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PRESIDENT’S MESSAGE

In this issue, we continue to commemorate the five dozenth anniversary of both
our Society and our Bulletin. As art of that celebration we include a classic
article from a past Bulletin: An Ideal Number Base. (Page 6)

In addition, T am including the following restimonial to one of our most
dedicated members, Professor Alice Berridge, who was forced to resign for
reason of her health.

Sy £, Sekiffman

B a0

Our former Treasurer, Professor Alice Berridge, suffered a heart attack last
December followed by a disabling stroke. She has resigned and we are very
grateful for her many years of dedicated service to our Society.

ALICE BERRIDGE: M5 DSA

Alice joined the DSA becoming member number 253 in 1982, In 1950 she was
elected to the Board of Directors, a position she has held until the present,
having been reelected to another 3 year term at our most recent Annual Meeting.

Elected Offices Held by Alice:

1990 & 1991 she served as Vice President

1992 as both Vice President & Secretary

1993 to 1995 as both Secretary & Treasurer

1996 to 2004 as Treasurer (while helping the new Secretary)

In 2002 Alice was deservedly the recipient of the Ralph Beard Annual Award
as we “gratefully acknowledged™ her “outstanding dedication & devotion as an
advocate of Dozenal Counting & Measuring & for her many vears of service to
our Society as a Director, as Vice President, as Secretary & as Treasurer, In
addition, her countless hours of service to Dozenal Committees.”

She was elected to the Nominating Committee in 1992, a committee that she
chaired from that time to the present.
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In addition she has served for many vears on both the Annual Meeting
Committee which she chaired and the Awards Committee,

Alice with husband Edmund

When people list the great names in the annals of' the Dezenal Society of
America such as Ralph Beard. F Emerson Andrews, George Terry, Tom Linton,
Fred Newhall and others, they will certainly recall Alice Berridge, We wish her a
full recovery and ask God to bless her,

IN ALICE"S HONOR:

Over the years we have honored Alice a few times. In addition to the Annual
Award mentioned above, on one occasion we gave her a dozenal clock, At
another time we made her a Fellow of our Society, Recently we sent her a small
gift as a token of our gratitude for all that she has done.

Upon learning of this, some members expressed the desire to have a more
personal part in thanking her for all that she has done, and they have sent a
donation to the DSA in her honor. We are very grateful to those members, [
cannot think of anything which would please her more. *
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AN IDEAL NUMERICAL BASE

by Nina MeClelland

CONTINUING OUR REERINTING OF EARLY ARTICLES IN A 2 YEAR

CELEBRATION OF OUR ANNIVERSARIES WE QFFER THIS ARTICLE
FROM VOLUME 4, NUMBER 1, MARCH 1948,

Miss McClelland is a freshman, majoring in mathematics, at the
University of Toledo. She submitted the following as a term paper, and it
was called to our attention through the kindness of Professor Wayne
Dancer, Head of the Mathematics Department,

Ever since the beginning of civilization, ten has been used as a numerical base
by many of the tribes of man. Undoubtedly the reason for this is that God gave
us ten fingers on which we have leamed to
count, It is interesting to ponder just what we
would have done if, instead of ten flexible ;
fingers, we had been given just two inarticulate WHICH OF ALL THE
stumps. If any number system would develop NUMBERS KNOWN TO US
at all in this case, it would most likely be one WOUEERR THE RERE RERT
in which two was used as the base. TOUSE AS A BASE FOR OUR
Now let us suppose that we are starting an NUMBER SYSTEM?"
entirely new civilization. One of the many
problems that would eventually confront s is,
"Which of all the numbers kmown to us would be the very best to use as a base
for our number system?" Well, 1'm sure that one essential characteristic we
would want in our ideal number system would be simple form; that is, we would
want it to have only a small number of different symbols; and, in it, we would
want only relatively few figures to be required to express large guantities. The
basic mathematical processes of addition, subtraction, multiplication, and
division should be easily obtainable; and, of course, we would have to be able to
represent exactly any conceivable quantity.

With these characteristics in mind, let us look at our present system with ten as
its base. Today this system is used universally by the Eskimo, who still counts on
his fingers, and by the mathematician, who makes important caleulations on the
slide rule. Actually, however, this ten-system is making mathematics much more
complicated than it needs to be; for example, ten has only two factors besides
itself and one, these two factors being two and five. Two is extremely important
and is used very often, it's true, but what about three and four,. which are also
used a great deal? As the base of a percentage system it's quite ridiculous;
because it's impossible to divide the whole, one hundred, by three, six, seven,
eight, nine, eleven, or twelve parts without involving fractions. One great
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An Ideal Numerical Base

mathematician argued that ten was Ged-sent from Mount Sinai, because we were
given just Ten Commandments; but the reply of another equally great
mathematician to this argument was that, in the New Testament, there were
twelve apostles. '

Of course we can't overlook eleven in our search for an ideal base number. It
would serve in a very unique way when fractions were involved because it is
prime; and with a prime base, all fractions would be irreducible. In this system,
though, all fractions except the elevenths and their multiples would be just
repeating decimals.

