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THE DOZENAL SOCIETY OF AMERICA
(Formerly: The Duodecimal Society of America)

is a voluntary, nonprofit, educational corporation, or-
ganized for the conduct of research and education of the
public in the use of base twelve in numeration, mathe-
matics, weights and measures,andotherbranchesofpure
and applied science.

Membership dues are $12.00(US) for one calendar year.
Student membership is $3.00 per year,andaLife member-
ship is $144.00 (US).

The Duodecimal Bulletin is an official publication of the
DOZENAL SOCIETY OF AMERICA, Inc. ¢/o Math Depart-
ment, Nassau Community College, Garden City, LI, NY
11530.

BOARD OF DIRECTORS OF
THE DOZENAL SOCIETY OF AMERICA

aos

Class of 1985
Larmine DeSanto
lr, Anton Giaser
Dr. Angelo Scordate (Chairsan)
Patricia McCormick firkel {V.F.0
{lass of 98¢
Halter Berkmann Norwalk, CT
Ir. John lapagliazzo {Secretary) Island Park, MY
fiobert R. HcPherzan Bainesville, FL
Gerie Iirkel (Prestdent) Kest lslip, NY
Clazz of 1987
Dudley George
damison Handy, Jr.
James Malane {Treasurer)
Fred Newhall

Herrick, NY
Southampton, P&
Valley Stream, NY
West Islip, NY

Palo Alto, CA
Facific Palisades, CA
Lynbrook, NY
Smithtown, NY

The DSA does NOT endorse any particular sym-
vols for the digits ten and eleven. For uniformity in
publications we use the asterisk (%) fortenand the
octothorpe (#) foreleven. Yearsago,asyoucansee
from our seal, we used X and & . Both X and % are
pronounced “dek”. The symbols # and ¢ are pro-
nounced “el”.

When it is not clear from the context whether a numeral is a
decimal or a dozenal, we use a period as a unit pointforbase ten
and the semi-colon, or Humphrey point, as a unit point for base
iwelve,

Thus %2 =0.5=0;6.

The
Duod cimal Bulletin

Hhole Number Five Dozen One

Volume 2¥; HNumber 2

Summer 1175
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J. HALCRO JOHNSTON, Continued

were over-run by the German invasion in 1940, and was lucky
to escape from Normandy after the retreat from Dunkirk. He
then was posted "home' to Scapa, where he was involved in
the design and construction of the "Churchill Barriers"
(causeways between the islands, built to protect the British
Fleet from U-boat attack). They are of great benefit to
Orkney today.

After a second posting to the naval dockyard at Freetown,
Sierra Leone, he retired to Orkney to look after the farm
(beef, dairy and sheep) and fulfill various public duties.
He was a member of the Health Board, a Justice cof the Peace,
a President of the Boy Scout movement, and also worked for
many charities. His wife pre—-deceased him in 1975.

Mr. Johnston wrote The Reverse Notation which was published
by Blackie and Somn in 1937. The system advocated therein is
also called 'negative—affirmative arithmetic' and "two-way
numbers'. It uses both positive and negative digits to con-
struct a system with few symbols, aimed at ease and simplii-
city of calculation. An article, also entitled "The Reverse
Notation'" was published in this BULLETIN, vol, 6, no. 2,
August 1950, pp. 25-30;. He received the DSA Annual Award
in 1951. He had a lifelong interest in mathematics, and

was passionate both in support of duodecimals and in opposi-
tion to the metric system. Another interest was astronomy,
and despite failing eyesight, he was reading a book on this
subject at the time of his death.

Hany thanks to Hugh Kalcro Joehnston, who graciously
supplied us with =ost of the preceding bivographical
material. __

lie 1] be very drzappolintes
if you're not with us for
the DSA Annual Meeting --
Uctober 11 and 12, 198%,
in New York




STRANGE BASES PART 1

Gene Zirkel
Nassau Cossunily College
Garden City, LI, NY
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3.4 Conclusian

STRANGE BASES (1), Continued

0.0 Introduction.

Most of the readers of this BULLETIN are accustomed to
using any base. We feel comfortables doing srithmetic in
dozenals, hexadecimals, binary and even in the awbkward base
dek. The only handicap we experience in suddenly using a
new base (for example hase 7) iz a lack af tamiliarity. a
lack of practice. It takes us a minute or twe to get &
teal for the magnitude of the answer to such questions as
Whdt 15 65lamven divided by 13aevan?

