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THE SOCIETY'S ANNUAL AWARD

by F. Emerson Andrews

The officers of the Soclety have pre~empted this page, over
the protests of Editor Beard, to make a speclial announcement,
The Awards Cormittee, consisting of George S. Terry, chairman,
Eugene V. Scifres, and Lewls Carl Seelbach, has unanimously con-
ferred the Society's 1947 Award upon Ralvoh H. Beard "for his
significant contributions to duodecimal literature, especlally
in the field of weights and reasures, and for his invealuable
services to the Soclety as its Secretary Treasurer and as found-
er and Editor of its Bulletin."®

Probebly every member of the Soclety has had reason to be per-
sonally aware of Mr. Beard's high talent and unflagging labors,
and will sHare your officers' undisguised pleasure at this year's
choice, Fewer of us, perhaps, knew how recently Nr. Beard be-
came deeply interested in duodecimals, and how rapidly he has
become & raster in several of its speclal fields.

In Septenber, 1841, Nr. Beard addressed a letter to the author
of NE'7 NUMBERS in care of its publisher, with carbons to four
persons mentioned in that book. He saw special need, in view
of the internationel situation, to educate the public in the ad-
vantages of duodecimels, "Is there an organization for this
purpose?" he wrote., "If no organization exists, I would like to
help, unprofessionally, in starting one. . ."

Three of the persons he thus addressed were kr. Terry, the
late ¥r. Seely, and nyself. We had alreedy formed a correspon-
dence group which celled itself the Duocdecimal Society of Amer-
ica, in informel existence since 1835, 'We needed the fresh sn-
thusiasm end the organizing genius of kr. Beard, and we 1invi-ed
him to joln us. The place he has made for himself in the five
years which have followed is known to ug all.

In giving Ralph H. Besrd its award for 1547, the Society hon-
ors itselfr and belatedly recognizes & great contribution of time
and talent to its organization and its continuing work.
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OFFICIAL TRANSACTIONS

The Annual lieeting of the Soclety, as well as a meeting of the
Board of Directors, was held at the Russell Sage Foundation
Building, 130 East 22nd St., New York City, on the 23rd of Jan-
uary, 1947.

The reports of officers and committees indicate that the Soci-
ety is meking steady gains in membership, in r}nances, in the
exploration of duodecimel history, and in public effect. Espeo-
i1ally notadle is the more general inclusion of materiel on duo=-
decimels in the new methematical texts being published.

Plans for the yesr include enlargement of the membership, the
formetion of e rwathemetics research group, the pubk@cation of a
bibliography of duodecimal tables, and the preparation of fur-
ther duodecimel articles for publication.

The officers end committee cheirmen for 1947 are:

Chairmen of the Board Georgs S. Terry,
507 Main St., Hingham, Mass.

President F. Emerson Andrews,
34 Qgk St., Tenafly, N.J.
Vice~President Peul E. Friedemenn, 4124 Greensburg Pike,
Forest Hill, Pittsburgh 25, Pa.
Secretary-Treasurer Relph H. Beard, 20 Carlton Place,

Staten Island 4, N.Y.

Committee on
Awards George S. Terry, as abovs.

Mary Lloyd, 2304 Forest Park Ave.,
Beltimore 7, Nd.

Mathematical
Recreations

Mathematical Research Harry C. Robert, Jr. 1883 Johnson RA.N.E.,
Atlanta 6, Ga.

Member Quelification Mary Lloyd, as above.

Nomenclature Kingsland Camp, Room 1009,

393 7th Ave,, N.Y. 1, N.Y.

Jemison Handy, Jr. 3422 West 59th Place,
Los Angeles 43, Calif.

Public Information

‘feights and Measures Ralph H. Beard, as above.
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THif FIBONACC1 SERIES

by Harry C., Robert, Jr.

Leonardus Pisenus {(Leonsrdc of Pisa,) frequently called Fibo-
nacci, very probably was one of those individuals whose fate it
was to live centuries aheed cf their times. “Whether such a fate
1s a matter of 111 fortune for the individual or one of extreme
good fortune for the rest of menkind is an interesting matter
for speculation which we will leave toc the philosophers.

Living during the first blush of dewn of the Renaissance, in
the first two or three decades of the 13th century, Fibonacci's
history i1s still obscured by the dark cloud of ignorance that
marked the Dark Ages. Certairly he was the greatest problem
solver of nis dey. As an Algebreist, his methods zand hls nota-
tion were not improved on for several centuries. WVithout doubt
he played a very important pert in the introduction of the Ara-
bilc numerels gnd the most Iimrortant Hincdu "zero" intc Europe.

Mthough meny of our energetic delvers into the past have
treced some of his problens and methods to the Egyptians, Arabs,
end others, end therefore suspect hix of having & secret source
for others which they have beern ureble to trace, they have not
yet been able to rob him of all claim to fearwe as an original
methematiclan. Possibly he wes only e messenger boy, but if so
he did his job well, deiivered the right ressage at the right
place and at the a-propriete time, and elthcugk we do not know
how he depsrted this life, he left the world his debtcr.

Today we have little to remind us of Fiboraccl and hLis impor-
tent part in the develovuwment of mathewatics, -~a parsgraph or twe
in our larger encyclopedias, soxetimes s footnote in popular
mathereticar works, little else. But for one thing the world
night forget trnis worthy pioneer. This 1s the happy circum-
stance theot has resulted ip his rickname, "Fibonacci," being ap-
plied to thet most interesting suwmetion series -

Base X 1 1 & 3 5 8 13 231 34 55 89 144 233 ., . .
Base XII l7 1 2 38 5 8 11 18 2% 47 75 100 175 . . .
where each terw ls the sun of the two preceding ones,

The importsnt ovlecce of this series in phyllotexls, its other
close relationships to neture, such as the retio of plenetary
periods, sunflower and seesheil spirels, and the use of its

terrs to form anproximaticns of the Golden Mean, have been rath=-
er fuily covered in very capable works, including Lick's "Recre-

etions irn letheratics:"™ Morthrop's "Mddles in Mathematics;"
A. ¥, Church's "On the Interpretation of Phenonens of Phyllotax-
is;" eand Jay Herxhidge's "Iracticel Applications of Dynamic Sy:n-

retry.”
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Thus fer, we have divided our worthy algebraist into several
dhases and left him to the mercy of the rhilosopher, historian,
botanist, and artist.
works that mention the Flbonaccil series say that it has little

use in mathematics,

But he was a mathematician.

True, most

and so far I have found only one instance, =

Uspensky and Heaslet use 1t in the proof-of Lamés’' Theorem, in
their work on "Elerentary Number Theory."
we have overlooked something? Let us look at the series.