If, in the first place, we had found all the factors of every number from one to
one hundred, that is, all the factors except one and the number itself, we would
have found that the lowest number containing four factors is twelve, containing
six factors is two times twelbve, seven factors is three times twelve, eight, is four
times twelve, ten, is five times twelve, and so on; so that we would have known

CHART 1
The Twelve System
1 2 3] 4 5 6 7 8 9 x i 10
11 12 13 14 15 16 17 18 ] 13 1# 20

21 | 22| 23| 24| 25| 26| 27| 28| 29| 2% | ZW 30

3l 320] 33 ) 34| 35| 36 ) 37| 28| 3% 3% | 3# 40

41 | 42| 43| 44| 45| 46| 47| 48| 49| 4% | 44| s0

SL |82 A3 ) S| 55| 561 57 SR 59| 5% 5 Bl
61 | 62| 63 | 64 | 65| 66 | 67 | 68 | 69 | 6% | o# 70

TE |72 73| 4| 75| HG| 7| TR 79| TR TR &0

81| 82 | 83| 84 | 85| 86 | B7 | 88 | B9 84 80

91

3

83
63 | 94 | 95| 95| 97| 98| 99| ox | 94 =0
1 | 2| K3 | 4| XS | K6 | XT | XE | K| A

£

#1 | #2 | #3 | #4 | #5 100

&

#7 | #8 | #H9 | #k
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An fdeal Numerical Base

immediately that our ideal base lay somewhere in the twelve-series. Upon further
investigation, then, we find that, of this twelve series, twelve itself would make
the best base, because it is used more often in computations than any other
number that is small enough to be used as a base.

Since it {s necessary (o have as many separate symbols in our new number
system as the number used as the base, we will need to adopt twelve symbols.
We can use the same first nine symbols in our new system as we use in our
present system, but we will need to find others to take the place of our ten,
eleven, and twelve. [T we would use 3, dek, for our present ten, #, el, for our
present eleven, and 70, do, for our present twelve our number system would look
like that which [ have illustrated in Chart I, and would be pronounced one (1),
two (2), three (3), four (4), five (5), six (6), seven (7), eight (8), nine (9), dek

(), el (#), do {14), do-one (11), do-two {12), do-three (13), do-four (14), do-five
(15), do-six (16), do-seven (17), do-eight (18), do-nine (19), do-dek (1), do-el

CHARTII
Complete Multiplication Table, Base Twelve

1 2 3 i & 4] 7 8 9 *x i 10

2 ! 6 8 X W0 12| M| 16 18 | 1x 20

91 101 13| 16| 19| 20| 23 26 | 29 30

3]
4 B 10| 14| 18| 20| 24 | 28| 30 34| 38 40
* | 13 18 | 21 26 | 28| 34 | 39 42 | 47 50

6| 10 16| 20| 26| 30| 36| 40 | 46 50 | 56 &l

2] 19| 24 | 2# | 36| 41 | 48 | 53 | 5% | 65 70

1420 [ 28| 34| 40| 48 | 54| 60 68 | 74 80

7
8
91 16 23| 30 39| 46| 53 | 60 | 69 76| B3 90
x| IB| 26| 34 | 42 | 50 | 5% | 68| Th 84 | 82 *0

|12 29| 38| 47| 56| 65| 74| 83 92 | *l1 #0

| 20 30 | 40| 50 60 ) 70| 8O | 90 | 0| #0 | 100
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(1#), twodo (20) ; and 50 on. Then 30 would be pronounced threedo; 90, ninedo;
(), dekdo; #, eldo; and [0, gro.

Ome very important thing we must remember when we use our new system is that
the number /0 no longer means one ten and no units, but one twelve and no
units; therefore 12 now means one twelve and two units, or our present 14, 58§
now means five twelves and eight units, or our present 68, etc. If we remember
this principle, we can easily proceed with the fundamental mathematical
processes, Addition and subtraction problems are worked the same as we work
them in our ordinary arithmetic, If we want to add 36, 49, and 20, our answer
will be 3. If we want to subtract 19 from 22, we will get 5, and 144 from 396
will leave us 252, | have illustrated our new multiplication table in Chart I1.
Looking at the chart, we can see that if we multiply 6 by 7, we will arrive at 36
for our answer; or, multiplying 7 by #, we will get 65, Division, then, will be just
the opposite of multiplication. Dividing 698 by %, we will get 82; and 5#%90
divided by 10 will give us 5#%9.