.-.T'""
13651

54

However, having broaderned our outlock to se: past 18t bese
dek, we still seem to limit curselves to only posit: ve
integers greater than one az possible candidates {for the
base of a positional number system.

Wherever clari gemands ii, wWE wiil use {he cus .

notation o cistinouish between dcze als and 0 ima”

use o+ the aperooriate fraciics § For dun’  “mal:

use the cemicolon {(or Humphrey point wh' " Tar bass de -
T

we use the period. Thus lb; = 1f.

i.0 MNegative Inteazr Hases.

J, Halecro Johknstor in his book, The Reverss Noug
Negative Digits with 12 as the Base, zugg. ] : D7
negative digits, but not a negative base. _.hersg

worked with the negative digits -{, 0, and 1 in hass 3.
but still the base remained gositive.

Can we use & negative integer for a base? The answe! tg
this question iz, vez. Far axample 211 in basz -3 would
have the usual meaning cf

2(-3)2 + 1(-3) + | or li;

Continuec. . .




STRANGE BASEZ (1), Continued
STRANGE BASES (1), Continued

group of numbers number of integers in the group
G mwmme b : ‘ : with the same sign
However the more iwportant questions are:
1. Can every number he represented in the negative
L - P 9 first group, + 2= 3 -1
hase” d ) 9 3
i . SECcon - = -
2. ¥ so, what digits do we need to do so? third + 14 N ;
- N . - - M N 1 = 25 — 7
Jo thwre wxist algerithms for the four fundamental ‘ )
Jperabti~ns of arithmetic ’ )
The answer s w5 th =~ questions are yes. In what follows I ‘ ’
w11l st-v s1th a -3 usii f igies O, % 2 for ) :
i ' ing the d'gzh? o i, and for Len (q)we1 Te - k-1
gxamy. 2s, out . . i3 sa1d can easiiy be fransposed to 1 4 of looki tothe int . -t' b let
giher aenatlvy -% less than -1 using the digits O, i, 2, tnstfa © tGP'IZF 2 T Ln EQSTS tn dne above way, ‘et us
e tin L0 .5 _han the abspolute value of ithe chosen ry to count in the usual ascencing order
base.
0 0 -1 2
1 1 -2 il
2 z -3 10
BRLARYE 3120 -4 32
L : » 4 121 -3 21
e L IOURTIag by L00.. L, At Ype ¢, .8 in their 5 {27 -4 20
& 110 ~7 1202
T, : TR0, 2L, ED, B0, 01, . a0
bt 3 d ' 3 - 7 111 -8 1201
o _ B 112 -3 12¢0
Wwe pbtatn the following strange orogression
g {00 -% 1212
ro= oo = 9 * 161 -¥ 1211
4 - 1 I -
io= 0t = % 4 102 10 1210
o ;- N = 4 10 Z: D DR
s t1 -17 1221
! 10 o= A 12 37 -1 1220
- i1t = . atc
T -
4 1o - J
_ e note that, except for zero, the integers represented by
; Jo= an odd number of digits are positive, and those reprecented
) hy an even number aof digits are negative,.
i.1 Addritian.
C S 3 onpphers r@ consecutives 1 0T sing
PoT S Rl Aang nYE. fF 0 the virst owo sre Wa hree in a way similar to base
51 ve, tihen s1x are neg ¥ o« caed @& t.len and a half 0os AT WE CARRY A NEGATIVE { to the
: LT CAan D o= -t 3 in the %fable nev sum contains two digits.

Continued. . .




STRANGE BASES (1), Continued
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The addition tahle for base +3 follows:
)
1 2
2190
10 11

FY = D |

For example, adding 112 and 10! we obtain:

112
t1.01
L -1 1 <=-- carry
200 == sum lar B + # = 15637)

We can see how this works by analyzing an example.

t___1__1_ .1
(-1 0 -1 ] {-- carry
0o 1 9 {-- sum {or =¥ + 7 = -3)

We rewrite the above as follaws

F(-23) + 2(49) + 1(-3) + 2
+ 1(+9) +#_ 1{=3)_+_1

When adding, it the left most digit is a negative [, then
we replace it by 12 which is its equivalent. Thus to add Z!
and 2! we have t + | = 2 (that is 2 and 0 to carry). Then Z
+ % = 11 (that is +1 and -1 to carry).
21

.21

(-10 1 «({-- carry

-112 which becomes 1212 when we replace the leading

c

-1 by its equivalent, 12 f{or -5 + -3 13 -#¥).

