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(57) ABSTRACT 

An educational device comprising a holder or aXle (2) for a 
plurality of side by side revolvable arms (3) or counters 
Whereby in use the arms revolve by twirling the holder or by 
manipulating arms so that When placed on a support surface 
some arms lie on the left hand side of the holder While the 
remaining arms lie on the right hand side of the holder. The 
device consists of arms Which revolve on a handle It can 
be manipulated in a number of Ways and adapts both to play 
and to serious educational purpose. In broad educational 
mode the device is an exploration tool and toy Where 
children can develop skills and play invented games or 
invent their oWn. In its main educational use, the device is 
a mathematics exploration tool and toy; is of a construction 
Which makes it compatible With the decimal system of 
number among others; and in particular provides a visual 
kinaesthetic method for the teaching/1earning/understand 
ing/eXploration of mathematics. 
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EDUCATIONAL DEVICE FOR TEACHING SIMPLE 
AND COMPLEX MATHEMATICAL CONCEPTS 

TECHNICAL FIELD 

[0001] This invention relates to an educational device. In 
particular, this invention relates to an educational device 
enabling the teaching of simple and complex mathematical 
concepts and operations to children using random and 
planned combinations of numbers and operations. 

BACKGROUND ART 

[0002] Many teaching aids for children’s education are 
knoWn and used around the World. For the teaching of 
mathematics, devices representing numbers, such as build 
ing blocks, rods and abaci are used. HoWever, many such 
devices render it difficult for children to understand manipu 
lation of numbers and basic processes and operations in 
mathematics particularly regarding subtraction, multiplica 
tion, division, fractions, decimals, ratios, percentages, place 
value and number bases, as Well as basic concepts and 
operations in algebra and geometry. 

[0003] It Would be desirable to provide an educational 
device, simple in construction and operation, that assists 
children in learning and understanding basic mathematical 
processes and operations. 

[0004] It is an object of the present invention to address 
the foregoing problems or at least to provide the public With 
a useful choice. 

[0005] Further aspects and advantages of the present 
invention Will become apparent from the ensuing description 
Which is given by Way of example only. 

DISCLOSURE OF INVENTION 

[0006] According to one aspect of the present invention 
there is provided an education device comprising a holder or 
axle for a plurality of side by side revolvable arms Whereby 
in use the arms rotate by tWirling the holder or by manipu 
lating arms so that, When placed on a support surface, some 
arms lie on the left hand side of the axle While the remaining 
arms lie on the right hand side of the axle. 

[0007] It Will be appreciated that the device can be used 
for various games and to develop a variety of cognitive and 
dexterity skills While also being a type of dice and/or abacus. 
When used as an abacus the device shoWs patterns Which 
can relate to numbers, enabling people to see or determine 
relationships in the patterns and betWeen the numbers they 
may represent. 

[0008] Provision is made for parts to be added to or 
removed from the device to make it an abacus or dice of 
varying numeric value or pattern, eg to be a ‘6-arm abacus’ 
or an ‘8-arm abacus’ or a ‘dice of 6’ or a ‘dice of 10’. 

Provision is also made for coding of the parts, eg by arms 
of different colour, siZe, shape or imprint, again to provide 
abaci or dice of varying numeric or visual or spatial pattern. 

[0009] In this invention the counters or balls of the tradi 
tional abacus become arms or counters or balls Which are 

attached to or may be placed on an axle in such a Way that 
they rotate. The shape of the arms or balls or counters is 
immaterial. Indeed the arms themselves can serve as balls or 

counters and ‘arms’ is used hereafter to refer to all of these. 
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It Will be appreciated that the use of the term ‘arms’ includes 
any device capable of revolving about the axle. 

[0010] Arms may be placed, e.g. snapped, on the abacus or 
removed from it for a variety of purposes. They may be held 
in place by a handle at one end of the axle and a stopper or 
a second handle at the other end and/or by containing or 
guiding devices dispersed on the axle. 

