 which is movable along the arm 70 and se 
lectively alignable with the calibrations thereon. This 
sliding mount rigidly receives and vertically retains the 
corresponding rod 72. As indicated, any appropriate 
number of rods and mounts can be provided on each 
of the arms 70. In order to insure a proper location of 
the attachment 67, such being used on the XY plane 32 
in the recessed or minus orientation thereof as illus 
trated in FIG. 1, the base 68 is provided with a pair of 
depending locating lugs or pins 76 which engage within 
the apertures of at least the top layer 36 of the plane 
32. The spaced lugs 76, in addition to properly orien 
tating the base 68, provide for a stabilization thereof as 
the arms 70 are adjusted. 
From the foregoing, it will be appreciated that a dem 

onstration device of signi?cant uniqueness has been de 
vised, the device incorporating a versatility and practi 
cality heretofore unknown in mathematical demonstra 
tion equipment. It will be readily appreciated that the 
adaptability of the device to demonstration procedures 
is practically without limit. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly, all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: 
1. A mathematical demonstration device comprising 

a plurality of point intersecting zero line indicators, 
each indicating a zero line between plus and minus val 
ues to the opposite side thereof, means for associating 
a physical plane with each zero line spaced to one side 
thereof, means for selectively positioning the plane as 
sociated with one of said zero line indicators to the op 
posite side thereof, the zero line indicators correspond 
ing to X, Y and Z coordinate axes, said planes compris 
ing an XY plane, an XZ plane, and a YZ plane, the se 
lectively positionable plane constituting the XY plane, 
and means normally positioning said XZ plane and said 
YZ plane perpendicular to said XY plane. 

2. The device of claim 1 wherein said last mentioned 
means enables a selective orientation of said XZ plane 
and said YZ plane coplanar with said XY plane. 

3. The device of claim 2 including a supporting 
framework for said indicators and planes, said frame 
work including opposed upstanding sides and an up 
standing back, said XY plane being mounted between 



5 
said sides and forward of said back, said means posi 
tioning said XZ plane pivotally suspending said XZ 
plane from said upstanding back, said means position 
ing said YZ plane pivotally suspending said YZ plane 
from one of said upstanding sides. ‘ 

4. The device of claim 3 including a second YZ plane 
fixedly mounted on the second side. 

5. The device of claim 4 lwherein each plane is pro 
vided with a grid pattern, thereon. 

6. The device of claim 5 wherein said XY plane in 
cludes an aperture therethrlough at each point of inter 
section on the grid pattern; and point locating rods se 
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lectively receivable in one or more of said apertures for , 
vertical projection above the XY plane to de?ne a Z 
point. ‘_ f ' 

7. The device of claim 6 herein said YZ planes also 
include apertures therethrough at the intersection 
points on the grid pattern, ‘aid apertures being utilized 
in the mounting of point orientating strings between 
said YZ planes. 

8. The device of claim 7 including a trigonometric 
function demonstrating at'tachment, said attachment 
including a circular base, ,means for positioning said 
base on said XY plane, a pair of radially extending arms 
pivotally mounted on said base for angular adjustment 
thereabout, and at least one vertical rod slidably 
mounted on each arm for longitudinal adjustment 
therealong. 

9. A mathematical demonstration device comprising 
a supporting framework, said supporting framework 
including a pair of laterally spaced vertically orientated 
side frames, said frames having a forward end and a 
rear end, a vertically orientated back frame extending 
between and interconnecting the rear ends of said side 
frames, said side frames including lower edges and 
upper edges, an XY plane forming panel positioned be 
tween and supported at the lower edges of said side 
frames, an XZ plane de?ning panel mounted on said 
back frame, and a YZ plane de?ning panelmounted on 
one of said side frames, both of said latter panels rising 
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6 
perpendicularly from the corresponding edges of the 
first mentioned panel. _ 

10. The device of claim 9 including a YZ plane de?n 
ing panel mounted on said second side frame in parallel 
opposed relation to the ?rst YZ plane de?ning panel. 

11. The device of claim 10 wherein said side frames 
include means along the upper edges thereof for selec 
tively receiving and supporting said‘XY plane de?ning 
panel. 

12. The device of claim 11 wherein said XZ plane de 
fining panel and the first YZ plane de?ning panel are 
respectively mounted on the associated back and side 
frames for pivotal movement between a vertical posi 
tion and an upwardly swung horizontal position so as to 
be orientated substantiallycoplanar with the XY plane 
de?ning panel in the upper supported position thereof. 

13. The device of claim 10 including a zero line indi 
cator‘extending perpendicularly from each plane at the 
center thereof for a central intersection thereof within 
the framework. 

14. The device of claim 13 wherein each zero line in~ 
dicator is in the nature of an elongated rod calibrated 
along the length thereof and provided with apertures 
therethrough at the calibrations. 

15. The device of claim 10 wherein each plane panel 
has a grid de?ned thereon, the grid of at least the XY 
plane defining panel having a series of vertical aper 
tures therethrough at each grid line intersection, said 
apertures selectively receiving point locating upstand 
ing rods. 

16. The device of claim 10 including a trigonometric 
function demonstrating attachment, said attachment 
including a circular base, means for positioning said 
base on said XY plane, a pair of radially extending arms 
pivotally mounted on said base for angular adjustment 
thereabout, and at least one vertical rod slidably 
mounted on each arm for longitudinal adjustment 
therealong. 

* * * * * 