Continued on pace 16 ;....

RELATIVE SIZES OF DECIMAL AND DUODECIMAL NUMBERS

Mark Calandra
Chappaqua, NY

It comes as no surprise that duodecimal numbers are shorter
(or the same size), generally, when compared to their decimal
counterparts, but an exact value for this difference has now
been calculated. The sizes of the first billion positive
integers have been measured {(with a shortcut formula, of
course) in base ten and base twelve. Admittedly, this group
is only a small subset of all possible numbers, but it in-
cludes an overwhelming majority of the numbers which the
average person might need to use, so it will do for our
purposes.

In a positiornal notation system, the number of digits in an
integer directly relates to the size of the largest power of
the base which it contains. In other words, numbers grow by
a digit whenever a new power of the base is reached. Obvi=-
ously, numbers expressed in higher bases will be shorter,
because powers of the base are further apart and are reached
less frequently. For our comparison, we have to ask how many
powers of 12 there are in a power of 10. The answer is

log 10/log 12. (The base of the logarithms is immaterial.)
The result of this division is .9266, which leads to the con-
clusion that duodecimal numbers are, on the average, 7.34%
shorter than those expressed in decimal notation. This
agrees with the actual tally, which showed that in the range
1-1,000,000,000, the amount of numerical information con-
tained in 10,000 decimal digits could be {and was) packed
into 9266 duodecimal digits.__

Don't throw this BULLETIN away -
» Give it to a friend, or

Leave it in your dentist's office.
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BOOK REVIEW

The Ascent of Mathematics by Raymond Coughlin and David E.
Zitarelli, McGraw-Hill Book Co., 1984.

This is an excellent book about mathematicians and the
creation of mathematics. Written in the spirit of Jacob
Bronowski's classic, The Ascent of Man, the authors have
produced a text that covers a broad spectrum of mathematics
(including non-Euclidean geometry, linear programming,
precbability and statistics) in an elementary fashion. The
novel idea of separating the historical portion of each
section from the skills portion ailows the reader to choose
different modes of reading the book. One can skim thru all
the history for a fast interesting read, stopping only at
those exercises which intrigue him, or one can delve deeply
into the exercises, learning more about each topic covered.
An excellent flow chart in the Preface shows the chapter
dependency so that one does not have to read the chapters
in strict order.

0f special interest to our readers would be the section on
number bases in chapter 1. The binary system is covered

in detail, including base conversion and addition in base
two. On page 42 of the text brief reference is made to the
question: 'Which system is the best?', and under related
readings for the section on the binary system, this BULLETIN
is listed.__

Trqch one teach one.’’
- Ralph Beard, Founder
of the DSA

ot

v 4Y EURDPEAGNS LAB IN PRODUCTION

Charles F. Marschner
Melbourne, FL.

After retiring I became Jnvolved in the international sale
of a fastening device. As an experienced engineer previously
involved in producibility and production management and op-
erations, I hac always beer interested in why the U.S.A. so
often outpacec¢ the Europesns. Recent dealings with Sweden

on the matter ¢/ volerancing fasteners finally gave me onc

clue.

The metric 1i syster ieads design engineers into a trap.
is is especi truc In countries where graduate engi-

nee are l1oatl ¢o get lneilr hands dirty or learn to do

shop work.

1w just @ p “ 4. M)1" is the tolerance borderline be’ --
whick v >  p. ” macl e w . b~ It is a wmeas"
the - can be e~ Iy rues ar confirme o a micrometer. B

fhas 001" il nmere. > C.N%5mm. N that looks like a b

number when y com ar . 0,025 with .00i. As a resuir thz
inexperienced d.. i .. triec {c reduce tolerances by usin
& smaller me . numi 1 production line

resort to more exp iye machining techniques. For examp’
on a shaft with & losc & .0027 (¥ 0,050mm) tolerance whic .
could be lathe f° shed, 1f the des’ ner wused mettr’
T 6,020mm (wh' 1. ' big’ he wouL be asking for
anda the shaft woulé have tc be groun’

L00GT T
Furthermor: , more
precise instruments ithar ¢ micrometfer would be necessary

te verify 1¢. Resule:h? zhe . cost, lower productior.