Term No. Value
i 1
2 1
3 2
4 3
5 5
6 8
7 12
8 19
s} 2%
% 47
£ 75

10 100
11 175
22 275
13 42%
14 €x3
I5 £11
16 1 584
7. 2 505
4 18 3 L8
18 6 402
1% X 228
2 14 701
20 22 X000
21 37 501
22 5% 801
23 85 802
24 133 £08
25 209 705
26 841 808
27 542 111
28 880 718
29 1 218 82%
2% 1 X£0 347
25 3 108 £75
30 5 000 300

#* These numbers

Factors

3:7
2-15
5-£

2—1.52

11-25
2551
3-7-32

25.15-17

31-856
35235
2°11-281

75147

29327412

5%.18%1
175-375
24154591
83+11-25+185

23525127

3:7+3¢£+133%
2475+£561
£11-2097
~11+621%1
24.3§‘15'17'8£

Is it possible that

New Primes

royont

11
7
15
£
75

175
25
51
32

£11
47

31:88
35
281
147
14 701
18

1 8XI
375
45-81
185

209 705%
27

548 111%
1 332
£ 561
2 097
6% IX1*
8%

only pertially checked as Primes.
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Now it 1s not the purposc of this paper to dernonstrate any
startling new vproofs or truths, The fect 1s, I don't have any.
Perraps there are none. However this series either involves or
produces a great nany interesting relationships, several of ther
being of ern unexpected charccter, There is nc evidernce in the
ordinary literature to indicete that trese relationsliips have
been investigsted to any extent. The probebility is that most
of ther. lead irnto blind alleys, yet certain of the chsrecteris-~
tics of this series could couceivably produce the xey to unliock
sore of our unsolved problens concerrirg primes.

" So, without proof, end as briefly as possible, I will swuiiare
ize a feiws of the nost obvicus relationshivs. The proof of sone
1s self evidernt, others are a little wore subtle, and probebly
sore ezre beyond our ability to prove at this time, If any one
or rore cof these sinple charecteristics strikes your fancy, in-
vestigate it carefully ycurself. You will at least find it as
interesting, lnstructive, and as profitebie as your favorite
revelving nucbers.

Recurrences and Other Relationships

1. Terwinations: The do and unit place figures repeat every
two-do terns. This cherecteristic is true only for the dozenal
base. On bese ten, units (oply) c¢ycle in sixty terus.

Z. Desigreting the nuwber of the term as "n" and the corres-
ponding value by Py, we have:

F,o= Fro1 ¥n-2, the basis of the series,

And slso Fy = (2)Fp.p + ¥y z
Fp o= (8)Fp.s + (2)F, 4
Fp= (8)Fh.y + (31Fp.5

Or in genersl F, = (Fp+lJFn~p + {Fy)Fpopoy

3. Ir addition to the foregoing there apoear to be a great

nurber of other relationships not directly connected to those
given in (2). As just one exemple:

Fn = (4)Fpn.3 + Fpog

4. Returning to the genersl form given in (2) and maxing n
even (or Zn; end p = n, we obtain:

an = (Fn+l)Fn + (Fn)Fn,l

= Fy(Fpyy + Fpog)
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or, sirce Fp = Fpip1 - Fpo1,

> 5
Fan = Fos1 - Fp-oa

w5

and the corresponding expression for odd terms 1is:

2 2
Fop+1 = Fos1 - Fp

5. In like manner:
=3
Fzp = E%+l - Fg-l * Fp

; 3
where, since F%+L - Fpo

is divisible by Fr,] ~ . l’ which is
equal to Fy,

it 1s evident thet ¥z, 1is divisible by Fp.

6. Frow (4) end {5) we see thet Fg, is divisible by
is likewise divisibie by ¥Fy.

ries, it is evident also that Fyq
also by Fyx. It enpears that F, will also be divisible by
Fe(Fn), 1f x and n are relatively prime. In gensral, every
nrive appearing a8 & Tactor of one of the terms will recur in
regular cycles. That 1is, if a factor, p, first occurs in the
mth term, it will recur in the Z2mth, J3wth, kmth terms end
will not be a factor of any other terms ir the series.

F,, and
From observation of the se-
will be divisible by ¥, and

no term in the seriles will be
e orire unless n 1is a prime, If n 1s prime, and the corres-
vornding term of the series 1s not, it must be conposed of prime
factors which have not previously occurred in the series, For
exairple, look at term 1I7.

7. Because of (6), for n=> 4,

8. With the exception of the 6th and 10th terms, it appears
that every terw of the seriss, starting with the 3rd, introduces
one or more new prime fectors into the series.

8. With the exception of the 5th term, each new prime factor
introduced will be of the form xm % 1, where =n 1is the number
of the term and apparently k cean be any integer.

%. 1t appeers that sooner or later every prime will appear as

e fector of one of the terms of the series. From (9), any prime
p must eppeer not leater than the (p+l) term.
£, For n < 10, TFqu << n®

For n = 10, F, = n% = 10° = 100

For n >10, Fn‘:>n2

From the genersl appeerance of the seriles, it is very uniikely
thet any other terms of the series are sguares. In fact, with
the exception of 2, 3, and 5, it is unlikely that powers of the
prime factors will be greater then one. At voints in the series
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where it night be expccted thet scuares of 7 or 11 would occur,
only the first power shows up, This statement hes, however, by
no reans been proven.

10, TUspensky and Heaslet use, es an exercise in their "Ele-
rentary Number Theory,” the pronosition that any two consecutive
terms of the PFibonaccl series are reletively prine. Not ornly is
it apperent fron the foregoing that this is true, but elso that
any three consecutive terms of the series are also relatively
pr¥me.

11, Several writers have shown that any two consecutive terms
produce & convergent of the continued freacticn:

\
oy
N+

s . v — Fn
+ Fn-1

]
’_J
+

—p

i

I

. Fn
or g produces convergents of the continued frection:

5 -1
2

il 1ot
ol o
- f

4+
o 1]
+

12, Meny other relaticnships -involving the same retios can be
developed by such expressions eg:

Fn , ¥n | or in genersl

fnre Fpx3

Fa_

Fnip

13, 1t elso eppears that the series may be defined &s an ap-
proximetior in.whole numbers (integers) of a geonetrlcal pro-
gression whose first terr is:

V5 + 1 .
2

vB + ) , and whose ratic is That is, it

2 3
may be written: |5 + 1|, 1('5 + ]) , l(/5 + N, etc,,

2/% 2 73
where lA| indicates the nearest integer to A .,
14. By means of (13) any tern. may be found by the expression:
n

F, 1is the neecest integer to ?%Gliiijj

inother expression which does not Involve approxinations, but is
sonewhat more conpliceted for large velues of n , erises from
the expension of:
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2 2
which 1t may be shown that A = Fpn.1 end B = Fy . That is:

Z5. Relationships similar to those in (13) end (14) can be
8et up for the expression V5 - 1

5 .

n
gi + 1) , which mey be put in the form: A + BC/B + % , in
o

16, It should be noted that:
/Bl 2 _(vBa+ )4

= = =1,
2 S5+ 1 35+ 1)
; 2 VS -1 VB a4+ 1
Mso that: = = -
a 75+ 1 3 > 1 . And,
using our series: :
Fn+l Fn (“l)n
LD | SE . — e
Fo o Fpa FrFpsl

17. A Tew of the other relationsnips between terms are:

F§ = (-1)n
g

Fn_3an+3) - Fi = (~1)n+2(4)

Fn-1(Fn+1)

1

]

Fn-g(Fn+2) (-l)n+l

b
or in general:

Frop(Fnip) = FE = (-1)2P7d(p )2

And a still differeht seriss:
Fraa{Fy) = P p(Fpg) = (-1)0

18, Finelly, just one of the pany expressions for the sum of
the first a terms of the series:

z=n
Fy= Fpeg =1
Z:

Tpg foregoing should suffice to introduce to those not already
Pariliar with the series of Fibonscci some idea of its possibil-
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ities, its pasrellel tc our systen of all nuwbers, and its weelth
of recurrences and other relationshins. Terhaps I have omitted
or have vot yet found some relationskhip of greater importznce
than any of those rmentioned. Perhaps you will find it.