[0011] Arms may be Without special markings or may be 
marked or distinguished or coded to denote numerical values 
such as 5 or 10 or composite values such as 5x3 or 6-2. The 
information Which an arm reveals may have different sig 
ni?cance according to imprint, instructions or rules, e.g. 
depending on Whether the arm lies to the left of the axle or 
to the right (see Best Modes beloW regarding use of the 
device of the present invention). The information may be an 
integral part of the arm or affixed to it or to the axle, eg by 
a sticker. 

[0012] In this invention the endings of the axle of the 
device may be designed to ?t the one With the other so that 
any number of the devices may be joined together and make 
a neW device of more complex structure. The means by 
Which one device is attached to another is immaterial. 

[0013] In one preferred form the device is more particu 
larly designed as a play thing associated With games and 
skills. 

[0014] In a second preferred form the device is more 
particularly designed for educational purposes as both a type 
of abacus and/or dice. That is, it provides means of under 
standing and operating mathematical processes such as 
counting, adding, subtracting, multiplying, dividing, Work 
ing With fractions, decimals, ratios, percentages. In this form 
and congruent With the decimal number system it may, for 
example be provided With 10 detachable arms each having 
a value of ‘1’ or such other number as may be preferred. This 
format provides for different siZes of dice and abaci accord 
ing to hoW many arms are attached during use. For example, 
With 10 arms attached it may be a ‘dice of 10’ or a ‘10-arm 
abacus’ While With 6 arms attached it may be a dice or 
abacus of 6. 

[0015] In a third preferred form the device is more par 
ticularly designed for play and display purposes in the dark. 
Its revolving arms may be luminescent and/or hold bulbs of 
various colours supplied With electricity (hoWever gener 
ated) and sWitches. Alternatively, light may issue from 
sources in the handle and/or axle. A light display may be 
provided using a light source in the holder With optic ?bres 
extending from the source along the holloW rod to the 
counters. 

[0016] Arms may be attached to the axle in a variety of 
Ways. In a preferred form they may be clipped onto and 
removed from an axle Which may have means of keeping 
arms from touching each other. HoWever, any suitable 
means for attaching the arms to the axle may be used as long 
as the arms are able to revolve about same. The arms may 

be plain or in ornamented form. Ornamentation is not 
limited to colouring. For example, the arms may be designed 
to produce noise, music, light. They may be coded, eg with 
numbers to give any desired numerical value to the arm. 

[0017] Devices may be provided With a storage bag or an 
accessory such as a ‘holster’ or belt Which may be attached 
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to the person of the user. Provision is also made for spare 
arms to be stored separately, as in a small bag. 

BRIEF DESCRIPTION OF DRAWINGS 

[0018] Further aspects of the present invention Will 
become apparent from the following description Which is 
given by Way of example only and With reference to the 
accompanying drawings in Which: 

[0019] FIG. 1 is a side vieW of a 10-counter device 
shoWing ‘3 and 7’ as its abacus or number pattern and ‘3’, 
the number of counters to the left, as its dice value. 

[0020] FIG. 2 is a side vieW of a 10-counter device With 
4 counters removed and leaving a ‘6-arm abacus’ With a ‘3 
and 3’ number pattern, or a ‘dice of 6’ With a value (left side) 
of ‘3’. 

[0021] FIG. 3 is a side vieW of a 10-counter device 
shoWing an abacus pattern of ‘7 and 3’ and a dice value of 
‘7’. 

[0022] FIG. 4 shoWs a side vieW of a 7-arm play or games 
device and details the design of a clip. 

[0023] FIG. 5 is a perspective vieW of a 7-arm derivation 
designed for play, game, and dice use and shoWs an axle 
ending 7 and an axle ending 8 Which Would alloW tWo or 
more of the devices to be joined end to end. 

[0024] FIG. 6 shoWs ‘visual number’ patterns from a 
4-arm abacus exemplifying an ‘addition’ or ‘conservation of 
number’ model, i.e. the patterns Which make four. 

[0025] FIG. 7 shoWs tWo steps in the use of the device in 
‘subtraction’ mode, such that in the second step When one 
arm has been sWung to the right (subtracted) three can be 
seen to be ‘left’, i.e. 4—1=3. 