The millimeter is too large to be a precision unit o meac
urement and anv portion oF i - expressed in decimali © - th -
is less thanp about (¢,030 1s too tiny. In general the milii-
meter 1s too small for use in non-precision work like wood
working, and the centimete:r is too large. The inch, whicl
unfortunately was divided inte 1/16ths, 1/32nds, etc. in-
stead of 1/12ths, is otherwise a suitable measurement uni




AN UNFULFILLED PROPHECY

It was widely believed, a decade agao, that the United
States would complete its conversion to life under the
metric sycstem by 1985,

Road signs would be in kilometers, anc motorists would be
interested in liters per 100 kilometers instead ot miles
per gallon. Most of us would be shopping, cocking and
working in metric.

The metric boosters were wrong.

There has been same {change), such as in autaomobile
manufacturing and product parckaging. Eut overalil, the
conversion seems tec be barelvy inching - or centimetering -
along. Many gas staticns, for example, ARRE GOINE BACK TO
GALLONS. (Emphasis added)

Some experts today say the nation’s transition may naot be
completed until after the year Z00C., {And if we are
fortunate that transition may be to a sensible TWELVE hased
metric system instead of an awkward decimal system.)

~Reprinted from Newsday, Leng Island, NY.

Farenthetical remarks added._“

VACANLC IES/AWARDE

Should you be on the Board of Directors? Do
you know a member of the Society whc should be
constdered for election to the Board? Send
your name or theirs to us. Do you know of
gomeone who deserves to be considered for the
Soctety’s Annual Award? Send your recommendo-
tions to us pleasé. .

13

DUODECIMAL TEST 1

In the early years of our Society aspirvants had to pass
four tests in duodecimal arithmetic before they became full-
fledged members. Thinking that some of our readers might
wesh to try their hands at these old tests, we reprint a
version of test number one below. We will print other tests
in future issues of the Bulletin.

THE DUODECIMAL SOCIETY OF AMERICA

Answers may be written or typed on these sheets. If addi-
tional sheets are used, refer to the questions by number.

Be careful to distinguish between decimal and duodecimal
quantities by italicizing or underscoring the latter.

A careful study of the folder originally sent to you will
enable you to answer these questions. We suggest that you
also study the first ¢ pages of Mr. Terry's "The Dozen
System."

Two copies of the Test are enclosed. One is for your
files.

Send your completed tests to the Chairman, Member
Qualification Committee, at the indicated address. The next
test will be sent to you as soon as this has been reviewed.

1. What Zdoes "Duodecimal™ mean?

YT 2

Dozenal' mear?’

IAN]

What does

&. What system of counting is in general use?

Hy

dow many svmbels are used in decimal counting? What are
they?

-

lontinued. . .




14

DUODECIMAL TEST (1), Continued

)
\n
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10.

11.

1Z2.

13.

14.

15.

16.

17.

19.

How many are used in dozenal counting?

What is the function of the 0, or zero?

What is meant by place value?

Has the zero the same function in dozenals as in decimals?
How is the zero used in fractions?

What is the general theory of duodecimal counting?

What new symbols are used, and what are they called?

What is 70 called, and what does it mean? (Italicized
numerals are duo—decimals.)

Write in sequence the dozenal numbers for 7 to 100, and
under them the corresponding decimal numbers.

In decimal counting, what would be the number of this
question?

What is the quantity commonly known as twelve called,
duodecimally, and why?

What dozenal quantity corresponds to the decimal quantity
144, and what is it called? Why?

10 articles can be arranged in how many equal piles of
how many articles in each pile?

10 articles?
There are 5280 feet in a mile. How many inches?
How many inches?

There are 3080 feet in a mile.

Add the following: 14 6839

6,295
3 g4e5 5,238

IX. Subtract the following: 689

12, Convert the following to dozenals:

20. Convert the following to decimals: 14, 30, 84, 100.

8,895
4¢3 5,238

I hope that you got some fun out of these questions.
time you will get some problems in addition and subtraction,

so study the table on Page 8 of The Dozen System.

glad to answer any questionms.

Learn to

SOME

think din

dozens.

A sheet of eight conversion rules which
originally accompanied Test Four of this
series is not in our files. If any of our
long-term members has such a list, we
would greatly appreciate recetving a

copy. Thank You. e

HISTORY

14, 30, 84, 100.