In gll feirness, it should be mentioned that such an eminent
authority es Dr. Eric T. Bell considers any investigation of the
Fibonaccl series aside fror Leonardo's original use in a problem
concerning the progeny of rabbits, as much «do abocut nothing, or
at least very little., Dr. Bell, in his "Development of Mathsema~ .
tics,"” also says that there is a very extensive literature on
the subject, ruch of whica borders on the eccentric, and then
&dds that the most interesting rmodern work is one by E. A. Lucas
(in French) published 1878. 3ince none of the othzr readily
evaileble reference works even hints that there is a literature
on the subject, I em left in the dark, both as tc what extent
various phases of this interesting series have bsen thoroughly
investigeted, and alsc es to what Dr. Bell ccnsiders eccentric.
Ee could mean re.

Mr. Terry adds an ertistic footnote to Paragraph (1) of ¥r.
Robert's article:

"Not only do tne last two figures cycle in 20 terms, but they
ere errenged in an interesting symmetry about the I0th, 30th,
50th, etc., terms. Travelling in either direction frowm these
terms, the series of the endings of the odd terms is 01, 02, 05,
11, 2x, 75, and reveat. The arrangement of the even terms is in
conplerentary peirs, as 47 and 78.

"Note elso thzt the 1st differences (and the 2nd, and the nth)
repect the original series.”™

It is er interesting co-incidence, that Lewis Carl Seslbach
submitted a corment, paralleling i\r., Robertts Paragraph (4), at
about the seme tine thet l'r. Robert's paper was received.

MICROFIIM OF TERRY'S "DUODECIMAL ARITHMETIC®

Eugene M. Scifres hes had George S. Terry's "Duodecimal Arithe
metic" recorded on microfllm with the consent of the author d
of the publishers, Longmans, Green & Co., and has donated a copy
of the film to the Soclety., The film reproduces the book, page
by page, esach exposure occupying a &pace 1" x 1™ on the same
standard 35 mm. film as fits the lLelca, Contaex, ete. This filnm
will fit the standerd slide-film projector, and does not require
a speclal projector, or "reader,™ as it is sometimes called., For
lectures and group discussions, this will meke an excellent vis-
ual aid, end we are deeply grateful to Mr. Scifres for his fore-
sight and gernerosity in meking thls donation to the Society.
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FERMAT'S FACTORING FORLTULA

One of the rwany advaentages of the duocdecinal number base is
the greater ease in separating prirke and comwposite numbers, and
in identifying possivle fectors and roots through terwinal fig-
ures,

Bxtensive llsts of primes have been published, the work of
D. H. Lehuxer being widely recognized in this field. But, fre-
quently, in checking the results of some formuls or hyvothesis,
the number in question will exceed the scope of the evallable
tables, and the ledbor of determining whether it 1s prime or com=
pesite 1s considerable,

Fermat developed an operation to perform thls task which cur-
tails the work involved. 1In the following extract from his
works, we have taken the liberty of transposing hiec flgures to
the duodecimal base,

"M odd nurber not a square can be exvressed as the difference
of two squares in as many ways as 1t 1s the product of two fac-~
tors, and if the squares are relativeiy prime, the factors are.
But 1f the squeres have a common divisor, the given number. is
divisibie by the common divisor, and the factors by its square-~
root.

7Given a number, (for exzmple, 487 081 381,) to find if it be
& prime or composite, and the factors in the latter case.

"Extract the square Troot. I get 22 085, 2 2 0.8 &

with the remainder 12 4X0. Subtracting 2 14 87 08 13 8

the latter from twice the root plus one, 4 -

I get 24 862, which is not a square as 427 87

seen from its ending. Hence I gdd #4 152 84

(= 2+ 2r + 1) to it. Since the sum, 4406) 3 C8 13

68 C00, 1s not a square (as determined ‘2 X8 54

from the lest three digits,) I add the 44145) 12 7% 81

same number increased by two, 44 153. And ) 19 88 %1

I continue until the sum becomes a square. 1 £4 20
"This does not happen until we reach 44 14%

422 100, which 1s the square of 710. - 12 4X0

: 24 862

"To finéd the factors of the given number, + 44 151

I subtract the first number added, (44 151, 68 00

or, 2 + 2r + 1,) from the last eddend, (or ’ + 44 153

44 1869,) ard to half the difference I edd 2. etc.

The result is 70. The sum of 10 end the s 44 169

root (r) is 22 095, Adding and subtract- 710% = 422 100

ing the root of the final sur {720,) I get
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22 7X5 and 21 585, which are the two num- 22 095 22 098
bers nearest to r whose product is the + 710 - 710
glven number. They are the only factors, 22 785 21 585

since they are primes."

.
. » .

The preceding operation, while lengthy in some cases, 1is not
leborious. Becsuse of the clearer identification of the termi-
nal figures cof squares in duodscimals (as compared with deci-

mals,) it is necessary to test very few of the intermediate
sums &s possible squares.

ADDITIONS TO DUODECIMAL BIBLIOGRAPHY

Cauchy, A. L.
Elementa Doctrinae Numerorum, 1841.

Dickson notes thet he discusses indicators relative
to the Base m .

Chrystal, G.
Algebra.
A. & C, Black, Ltd., London, 1832, Part I, p. lés,

Suggests use of lower case Greek Tau and Epsilon
for X and g£.° '

Courant, Richard, and Herbert Robbins.
Yhat Is Mathematics?

Oxford University Press, N.Y. 1914,

Notes on the use of basesy other t
twelve, han ten, including

Encyclopédie Méthodigue, Paris, 1784.
b'athématiques, Tome I, p. 575-577.
Echelles Arithmétiques.

Use of any scale whatever. Authors:>d’Alembert, Bossut
de La Lsnde, and Condorcet.

E}

Gauss, C. F.
Disquisitiones Arithmeticae. Paris, 1801.
Dickson notes that he discusses the relations between

indices for different bases, and the choice of the
most convenient base.

Hooper, A.
The River Methematics.
Henry Holt and Co., N. Y. 1945.
Casuel mention of duodecimals, p. 8.



12 T he Duodecimal Bulletin

Jemes, Glenn and Robert C.
Vathematics Dictionary.
Digest Press, Van Nuys, Celif., 1946.
Duodecimals defined and described under headings,
Duodeclmals, and Base.