If we were to look once again at our entire present number system. we would
find that some parts of it are much better than others. As a matter of fact, our
measuring system uses twelve as a base, so one-half, one-third, one-fourth, or
one-sixth of a foot may be had in even inches; and our yard, which is a multiple
of twelve, may be divided evenly into two, three, four, six, nine, twelve, or
eighteen parts. Our time is also well divided. Our twenty-four hour day is
divided into two parts of twelve hours each; so we may work in shifts of an even
two, three, four, six, eight, or twelve hours each.

Perhaps the most useful invention in mathematics since the zero is the decimal
point, The ten system is quite poor for the use of decimals, because many
numbers have remainders that are infinitely long; so they can never be expressed
with complete accuracy as decimals. Duodecimals are usually more accurate
than decimals, even when they are both carried out to the same number of places;
dozenals are usually simpler too, They are particularly good for expressing the
smaller fractions, which are most frequently used: (1/2=0:6, 1/3=0:4, 1/4=0:3,
1f6=0;2, 1/8=0;16, 1/9=0;14, etc.). A percentage system based on one hundred
forty-four as the whole would be able to express more accurately many more of
our much used fractions than our present system with one hundred as its whole
can express; for example, 1/3 would equal an even 40%, 2/3, an even 809, 1/4,
30%, 3/4, 90%, and 50 on.

If a base of twelve were adopted, much of the drudgery of mathematics would
disappear, for all calculations could be made with much simpler figures.
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An Ideal Numerical Base

Therefore, [ believe it would be a good idea to change - gradually, of course -
our numerical system with the base of ten, to this easier system with the base of
twelve. Just what method should be used to make this change is debatable.
Possibly, if duodecimals were introduced to school children in the form of
mental exercises, enough could be learned about them so that when the masses
of people finally did learn of their value and decided to change to this more
sensible numerical system, some of those who learned them in school as children
could immediately begin using them to advantage in business accounts, and
others could help to educate the masses in their newly acquired mathematical
system, It's true that, if the change were made today, the present generation
would have quite a difficult time adjusting itself to the use of this new systern,
but wouldn't these present day sacrifices be worth-while if we were to make
mathematics s0 much easier for the future generations? | think they would be;

but, sadly enough, we must realize that man bases his life on his experiences and
habits rather than on his own power of reasoning, so he will probably continue to
count on his fingers for the rest of his days on earth. L

Q0

SCIENCE FICTION?

Anng NMonimus

A recent TV show about the study of homosasis and homoeotic genes at the
Cold Spring Harbor Laboratory in NY mentioned six fingered people,

These homoeotic genes are responsible for the placement of body paris. They
see that arms go on shoulders and fingers go on hands and they sometimes cause
a sixth finger to appear on people’s hands.

In addition, certain animals have the ability to regenerate lost body parts.
Starfish are a well known example of this. Some starfish have been known to
regenerate all 5 arms! This regeneration is controlled by these same genes.

Research among house flies at the CSHL shows that these genes are very similar
in all species. Given these facts, is it possible that sometime in the fiture we will
be able to provide people with six fingers on each hand and thus make arithmetic

that much easier? L
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WHENCE THE OCTOTHORPE (#)?

A search on the web led to www. hyperdictionary.com/dietionary/ which
defines ‘octothorpe’ as ‘hash’. [This reminds me of a *hashmark’. -Ed.]

It also led to hitp:/www.sigtel.com/tel tech octothorpehtml Which
produced the following:

WHAT THE ####7?

You call it ‘hash’, ‘gate’ or *square’. The Americans call it the ‘pound’ sign but
the technical name in information technology circles is octothorpe. The
follewing article contributed to Usenet on the Internet by Ralph Carlsen explains
where the name *octothorpe® really came from. Over ta Ralph...