Next

I shall be

"The ancient units of linear measurement were ...
the digit (the width of a finger); the palm (the
width of 4 fingers, i.e., 4 digits); the span
(the spread between the outstretched thumb and
little finger, equdl to 3 palms); rthe cubit (dis-
tance between the elbow and the top of the wmiddle
finger, =squal to 2 spans or 5 palms);
fathom (the distance between outstretched arms,
or 4 cubits). That makes a span equal a dozen
digits, and a cubit equal two dozen digits.

and the

~ AMERICAN METRIC JOURNAL,

1985.

wolume XITT  MAR/APR
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SES r. Conti g &
STRANGE BASES (1), ontinued from page STRANGE BASES (1), Continued

1.2 Subtraction. _ 11 , A
[ 11 1 {-- carry for changing 1" intec 12
” : . ) L . 22 {-- step |
fn easy way tDlpEflﬂfm ??btraCtlDﬁ is to add Fh? n?gat1ve o Now we add the carry to step 1,
of the number to be subtracted. Thus m-n = & + (-n). obtaining
.. ) X ) ] . i -1 1 {=-- carry fraom adding
To +ind the negative of a number in base -3 we first - a P ; CAavh o A
: ) . - o , 0z { U far -(-2}) = +2)
introduce the rceoncept of (temporary) negative digits. We
will let 0’y 17, and 2° represent the digits -0, -1, and - .
“2. Thus -{102) = 1'0°2° N Similarily
S Hs mREel = : -112021 = {°1°2°0°2" ¢!
10 H $—- Car i i
Note that -0 = §° = +0 i LN | : carry for changing
X . i n + 221013 7 {-- =mtep |
-1 = 12 ittt bl e ; ‘ ]
o= 20 = 11 L -t ! {-- carry from adding
= < P z01 1 22 {or ~f~1833 = +i48;)

One could regularly emoloy negative digits in base -3, but
sur intention here is to maks only temporary use of them,
passing fram the negative of an integer expressed in
non-negative digits,; thra that same number expressed in
negative digits, and then to our result expressed in
nan-negative digits. {(This is analogaus toa the way in which

How, returning to our algorithm for subtracticn, we simply

charge {m-n) into {m + L{-nl j and procesd ac in addition.

Example

3

- . - . . ; . ; . -- carvy from changing diglts
Gauss first used imaginary numbers to obtain real solutions - ~;eby! nanging gigit
to real problems.) . I -
(=~ cgarry fromoadding
- - - suUm
Example:
‘ ) e yn . e e ) Nezt add 12Z1 and 21
Th2 negative of 102 = ~102 = 1°07°2" = +1{211 {or -[H] = 1971
S DR P
In tf le at d 3z foll Starti tth Lo
rn the evample above we pn EE sws. Starting at the - ; . . Py - P
¢ She EXample abave we proceed as Foloows. otarting at tha (112 for 1-121 - [51 = [-121 *+ [-53 = -171)
right we change 7 to li. This gives 2 rightmast digit of | ’
and a carry of +1 to he added to tha next digit which iz 2 . : . L . . ) :
) . ‘ ) P We can sometimes shorten the above procedure by wusing
zero. Since t 4+ 0 1s i owe now nave 17ii. Finelly we change . . Co o ) '
i . . 0 temporary negative digits as follows:
f7 te io mataining 3T 1371
Hore sxamale::
becomes
~ir o= i om -
Cr ot iz o2t
alact . EIE
W i .
1o 1 = 1112

Contivumed. ..
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STRANGE BASEE (1),

Fulty

“rion +0ll e he ousua!l algerithe we learned in
grade < nousing t vollowing table
5 P iTi o7 ognly tempor: y m g o1n
gl o o0 1E during the ilculations
Thus
. - on - L iy O
N I AR Voo -
i
-
1 { ir o i
"
AR . 1. e , P ds th: ¢
r . _ @ aif .
i a . - familia sty witn the
N SR sed 10 bases -0
: divide EEER Trooepaing the usuzl
us Cuv S - e abour