Kasner, Edward, and Jemes Newton.
Nathematics and the Imagineation.
Simon and Schuster, N. Y. 1940.
Duodecimals briefly described, p. 190.

Kraitchik, kiaurice,.
Vathematical Recreations.
W. W. Norton Co., N. Y. 1942,
Notes on the use of various nuuber bases, as well as on
the use of the inverse notation.

Lagrange, John Louis,
Lecons élémentaires sur les mathématiques.
Journal de l'école polytechnioue, Vels., 7-9, Paris, 1795.
"For a number written to Base a , its remeinder on

divisicen by a - 1 is the same &5 the sum of its digits.”

Lee, J. H. Rutherford,
Duodecimal Weights and Measures.
Bond Printing Co., Hemilton, New Zealand.
Proposal for a duocdecimel system of Anglo-American
welghts and measures, with no consideration of any
duodecimel notation. Iany parellels with Do-Metric
measures.,

Lion's Tuzzle Club, (& supplement to The Liomn, official publica-

tion of The Lion's Club, Chicago, Ill.)

Duodecimal cryptarithms in l1ssue No. 50, Nar. 1946
and No. 52, Jul. 1946,

Lodge, Sir Oliver,
Easy Methematics.
lracwillen, London, 1905. p. &S,

"It would have been far more convenlent 1f the human race

had agreed to reckon everything in dozens, but as they
have in early semi-sevage times arranged otherwise we
must now meke the best of it.™

Logsdon, Nayme I.
A Vathematician Explains,
Unlversity of Chicagoe Press, 1935.
Mention of the duodecimal bass.

Merriman, Gaylord M.
To Discover Matheratics.,
John 'yiley end Sons, N. Y. 1942. p. 17.
¥ention of the duodecimal base.
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>Newsom Carroll V.

An Introduction to College Mathematics.
Prentice Eall, N.Y. 1946. p. 44-54
Description of the use of various bases, including the
Base Twelve.

Northrop, Eugene P.
Riddles in Mathematics.
D. Van Nostrand Co., N.Y. 1944,
Mention of the duodecimal base.

Tanner, Lloyd,
Messenger MNath., No. 7, 1877-8.
¥ound how many numbers N of n digits to the Bass r,
end with the same diglts as their squares.

Tejada, Juan de Dios (Columnist)
Sistema Duodecimal
A review in his column, La Marca de Tecnica, in the
Havana daily, Informaclon, 19 August 1946, '

Trautwine, John Cresson,
Civil Engineer's Pocket Book.
John Wiley and Sons, N. Y. ‘
Duodecal or Duodenary Notatlion. Footnote refers to
John W. Nystrom.,

Ven Buskirk, Paul,
Discrepancies in Metric System.
Civil Engineering, May, 1946. p. 2186,

YOUR MAILING LIST

We are eager that every one who is interested: in duodecimals
learns of the existence of the Soclety, and of what it is doing.
#e maintain a 1ist of such names, and mail to them some one or
other of the Soclety's publications from time to time.

Probably most of us know of several individuals in the circle
of our acguaintances who should be added to thils list., If you
will send us thelr names and addresses, we will be happy to send
then an occasionel mailing.

Each of us, too, should keep a sufficient supply of duodecimal
materizl on hend so that we can give adequate encouregement to
an interested inquiry.
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DUODECIMAL NOMENCLATURE - Further Notes
By Kingsland Camp

This article presents a rearrangement and possible improvement of
the ideas set forth in my previous essay in Vol. 1 No. 2, page 4 of our
Bulletin. We may create at the outset the following "coincidences:"

(1) The sound No shall signify none or zero, as it already does in
several languages and in ‘some contexts also in Eaglish.

(2) The sound Doe shall signify twelve, as is already the nsage in
our Society.

{3} The scheme of consonants, vowels and diphthongs shall lend them-
selves to a mnemonic not too difficult to memorize.

The new suggested arrangement follows. It shows for certain conso-
nants alternate forms that may be preferred by those speaking some other
languages. English vowels and diphthongs are spelled out inm the least
ambiguous two- or three-letter form. Hard E is overscored 1o prevent
ambiguity; with the same end in view, the vowels and diphthongs have

been chosen to be recognizable whether pronounced long or short. The

inevitable future importance of the Russian tongue wakes it worth while
to sbow close equivalents in it also.

Numer- Comso- As Russian Vowels, Pronun~ Russian
als nants in  form Diphthongs ciation form _Mnemonic
o N H oh o] oo no HO
1 D, T B, T eh 3 11 day A®
2 L4 M ee H 22 me MY
3 F & ah & 39 fah ¢a
4 S,2 ¢, 5B oo y 44 soo Cy
5 R, L D, J ta’ ee-~ahk',yah a 55 rialpH
6 B,P 6,1 iay’ ee-ay', yea € 66 biay]Ge
7 K K io! ee-oh’, yo € 77 kio! KB
8 Sh g at I, eye ‘alt 88 shy wmayg
9 J.Ch q oy ) of 99 joy do#t
X V. B ay ah’-o0 ay XY wvow may
E G Eeesc T tu’ ee-o0!, you D EE Eiu' ro

Some may find it easy to pronounce the first eight words of the mne-~
moni¢ with a thythm not far from that of the familiar musical scale i(do,
re, mi, fa, sol, la, say, do).

We then have the following pames for digit-pairs; the mmemonic of
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course is along the diagonal from upper left to lower right:

0 or o0
no
HO

1 o0r o1
nay
R2

2 or o2
knee

HH

3 or 03
nah

Ha

4 or o4
noo

HY
5 or 0§
nia’l
HSA

6 or ob

niay
He

7 or a7
nio’
HE

8 or 08
nigh
Ha#

9 or o9
noy
HOH

X or ok
now
Hay

E or of
niu’!
B0

10
doe

(el

11
day

A2

12
Dee

pitd

13
dah

Ba

14
doo

ay
15
dia’
As

16
diay
e
17
dio!
né
18
dye
nai
19
doy
(e}’
X
dau
nay
15
diu’
ity

20
Hoe

MO
21

may
N3

22
me

MU
23
Ha
Ma

24
moo

uy
25

mia’
M5

26
miay
Me
27
mio'!
ué
28
my
%¢:874
29
moy
MOK
2X
may
way
P
miu’
W

30 40
foe so
o co
31 41
fay  say
fsil<) o2}
32 42
fee see
du [¢}]
33 43
fah sah
ta ca
34 44
foo so00
¢y cy
35 45
fia’ sia!
s cs
36 46
fiay siay
de ce
37 47
fio! siof
e cé
38 48
fie Sigh
dad .cai
39 19
foy 0y
dor coi
34 qX
fau sau
day cay
3L 4E
fiut siu’
fr c©b

50

roe

po

51
ray

pe
52

ree

pH

53
rah

pa

54
Yoo

Py
55

ria’
ps
56

riay
pe

Rio!
pé
58
rye
pai
59
Roy
po#
5X
rav
pay
58
riu’