[0026] FIG. 8 shoWs the device in a sample multiplica 
tion/division application. Speci?cally, in visual number, it 
shoWs that 5><2=10 and that 10+2=5. 

[0027] FIG. 9 shoWs diagrams of some shape, space and 
symmetry patterns With abaci of different siZe, i.e. relating 
to ‘geometry’ mode. 

[0028] FIG. 10 exempli?es an ‘algebra’ mode With vari 
ous patterning of balls of the same and different colour. 

[0029] 
mode. 

[0030] FIG. 12 shoWs hoW devices may be joined to 
increase their range of use or speci?cally shoWs hoW chil 
dren could visually demonstrate the improper fraction one 
and 3 quarters. 

FIG. 11 shoWs the device in ‘binary numeration’ 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0031] In the draWings moulded handle 1 and rod or axle 
2 and optional secondary handle 4 provide a frameWork to 
support arms 3. Arms 3 are free to rotate on the rod 2. In 
FIG. 4 the ball 5 and clip 6 are integral parts of the moulded 
arm 3. 

[0032] When the device is manipulated in use, the arms 3 
can be made to rotate in clockWise or anti-clockWise fashion. 
This becomes the basis for skills Which players can develop. 
Equally importantly, the device may be tWirled, so that the 

Jun. 14, 2001 

arms 3 revolve in a relatively jumbled or random Way in the 
air before being brought doWn upon a ?at surface such as a 
table or pad or cushion (not shoWn). Some arms 3 Will lie to 
the left of the axle 2 and some to the right. The sum of the 
arms 3 to the left and right Will alWays equal the total 
number of arms 3 on the device. This forms the basis for 
many educational applications and for a Wide variety of 
games and is a key feature of the abacus. 

[0033] An example of educational use is With the learning 
of basic addition number facts. For facts Which add to four 
for example, four arms 3 are placed on the device. This is 
shoWn in FIG. 6. By a count of arms to the left and right of 
the axle it can be demonstrated that 4+0, 3+1, 2+2, 1+3 and 
0+4 all equal 4. Children can ‘discover’ all such patterns. 
They can record them, eg in stylised draWings. They can 
Write them as equations and express them as ‘number 
stories’. In this and other examples, children are helped by 
the clear ‘visual number’ patterns Which the device provides. 

[0034] Another example of educational use is With under 
standing subtraction and learning basic subtraction facts. For 
example, as shoWn in FIG. 7, When 4 arms are placed ?rst 
to the left, representing any 4 objects, then When one is 
sWung over to the right, 3 are left. Children thus make 
discoveries such that 4—1=3 and make number stories on this 
basis. 

[0035] Another example of educational use is With under 
standing multiplication and division and learning basic 
multiplication and division number facts. For example, 
children may make discoveries or engage in operations as in 
FIG. 8 Where they ?nd that 5 tWos make 10 or that 10 can 
be divided into 5 equal parts. 

[0036] Other examples of educational use are in geometry 
Where children are helped to explore shape and space. Visual 
number patterns such as are shoWn in FIG. 9 may be used 
With the device in ‘still’ or in ‘sWinging’ mode to help 
develop concepts like ‘beloW, top, middle, bottom, next to, 
beside; forWards, backWards, over, toWards, aWay from’. 
They may also explore symmetry by creating or talking 
about symmetrical and repeating patterns. 

[0037] Other examples of educational use are in algebra. 
Some of these are shoWn in FIG. 10. The ?rst tWo of the 6 
diagrams shoW hoW patterns may be made With arm-endings 
of the same and different colours. The third pattern from the 
top relates conceptually to the division of 10 by 4 and shoWs 
a quotient of 2 and remainder of 2. The fourth relates to three 
2s plus 1 making 7, or 7 divided into 2s. The ?fth provides 
a schema for building a tWo-times table, With each of the 10 
‘units’ being seen by children not as ‘ones’ but as ‘tWos’ by 
focusing on the shape of the arms above the ball ending. The 
last diagram shoWs hoW each arm or ball may be given a 
value of say 10, so that the 10-times table is shoWn or may 
be derived. 