To subt., _. wWe
15 we add 1°1 . . Vi< ¢

SOF gAY
Ve

Continued

ment:oned previousiv

fashio

that

T

hug 1232

ETRANGE BASER

—t

(1),

Continued

From all of the above we can see that ative integers
less than -1 can ke zmploved as 3 oa a positional
number system using the digitse O, . ; . us tg the
absoiute value of the base -1, and ... . ..., satisfy the
criteria:

t. A1l numbers can aupr in , W, End

7. There exist s}~ thms z tour fundamenal

operations of arithastic,

1.5 Changlng Basesx

—

procedure,

X

Zhange =sve

o chiange a number
wwand the number

quals

intormation rega
]

nother

ane to

.

o

m

o

3

=
o

El

S5 om

change

e
I

1S
1o

-l

4

o L e

o I e O v T

:n the

from base
sua

s
Lt
2

~ &

s 1

‘nto Gase
ange the n
q convert

‘nto hase

-Z is asy @aough.

Tt

Simply

pi= 1 101 121

I oway, ov

R
©3owe two ztap
umber *I, {Far
e om one | se to
en Jystem, age ix.  Then
z tempor negative digit.
Jowe - ~d as follows:
7N
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ihe folloxing are svailable frow the Society ‘]

PN

= i. Dur brochure (free)

1 2. An Excursion in Numbers™ by F. Eaerson Andraus. i
; of Reprinted froa the Atlantic Nonthly, Dct. (934, !
MY e : (Single copies free. Bulk urders avaiiable,)

S. Hanual o7 the Dozen Systew by Beorge S. Terry i
50)
4. Hew lusders Gy F. Eaerson dndrews {§30100)
3. Douze: Joere Div Futur by Jean Essig, in “rench
{10200}
fozenal | “de rule, designed by Tos Linton (43;00)
. Back issues of the Duadecisal Bulletin

fas available) 1984 to present ($4:00 pach)
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SYMBOLS —— A REPLY TO DUDLEY GEORGE

Dr. Paul Rapoport
HcHaster University
Hapilton, Ontarso, CAN

In Bulletin 50; page 17; I was interected to sze Dudls
George = symbels., (I think the spellings and nomencla
are problematic, byt that doessn’'t aatter for this 1itt

~ aG|_:
or teg
verals
3f the
I bel:
3 to En
s T -
" s 1 C
didg noan
liks tt
horiz bar
-1 - 1
Oniy =

lways found things like % and #
e1ly prigr Guse 15 oiher wavs,
abie tor He zpne stated
orne, thei i ths=
zs1de of the zero makes at
ifG ) e
N THE COVER
0CT 31 = DEC 25 when octal 31 = decimal 25,

THARES TO PROF. ROCHELLE KEYER, HASSAU COMRURITY COLLEGE, #Y.

WHY CH#' SE?

This same question was probably rife in Europe between the years 1000
and 1500, when the new Hindu-Arabic numerals were siowly making their
inching progress in dispiacing the comfortable and familiar Roman numerais
then universally used.

Yet, although it took D years, and despite much opposition—{“Who needs
a symbol for nothing?”)—the new notation did come into popular use.
Released from the drag of Roman notation, man’s thinking leapt forward
dramatically, and mathematicians discovered a new dimension in mathe-
matical symbolism. Working with Hindu-Arabic numeration, they found that
the new system better accomodated mathematical statements and
tacilitated the working out of ideas. Re-examining their fundamentai con-
cepts of numbers, they made advances in arithmetic, algebra, logarithms,
analytic geometry and caiculus, and thus contributed to the expiosion of
auman thought which later became known as the Renaissance.

in a relatea development, man awoke to the fact that different number
bases couid be used, and as early as 1585, Simon Stevin stated that the duoc-
decimal base was  >e preferred to the base ten.

The parallel seems tenable. The notation of the dozen base better ac-
1 ymodates mathematical statement and facilitates ideation. it too, is a step

rward in numerical symbolism. The factorable base is preferred for the very
: 1me advantages which led the carpenter to divide the foot into twelve in-
_.es, the baker and the grocer (one who deals in grosses) to seil in dozens,
:he chemist and the jeweler to subdivide the Troy pound into twelve ounces.
1 yet, this is accompiished by such simple means that students in the
orimary grades can teil why they are better. Literaliy, the decimal tase is un-
zatisFACTORYy because it has NOT ENCUGH FACTORS.