PR

6o
beau

[o%}

61
bay
63

66
biay
Ge
67
bto!
6e
68
buy
bait
69
boy
Goii
6X
bau
6ay
6F
biu’
6p

70
ko
X0

71
kay
K3

72
key

XY

73
kah

xa

74

coa
Ky
7

kia'’

Ka

76
kiay
Ke

77
kio’
X€
78
hat
Kal
79
coy
KOX
7X
Ccow
ey
&
kiu'!
KD

8o

90
show Joe
B0 90
81 91
shay jay
ic) 93
82 92
she jee
mHU ua
83 93
shah  jah
mna ya
84 94
shoo Jew
my y
85 95
shia' jia!
ms 34
86 96
shiay jiay
me 4e
87 97
shio! jio!
mé g
88 08
shy jai
meE  gag
89 99
shoy joy
EOX 9OH
8x ok
shau jau
may vay
8E ok
shiu’  jiu’
ED up

Xo
voe
BO

X1
vay
RO

X2
vee
3%

A3
vah

Ba

X4
voo

By
A5
via'’
BSA

X6
viay
BE
Iy
vio’
BE
X8
vie
B&NR
X9
voy
BOW
XX
vow
Bay

Xe

15

Lo
go
ro

E1
gay
)

Tee
'

gah
ra

£y
goo
ry
s
Zia’
fal:
£6
Biay
re
£y
210’
rs
ES
guy
raf
Eg
goy
roit
EX
Pau
ray
=R

view Fiu’

BD

o
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And the following briefly recited multiplication table.
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gested by the punctnation marks, may facilitate memorizing.

Pauses, sug~

o1 02 03 04 05 06 07 08 09 oX of
nay knee nah noo nia' | niay | nto’ nigh noy now  niu’
H3 HE Ha HY HS He HE Haf  HOR  Hay HD
02 o4 06 08 oX 10 12 14 16 18 X
knee moo; niay mgh now, !dae dee doo, diay dye dau
Y HY BE Hai  Hay : OO U Iy - He Jai  pay
03 06 09 10 13 izé 19 20 23 26 29
nah niay noy; doe dah diay | doy, Hoe Ne miay moy
HA He HOR o p£:3 ne HOE MO ua Me MOH
04 08 10 14 18 20 24 28 30 34 38
noo nigh; doe doo dye, | Hoe moo  my, foe foo  fie
HY £:37 QN (o} ay Zak | Mo My vag  do ¢y ait
05 of 13 18 21 26 28 34 39 42 47
nia’ now dah dye may | miay |miu' foo fo! see sia’
HsT Hay  Ja Hail N3 Me ME by $od cm o
06 10 16 20 26 30 36 40 46 50 56
niay; doe diay, Moe miay,| foe | fiay, so siay, roe riay
HE no e MO ue do | de co ce o pe
07 12 19 24 2F 36 41 48 53 5X 65
nio! dee doy moo miu’ | fiay | say sigh rah rau bia’
né ¥ OO My MR de €3 cak pa pay 6s
08 14 20 28 34 40 48 54 60 68 74
nigh doo; Hoe my foo, | so sigh roo, beau buy coo
HeH Ay MO wait ¢y |co cak  py 6o 68 Ky
09 16 23 30 39 | 46 53 6o 69 76 83
noy dsay ¥a; foe foy siay | rah, beau boy kiay shah
HOE  A&e Ma do doit | ce pa 6o Got ke ua
of 18 26 34 42 50 5X 68 76 84 92
now dye; miay foo see, | roe rau buy, kiay shoo jee
HAYy  KaH  Me ¢y cH po pay GaF ke my o
ok X 29 38 47 56 65 74 83 92 X1
niuv! daou moy fie sio’| riay| bsa’ coo shah jee vay
HD Iy  MoE  Jal  c€ pe 65 Ky ma qx BS
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Duodecimal Place Names

My previous article on nomerclature suggested that such a scheme of
nunber-names (consonant plus a vowel or diphthong for every possible digit
pair) would, together with suitable duodecimal subdivision of the globe,
give cities and mousntains and other points of importance thereon, alter-
nate four-syllable place names that assign position within a nautical
mile of distance each way (and incidentally tell the time~zone of the
place within the very first syllable).

Thus we would substitute for longitude E or W of Greenwich in degrees
(or hoars}), minntes and seconds, simply the duodecimal fraction (from
0;0000 to but not including 21,0000} 0f the circumference west of a new
prime meridian, preferably one crossing the least or the least-inhabited
land areas. In the examples below, this is taken as the lpresent) 170th
W meridian; perhaps the 169th would have been slightly better. For lati-
tude we should substitute the polar distance, or duodecimal fraction of
a circumference from the North Pole; the maximum such distance is of
course o;6000, that of the South Pole. Converting the Navtical Almanac
positions of the following observatories, we have their alternate place
names.

L?noitude_w Pronunciation
(of Greenwich) In English
Place Latitude N Duodecimals Russian
Washington osh o8m 15,78s s8X9F ;1852 Shaujiu’ dairee
{Naval Obs) 389 55! 14".0 . wWaAyYD Lajipu
New York oub ssm 50 s ;8970 ;1781 Shoyko die"shay

(Columbia U.) 40° 48' 34".6 MOUKO ZXEm3

Mt.Wilson,Cal. o9h s52m 14.33s ;X328 ;1X39 Vahmai daufoy
(Astroph.Obs.) 3¢° 12! so".3 BaMiE Zaydok
Ottawa, Canada osg 02m 51.94S ;8X35 ;15K2 Shoufia' dia’vay

4s° 23' 38".a Daydas AdaBs
Greenwich, ooh oom 00.00s ;6400 ;134E Boono dahsiu’
England 519 28! 38".2 6yRO Xac®
Leningtad, —02h o1m 11.4s ;53%7 ;1009 Rehvio’ doench
Russia 599 56! 32".0 paBé Zgoma
Marnila, P.I. -08h o3m 54,718 ;2374 ;2620 Hahcoo miay'moe
140 34t 42"y MBKY MENO
Rio d? Janeiro,_Qz% $2W 53.8S 7936 ;391F Coyfiay’ foydiu’
Brazil 227 53" yo",o konde doHip

The strangeness of these alternate names shonld not repel us, Bvery
new idea, as previously remarked, has an appearance of foolishness about
it when first introduced.

It should be mentioned that even with the decimal system, skilled
computers often add and subtract in digit-pairs; probably many of us
half-consciously do this with fractions of a dollar. One-syllable names
would make it easier for the mind to hamdle columns of figures in pairs
more generally.
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A Russian lady, Miss Alexandra Kalmykow {last syllable pronounced
-koff) submits the following well-taken comments aand criticisms: the
kind that tead to constructive changes.

{1} "Why two symbols for some comsonants but not all? Combina-
tions D-T and B-P are just as valid as K-G and F-V yet the former are
joined, the latter disjoined."