1 am sending this to you because, as you will see, there are very few people who
could know this story. The reason I am writing at this time is because |
volunteered for the AT&T Lay-Off package after 34 vears of service at Bell

Labs so 1 may not be around much longer. -Ralph Carlsen

THE REAL SOURCE OF THE WORD *OCTOTHORPE’

First, where did the symbols * and # come from? In about 1961 when DTMF
dials were still in development, two Bell Labs guys in data communications
engineering (Link Rice and Jack Soderberg) toured the
USA talking to people who were thinking about

telephone access to computers. They asked about Where did the
possible applications, and what symbols should be used symbols * and #
on two keys that would be used exclusively for data come from?

applications. The primary result was that the symbols
should be something available on all standard typewriter
keyboards, The * and # were selected as a result of this
study, and people did not expect to use those keys for voice services. The Bell
System in those days did not look internationally to see if this was a good choice
for foreign countries,

Then in the early 1960s Bell Labs developed the 101 ESS (Electronic Switching
System, a pioneer electronic exchange) which was the first stored program
controlled switching system (it was a PBX). One of the first installations was at
the Mayo Clinic. This PBX had lots of modern features (Call Forwarding, Speed
Calling, Directed Call Pickup, etc.), some of which were activated by using the #
sign.
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Whence the Octothorpe (#)?

A Bell Labs supervisor DON MACPHERSON went to the Mavo Clinic just
before cut-over to train the doctors and staff on how to use the new features on
this state of the art switching system. During one of his lectures he felt the need
to come up with a word to describe the # symbol. Don also liked to add humour
to his work. His thought process which took place while at the Mayo Clinic
doing lectures was as follows:

# There are eight points on the symbol so ‘OCTO" should be part of the
name.,

# We need a few more letters or another syllable to make a noun, so
what should that be? (Don MacPhersan at this point in his life was
active in a group that was trying to get JIM THORPE's Glympic medals
returned from Sweden) The phrase THORPE would be unique, and
people would not suspect he was making the word up if he called it an

‘OCTOTHORPE'.

30 Don Macpherson began using the term Octothorpe to describe the # symbol
in his lectures. When he returned to Bell Labs in Holmdel NJ, he told us what he
had dene, and began using the term Octothorpe in memos and letters, The term
was picked up by other Bell Labs people and used mostly for the fun of it. Some
of the documents which used the term Octothorpe found their way to Bell
Operating Companies and other public places. Over the years, Don and I have
enjoyed seeing the term Octothorpe appear in documents from many different
SOUCEs,

Don MacPherson retired about eight years ago, and [ will be retiring in about six
weeks. These are, of course, my remembrances and are not any official statement
of AT&T or the subsequent companies.

And another item spotted on the Internet...

There is a CCITT (now ITU-T) specification for the * and # keys on the phone.
BT generally follow such specifications. You would be amazed how difficult it is
companies to follow them when you are just an engineer and are having to deal
with marketing types, (How many phones have un-crossed zeros on the display?)

Indeed, it is the same specification that ensures all phones have 1 2 3 at the top
and * 0 # at the bottom (don't nit-pick about non 3 x 4 keypads, they are covered
also),
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The specification is ITU-T E.161 3.2.2 +-

The * is to be known as "star” or eguivalent in other languages. It is a six pointed
star, with 60 degree angles, and orientated such as to have a horizontal line.

The # i5 to be known s a "square” or the most commaonly used equivalent term
in other languages. This symbol shall consist of four lines of equal length
forming two pairs of parallel lines. One pair is horizontal while the other is
vertical or inclined to the right at an angle of 80 degrees. It will be seen that the
two pairs of lines overlap. The ratio a'b, where a is the overlap and b is the
length of the lines, shall be between .08 and 0.18.

The preferred values are In Europe, 90 degrees, a/b=0.08 In North America, 50
degrees, a'b close to the upper limit of 0.18. Se BT is quite correct, and it has
nothing to do with ignoring the Americans. ~Adrian Kennard

John Moynihan in Australia adds: | downloaded [TU-T E.161 from Geneva
(issued 05/95) and my copy of para 3.2.2 now says simply:-

"The symbol will be known as the star {in italics) or the equivalent in
other languages."

i.e. no mention of ' six pointed. ' However it says that (the button) "should have a
shape easily identified as the general shape shown in Figure 2." Figure 2 isa 6
pointed symbol, I'm not up on nitty gritty of hardware, but the current
Telecom/Telstra button is § pointed.

A A A A

A Puzzle: Pat asks Sal to write down the first 3 dozen integers:
13243500 25 236 20 30:

and then without letting her see what he was doing to recite all but one of them

slowly in any order, crossing them off one by one. She asks him to pause about 6

or so seconds between each integer. He would now have one remaining number,

Pat then says to him, when you have finished I will tell you the number you lefi
out without my having written anything down.

How does she do it? For the answer see page 1 dozen 5. &
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