[0038] Another example of educational use is With binary 
numeration. In FIG. 11 and reading from the right, the arms 
may be given values of 20, 21, 22, and so on—equating to 1, 
2, 4 and so on in decimal. When the arms are in a doWnWard 
position, as in the top example, they are considered ‘off’ and 
have only potential numerical value. When rotated up the 
arms are ‘on’ and their value is actualised. Thus the middle 
example of FIG. 11 has 2 arms ‘on’ and their value is 1+2, 
i.e. totals 3. The loWer example has arms ‘on’ to the value 
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(from the right) of 0+2+0+0+16+32, i.e. 50. This usage sets 
children doWn the path of discovering the binary manner by 
Which computers handle numbers 

[0039] Similar and other procedures/models, using the 
device of the present invention, allow other addition, sub 
traction, multiplication and division number facts or com 
binations to be experienced and learned, likeWise Work With 
fractions, decimals, ratios and percentages as Well as appli 
cations in geometry, algebra and statistics. 

[0040] Mathematical use of the device is not restricted to 
Working With a single device. FIGS. 12 and 13, for 
eXample, shoWs hoW children might put 2 four-arm devices 
together side by side or join them end to end to make a visual 
representation of the improper fraction 1 and three quarters. 

[0041] It can accordingly be seen, With reference to the 
attached self-explanatory draWings, that the educational 
device of the present invention enables opportunities Wide 
ranging in nature. It provides an innovative means of edu 
cating children in many aspect of Number, Algebra, Geom 
etry and Statistics in an enjoyable ful?lling hands-on eXplor 
atory manner. 

[0042] Aspects of the present invention have been 
described by Way of eXample only and it should be appre 
ciated that modi?cations and additions may be made thereto 
Without departing from the scope thereof. 

What I claim is: 
1. An educational device comprising a holder or aXle for 

a plurality of side by side revolvable arms or counters 
Whereby in use the arms revolve by tWirling the holder or by 
manipulating arms so that When placed on a support surface 
some arms lie on the left hand side of the holder While the 
remaining arms lie on the right hand side of the holder. 

2. The device as claimed in claim 1 Wherein the aXle is 
made decimal system congruent by providing support for up 
to 10 attachable/detachable arms. 

3. The device of claim 1 or claim 2 Whereby in math 
ematical calculations the value of any one or more of the 
arms supported on the aXle may be varied. 
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4. Adevice as claimed in any one of claims 1 to 3 Wherein 
any one or more parts thereof may be adapted to emit light 
such as having incorporated or applied thereon luninescent 
material or bulbs, optical ?bres or LED’s in connection With 
a poWer source. 

5. Use of the device of any one of the above claims as a 
dice Wherein the number of arms lying on a named side of 
the aXle, normally the left side, represents the value of the 
throW of the dice. 

6. Use of the device as claimed in any one of claims 1 to 
4 as an abacus Wherein any one or more of the plurality of 
arms supported on the aXle may be provided With varying 
values, such that When the device lies on a support surface 
the left or right position of the arms relative to the aXis 
and/or the coding of the arms and/or assignation of numeri 
cal values to the arms provides number patterns Which 
permit a multiplicity of mathematical learning models and 
operations. 

7. Use of the device as claimed in any one of claims 1 to 
4 as an abacus Wherein by means of the ending of any one 
device being able to be attached to the opposite end of any 
other, an extension of mathematical learning and operational 
models is provided. 

8. A device substantially as claimed herein in any one of 
claims 1 to 4 With reference to any eXample and/or draWing 
thereof. 

9. The device as claimed in any of the above claims 
Whereby in logical or mathematical terms When the device 
is supported on a surface the arms may have binary signi? 
cance, i.e. each may be considered as switched on or off 
according to their position to the left or right of the aXle or 
to their upWards/doWnWards position. 

10. Use of the device of the present invention in accor 
dance With claim 5 or claim 6 or claim 7 or claim 8 or claim 
9 substantially as described herein With reference to any 
eXample and/or draWing thereof. 

11. Any invention as described or claimed herein. 