Answer: The plan of my nomenclature is to pick that set of
twelve consonant sounds, with that set of twelve vowel or diphthong
sounds, that are pronounceable distinctly by the greatest number of
people. We all have met people from other lards whose - pronunciation
softens B and D into P and T, or vice-versa; these pairs, therefore,
were given one significance each, It seems to ime that K-G and F-V
are less often so confused io pronunciatiom, therefore [ gave these
letters separate significances on the theory that more people will
easily learn to pronounce them distinctly. I may of course be mis-
taken in this, and welcome evidence pro or con, with improving
suggestions.

(2) "Sh wouvld be a proper combination with Zh (that is, Z as in
azure). S-7 (Z as in zero) is all right, if no confusion' with Z-as
in azure."

I agree. 1f 1 had grasped this criticism of yours ‘@erlier,
I would have included the Zh sound as alternative to Sh, and I expect
to do so in any future revisions of my system.

(3) "J, Ch is objectionable as a combination since J often has
the value of Y in year (jaeger) or Dz (Jabot) or H (juramentado).”

Ansver: I am sure you are mistaken here. Consult the dic-
tiorary and you will see that it ‘is only very rarely, and in words
appropriated from foreign langvages - your own illustrations are
from German, French and Spanish respectively - that the letter J
represents aoy other sound than that in the word joy, in our
English tougue. T well remember meeting, many years ago, a fellow
from "Choimenny." It took me some minvtes before I realized that
that was as near as he could cone to saying "Germany" - of course
he pronounced our J-sound like Ch.

(4} "Why cater to English spelling in some cases?”

Auswer: The object was not uniformity but to make the idea
as perfectly clear to English-spe2king readers as possible. The
phonetic alphabet you suggested would have been better if more than
a handfvl of people could read it; but it also is criticizable for
illogical construction, and for seldom suggestiug interrelationships
between the sounds its letters represent.
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THE V"EXPANSIBLE INTEGERSM

of Charles §. De France

Among the oldest friends.of the Duodecimal Societ
¥ is elderl
Charles ¢. De France of Lincoln, Nebraska. Being ripe in yearz
he finds the use of duocdecimals burdensome, and prefers to use !
decimels In his calculations, though he recognizes the possibil-

ities in duodecimals.
He is deeply interested in the investigation of prime numbers,

and uses an interesting algorithm in cheeckin
& them, and thei
reciprocals, This can be illustrated duodecimally’as followg:‘

N = 127 N-2=2:3%5

Place Rem. Place Rem. P+ P RXR 4N = Q Rem,

1 10 2 100 a3 1000 6 86
3 86 3 86 & 6030 32 gz
6 8x 6 8% 10 8604 35 xS
6 8% 3 86 ] 6310 33 183
& 183 8 1853 18 2X209 161 182
8 183 16 182 23 X048 160 1zé
23 X6 23 X6 46 36230 IXS 2z

—

indicating that 1X7 is a prime with a 46-
that 1t conforms to (N—Z}g = N(N-2) + 26 ?lace reciprocal, and

¥r. De France's research in
primes focussed his attentio
?ggbfrs that represent powsrs of the base plus or minus ong on
2 1), thelir reciproceals, end the numbers that resuit whén

they are divided by (B t ]) We wil
many letters tell sbout them. 1 let extracts from his

"For some time I have been reviewin,
) g my earlier work on wl
i gzi;i;gfp:nzigl: Integers.' I discovered these numbers (E?Eer
at many years ago, bit at thet time I hed
portion of the truth about them ’Lat Perey 1
. 8r, thanks to Mr. T
got hold of two books by Allan Cunninghan, of England 'wiigi’ !
ave been very helpful. Cunninghearm uses congruences in his
Search for primes, but that is too deep for' me.

"There are two great divisions of ex
peansible integers. One is
of the type: 10101, or 1001001, consisting of a number of ones
separated by one or more zeros.. It will be observed that the
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first number 1s divisible by 7, 17, snd 111, and the other by
37 and 3%891. The first ylelds a 6-placg revolvégg recliprocal,
000 £2¢ , end the other, nlge placgs, .0oo 000 . These
aumbers are of the form: 10°% + 10°% + 10 n_ .. etc.

"The second division of expensible irtegers is of the type:
rog1, ££01, £00££1, and £00£o££l . It will be found that
every odd power of 10, plus 1, cen be divided by 11, produecing
numbers of the type of £1 This prime number 1s the quotient
of the division of (10° + 1) by 11, and yields a reciprocal of
% {or 2n,) places: .000 10£ £22 £ . The seventh power, Or
(107 + 1) divided by 11, gives the quotient: £0£0£1, a composite
Witk a I2-plece (or 2n,) reciprocal: .000 001 O££ £££ X% , end
is divisible by 157 and 7687, both of these neving l2-place re=-
ciprocals. Further odd owgrs have a larger number of preceding
£0's. The third power, ?10 + 1) + 11 , produces the gquotient
£1, which yields a 6-place (or 2n,) reciprocal, and the factors
7, sud 17, both of which have 6-place reciprocals.

n
"The powers of the even powers of 10, plus 1, (102 + 1), are
of the same pattern, both as to factors and reciprocels:

Power Number Factors Places of Recip.
102 + 1 = 101 525 4
0% « 1 = - 10 001 75175 8
108 + 1 = 100 000 001 15:81+108%85 14

# 1Expansion’ of these numbers 1s accomplished by doubling,
grebling, etc., (not multiplying by 2 or 3,) always retaining
the finel 1. While my own investigation of thess numbers has
been limited largely to the decimal bass, the construction seems
equally valid for duodecimels. There should be considerable
study given to the extent of the correspondences and the differ~
ences between similar constructions on these two bases.

#For example, I have not taken the time Eg check (20% + 1)
for duodecimal validity. In decimals, {10 + 1) hasg the fac~
tors: B353+449:641+1408+69857 ., The number has a 32-place re-
ciprocal, and so have the factors. Sowe oneé should check this
oub. Other elements in the foregolng need gxamination and ex~
ploration, like the differences between (108 + 1), ({(10% + 1),
(1010 4 13 end the (10%+ 1) family. There are many others.

nsince I am approaching my 6%th birthday, it is really too
late for me to underteke to duplicate in duodecimals the work
that I have done in decimals, but the Society shall always have
my kindest regards and best wishes.” :

. Charles Q. De France.
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CALCULATING 1

by Eugene ). Scifres

A while ego, 1 spent some time calculating the dozenal m, and
found i1t an engrossing subject., As a point of departure, the
angle whose tangent is one, first suggested itself. but’the
series does not converge well for a numbgr that large. So, I

broke theat angle in half, using the 0.187, and the assoclated
equation:

tan-l %,+ tan‘z é = tan’z 1= 0.16°

This geve me two series, each of which converged rapi
enough that I could get the value to ten dozzengl plageglgn one
plece of peper this size. But that was still a lot of figuring
and there were many chances for error. So I tried another se- ’
ries, this time based on the angle C.1°%, and my results were
somewhet as follows:

t 2% =
-1 _1I _ 2 1, 1.3 1, 1.5 1,1 .7
ten = = . (= e R
R s - v A

However, the angle I want to determine is 0.6%, or m radians
end that 1s six times as large. I belleved it simpler to intré-
duce this factor of 6 intoc esch term, and then, when the seriss
is evaluated, there is no further computation. Nor does the
cumulative error from slight differences in the lest duodscimal
place amount to so much. Including the factor 6, the geries is:

= -1 1 _ 6 8¢ 1 3 6y 1 5 5]
T 6 tan = - = = - - 1,7
The quantity 7%r may be factored out of the series, leaving:

R Sl Al R e SR S

L L
5 7
L, 1 41 p
/10[ - 5(~5~) +3(71_,)2__27_(%_)3+ :l

You will notice that sach term of the last e i
quation coptains
two factors one of which is the successive powers of (—i) and
the other 1s the reciprocal of successive odd aumbers. The

L}
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evalustion of trhils series may be tabuleted in a simple manner.
First, however, it is necessery to extract the square-root of
10, or do , which is 3,568 £74 .