“hen should we change? Yes, but no change should be forced. and we urge
<0 mandated change. All the worid counts in tens. But people of understand-
:ng should learn 10 use duodecimals fo faciiitate their thinking, their compu-
‘ations and their measurings. Base iwelve should be man’s second mathe-
matical lanquage. It shouid be taught in all the scnools. in any operation, that
pase shoulu red his the most advaniageous, and best suited to the
work involved. We expect that duodecimals wiil progressively earn their way
.nto general popuiarity because they simplify the aii-important problem ot the
correiation of weights and measures, the expansion of fractions (1/3 = 0;4)
and give an aavaniage in caiculations involving time and our twelve-month
calendar. Perhar b 7 - ve v 00, (or maybe oy 1200; which is 14; years
‘ater!) ducdec s v De he ore popular base. But then no change need
32 maace, because peopie wili already be using the more convenient basse

“Uplaying with numcers” has sometimes fascinated vou, if the idea of ex-

yiimenting wNew AL N7 base seems iniriguing, if vou inink you might
efokecr . head i . . ong new frails in a science which some
) o 5{& isheg and without new ~ ails, then
N ot ) B ‘ : )r‘“l U !
Yl e . A B suotract, .nt yoAr

i | orofitable
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COUNTING IN DOZENS

7 2 3 4 5 6 7 8 9 * # 10

one two three four five six seven eight nine dek el do

Our common number system is decimal—based on 10. The dozen system
uses twelve as the base, which is written 70, and is called do, for dozen. The
quantity one gross is written 700, and is called gro. 7000 is called mo,
representing the meg-gross, or great-gross.

In our customary counting, the places in our numbers represent suc-
cessive powers of ten; that is, in 365, the 5 applies to units, the 6 applies to
tens, and the & applies to tens-of-tens, or hundreds. Place value is even more
important in dozenal counting. For example, 265 represents 5 units, 6 dozen,
and 2 dozer-dozen, or gross. This number would be called 2 gro 6 do 5, and by
a coincidence, represents the same quantity narmally expressed as 365.

We use a semicolon as a unit point, thus two and one-half is written 2;6.

Place value is the whole key to dozenal arithmetic. Observe the following
additions, remembering that we add up to a dozen before carrying one.

94 136 Five ft. nine in. 5,9’
31 694 Three ft. two in. 3,2’
96 3#2 Two ft. eight in. 2,8
194 1000 Eleven ft. seven in. #7

You will not have to learn the dozenal multiplication tables since you al-
ready know the 12-times table. Mentally convert the quantities into dozens,
and set them down. For example, 7 times 9 is 63, which is 5 dozen and 3; so
set down 53. Using this “which is” step, you will be able to multiply and divide
dozenal numbers without referring to the dozenal multiplication table.

Conversion of small quantities is obvious. By simple inspection, if you are
35 years old, dozenally you are only 2#, which  12) 365

is two dozen and eleven. For larger numbers, 12)30 + 5
keep dividing by 12, and the successive re- 12)2 + 6

mainders are the desired dozenal numbers. 0 + 2 Answer: 265

Dozenal numbers may be converted to decimal numbers by setting down
the units figure, adding to it 12 times the second figure, plus 122 (or 144) times
the third figure, plus 12° (or 1728) times the fourth figure, and so on as far as
needed. Or, to use a method corresponding to the iltustration, keep dividing
by ', and the successive remainders are the desired decimal number.

Fractions may be similarly converted by using successive multiplications,
instead of divisions, by 12 or».

For more detailed information see Manua! of the Dozen System (31,00}
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e~ DETACH H

We extend an invitation to membership in our society.
Dues are only 812 (US) per calendar year; the only requirement is a constructive interest.

Application for Admission to the
Dozenal Society of America

Name

LAST FIRST MIDDLE
Mailing Address (for DSA items)

(See betow for alternatc address)
Telephone: Home Business

Date & Place of Birth .

College _ Degrees

Business or Profession

Employer (Optional) S

Annual Dues ... $12.00 (US)
Student (Enterdatabelow) ............... $3.00 (US)
I TN $144.00 (US)
School
Address -

Year & Math Class —

Instructor Dept. -

Other Society Memberships __.

Alternate Address (indicate whether home, office, school, other)

Signed . _ Date .

My interest in duodecimals arose from

Use space below to indicate special duodecimal interests, comments, and other
suggestions, or attach a separate sheet:

Mail to: Dozenal Society of America
c¢/o Math Department
Nassau Community College
Garden City, LI, NY 11530
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