In the first column below, each number results from dividing
its oredecessor by =3 , thus providing for one part of the se-
ries.

The odd numbers in the second column are divided into the rel-
ative terms in the first column, and these guotients are listed
in the third end fourth columns, the third for positive, and the
fourth for negative results. The third asnd fourth columns ere
then added together, algerreicly, yielding the velue of 1 .

3,569 £74 P 3,569 £74

~1.1X3 3%5 3 475 136
.475 138 5 W0£1 031

- 1656 852 7 .027 809
.061 X89 9 .008 265

- .020 773 £ .00z 2Zx6
.008 265 11 .000 786¢

~ 002 822 13 .000 223
.C00 X.£5 15 .000 079

- .000 37% 17 .000 024
.000 127 18 .000 08

- 000 042 £ .000 003
.000 017 21 .000 001

- .000 006 23 ‘ .000 000

3.667 X883 -0.4%3 277
-0.4%3 277
n = 3,184 808

By ectual long dlvision, the circle velue of ore radian ls oh=
tained. The radian is ysed 1in determining angles by the tan”
formula, and equals 2% , and , from the above,

I radian = 0.1%£ 808°¢

THE ABBREVIATION OF =

The error involved in using the customary duodecimal abbrevie-
tion for m of 3.1848 1is less than helf of the srror in the
gorresponding decimel sbbreviation, 3.1416 .

The correct values, to twelve places, are:

Duodecimally, 3.184 809 493 £92

Decineally, i 3,141 592 653 596
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MATHENATICAL RECREATIONS

Mary Lloyd, Editor

The article on the Fibonacci Series in this issue mekes it ap-

ropos that we should submit a recreaticnal problem thet is cred-
ited to Fibonscci.

What square, when augmented and diminished by
5, generates two other squeres? That is:

x2+5=y2
x2 - 5= z2

To find x , ¥y, end z ,

By an amusing mischance, one of the cryptarithms in the last
lssue, the one on rultiplication, was printed without its sum.
But the omission lmproved the puzzle instead of meiming it.

The first crypt in that issue was a problem in addition. It
simply reeked with leads.

I12S8SUCENESTI
+ Z ACEAESV
VURLLLLDUR

Take the first two flgures. Only a second look is necessary to
see that Z is £. end U 1s O. From this, the sequence I V
is confirmed because V must be one more than I ; and S 1is
now known to be 6, since the sum of 6 and 6 ends O . The
rest of the puzzle falls epart to show that the code used was:
Universal Doz. The codes for the other cryptarithms were: Doz=-
en Triumph, Numerical Doz., and Dozenal Guirk.

The puzzle about The konkey and The Cocoanuts elicited the best
response that we've had vet. An orchid to Lir. Robert with our
congratulations. There must be lots more gecld in them thar
hiils, Podner, So, how's about 1it?

Bugene M. Scifres writes thet he has done nore travelliing
since leaving the service than before. He works for the Abrams
heriel Survey Corp., of Lansing, }ich., end his recent napping
assignments have included:- the upper ilichigan peninsuls, both
shores of Lake lichigan, and the Sault Sainte llarie; the ares
around Fort McClellan, Alae; 15C0 riiles of roesdway for the
Georgia Highwey Dept.; the New Orleans area; ard tinber areas
in Misslssippl.

-

Commenting on Herry Robert's Cocoanut Problem, he ssys that he
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first met this problem while at the University of Louilsville,
but thet in hls verslion "there was one cocoanut for the monkey
at the final division as well as one at each of the previous
divisions. I recall that I worked a couple of days on the solu-
tion, trying different approaches, and that the final method
whereby I arrived at a solution was very similar to Mr. Robert's,

n7ith the added condition that the monkey should have one at
the final division, the minimum answer is 9059 cocoanuts. A var=
iation of this same problem is given on Page 32 of the 'Mathe-
matical Recreations,' of Maurice Xraitchik. In this book, how-
ever, there are three men instead of five. The generel solution
in which any number of men may be present, and providing that
the mronkey gets one unit at each division and one unit at the
finel division, 1s, for the minimum:

Number of Objects = N(N*1)_ N+ 1
from which the following table can be compiled:

Number of Men 1 2 3 4 5 6 7
Number of Cocoenuts I 7 67 1 451 9 059 116 £27 1 £20 137

and 1f there were an even doZen men, the answer is the astronome
ical figure £ 2rg 222 £22 £21, which is a lot of cocoanuts in
any man's language."

This time, because you've been such a nice responsive class,
Teacher is going to let you off with only two crypterithms.

Happy deys!

Mary.
HIE AOM
ICT ) EUUNTUO WEM | TONDNSE
WYTU TWCC

THU U URS

A IDTU CRS
EWN O TSSE
YUCN . EUM
U D O 01

THE MAIL BAG

e always read wilth interest the releases of the American
Institute of Welghts and Messures, for their comprehensive cov=
erage of the developments in this fiels, and for their lack of
bias. Recently, we were delighted to discover that they had
cited part of our comment on Dr. Ingalls' latest brochure in
their Bulletin of October 1lst, 1946. We wish to express our
thanks for the gracious compliment.

« o« The items of greatest importance in the present weights
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and measures sltuation, esre the Internetional factors emphasized
by the formation of the United Nations Standards Co-ordinating
Committee, and domestically, the conslideration of a propcsal for
dimension control for the building construction and equipment
industries. This is gpoken of as Modular Control, and conceives
modular unlts of 4", 16", and 40".

The general progress that has been accomplished through the
standardization progrem of the American Standards Association is
remarkable, and of great benefit to the American public, as a
whole. The construction industries can be depended upon to ac-
complish a practical rationalization of this part of that pro-
gram. Personally, that 40" ltem would cause me concern as to
the vulnerabllity of our wood-piles to invasion. ZEither 38" or
48" would seem to afford greater accomodation, as a modular
standard.

Paul Van Buskirk has been active in these matters, setting
forth the edvantages of the duodecimsl divisiorn of construction
gtandards in talks before discugsion groups, as well as in tech-
nical papers. Several of his erticles have appeared in the sec-
tion, "Our Readers Say," of Civil Engineering.

. .+ We have had a letter from Alfred Norland teking us to
task for proposing a system of welghts and measures which lesaves
the astronomical measurements out of consideration. There is
gomeg truth in his accusation., The fect that the light-year
measures some 809 trimo miles seems to us to have little welght
in determining units of convenient size.

This sort of thing was tried in the French decimal metric sys-
tem, and not only failed of accurate definition, but also resul-
ted in units of awkward size. On the other hand, ws would re-
mird Mr. Norland of the tremendous improvement in astronomical
metrology afforded by the unified time end angle measure, sug-
gested by Nystrom and Terry, end included in the Do-Mstric pro-
posal.

There 1s some possibllity that Mr. Norland may have an ldea to
suggest, He 1s, as most Dodekaphlles know, the author of en
original duodecimal proposal that 1is very interesting. We would
like to publish an article on hisg "Twe System," and only the
lack of sufficient time has deferred our preparing a resums.

. . Jorge Carreras Codrington, who has undertaken the trans-
lation of some of the duodecimal literature into Spanish, 1s at
present in the United States in connection with the marketing of
certain 2merican products in Cuba. Business matters have forced
him to postpone further work on the translation until & more
convenient time,

Mr., Codrington was able to spend some time with us in New
York, en route to Worcester, Mass. He disoussed with us the
welghts and measures used in Cube, and the teaching in their
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more advanced schools of the use of other nuwber bases then ten.
e look forward to seeing NMr. Codrington again, on his way back
to Habena.

« .+ e also had the pleasure of meeting Mr. and Mrs. William
Shaw Crosby on their recent visit to New York. Nothing affords
us more enjoyment than these personsl contacts with our members,
Once we've met, letters acquire a grester intimacy for all con-
cerned, snd the distances between us become less of a limitation.

. George S. Murphy has raised a novel point. He reports:
"Several times my work has emphasized the complete absence of a
symbol for a non-significant zero, The obvious existing symbols
that might be appropriete are - theta, phi, and Q. Or perhaps
some combination of all three might be simplest. Thus we might
write ‘'one blmo!' with four significant figures ss 1 000 €66 .
On the other hend, this might be misunderstood as a correction.
I must confess thet I have found difficulty in thinking up even
one extre symbol that would be unique, simple to write, and sasy
to reed.”

. The yeaer's end has come and gone, and Volume II of the
Bullatin 18 closed with only two issues. We are deeply cha-
grined. Instead of improving on ‘the performance of previous
years, we have done worse. And this in apite of our fervent
resolutions to the contrary. Woe is us!

But here we go agaln. We hereby hilghly resolve . . . ., or
something. Perhaps we have done tco much work, and too little
planning. Thet sounds as though there might be something in it.

Let's just imaglne that there will be four issues this year,
There would be, flrst of &ll, the need for nearly twice as much
copy a3 we have been getting. We have more members than ever
before, and if each member would write one more paper than he
did last yeer, we'd probably be well on the way to attalning
that objective. There is the additional benefit thet the Bul-
letin would be more interesting than it is.

Perhaps you have been deterred by the thought thet you could
not write enything of sufficient interest. DLon't let that stop
you, If necessary, we'll edit your material, and secure your
approval of the final result before publication. Let us judge
the value of your ideas. 7You send them in, and we'll let you
know how we appraise them., "Open the door, Richard.”

. .« Lewls Carl Seelbach advises us that we erred in credit-
ing him with the proposal of a new world language. He states
thet the Lingvero] material, of which we spoke, related to a
proposed compound polyglot dictionary, using Dr. Arvid Reuter-
dehl's world elphabet as a means of catsloging elements from
meny languages. We regret our error and trust that it has not
been a source of embarrassment to Mr. Seelbach.

Ye EQ.

How TO COUNT BY DOZENS 25

Our comuon number system is decimal - based on ten. The dozen system uses
twelve as the base. This requires two additionel symbols: X, called dek, is
used for tem, and £, celled ¢/, is used for eleven. Twelve is written 10,
end is celled Jo, for dozen. The gquentity one gross is written 100, and is
celled yro. 1000 is called mo, representing the meg-grosas, or great-gross.

Modern numeration employs one of the greatest of man'’s inventions, the
zero -~ symbol for nothing. It permits the use of place values. In our cus=-
tomary counting, the places in our numbers respresent successive powers of
ten; that is, in 385, the 5 applies to units, the 8 applies to tens, and the
3 applies to tens-of-tens, or hundreds. Place value 1ls even more ilmportant
in dozenal counting. TFor example, 265 represents 5 units, 6 dozen, and 2
dozen-dozen, or gross. This number would be called 2 yro 6 do 5, and by &
ooincidence, represents the same quantity normelly expressed as 365.

Place value i3 the whole key to dozenal arithmetic. Obssrve the following
edditions, remembering that we add up to a dozen before carrying one.

8¢ 136 Five ft. nine in. 5.9
31 604 Three ft. two in. 3.2
96 322 Two ft., eight 1n. 2.8"
158 1000 ~ Eleven ft.seven in. £.7°

You will not have to learn the dozenal multipliocation tables since you al-
ready know the 1l2-times table., Mentally convert the quentities into dozens,
end get them down, TFor example, 7 times 9 is 83, w/hich i« 5 dozen and 3; a0
set down 53. Using thisz ”qvbich Is™ step, you will be able to multiply end
divide dozenal nuwmbers without referring to the dozensl multiplication table.

Conversion of small quantities 1s obvious. By simple inspection, 1f you
are 38 years old, dozepnally you are only 2¢, which is two dozen end eleven.
For larger numbera, keep dividing by 12, and the successive remainders are
the desired dozenal number.

12 388
12 + 5
12 + 6
+ 2 Angwer: 266

Dozenal numbers may be cornverted to declimal numbers by sattiag down the
units figure, adding to it 12 t&mas the second tigure, plua 12< (or 144)
times the third figure, plus 129 (or 1728) times the fourth figure, and so
on as far as needed. Or, to use =& method corresponding to the lllustretion,
keep dividing dy %, and the successive remainders are the desired decimal
pumber.

Freotions may be aimilarly converted by using sucoessive multiplications,
instesd of diviaslons, by 12 or X.

Numeriocal Progression Multiplication Table

1l One 1 2 3 4 &6)\6 7 8 8 X 2

g a 2 4 8 8 %|1012 14 18 18 1%

20 Do Edo 3 8 © 10 1316 18 20 23 26 29

100 oro .01 Egro 4 8 10 1¢ 18 |20 24 28 30 34 38

6% 13 18 21 |26l 26 34 39 42 47

1,000 Mo -001 Emo 8 10 18 20 26 |30 36 40 46 50 56
10,000 Do-mo .000,1  REdo-mo 7 IZ IP 24 Z¥ 36/ 41 48 33 &% 63

' B 8 14 20 28 34 |40 48 564 60 68 74

100,000 @ro-mo .000,02 Egro-mo 5 18 23 30 39 |26| 53 80 69 76 83
1,000,000 Bi-mo .000,001 Ebl-mo % 18 26 34 42 |50| 51 68 76 84 82
1,000,000,000 Tri-mo and 86 on. £ 12 26 35 47156165 74 83 82 %l
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