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Duodecimal Bullerin

AN IMPORTANT HETRINT

The following is a reprirt of the intreduc-

tlon of an ubsigned arilsls o, "The Bsae

of the Decimal Metric System,™ appesring in

the Bdinburgh Review, Vol, ii. p. 578, 189%.

It 12 remarkebls that some of the clearset of our ideas are

incapahls of teing sccuratsly s¥presssed by means of languags, or
of any arbitrary symbols whatscesrer. This nappens with respsoet
to certain ideas of guantity, while, with regpsct to others noi
moere olear op datinite. the contrary takes placs, 0¥ the megni-
tede of 8 lipe, For instanes, oo pPresiss notion can be COnVEVad
in worda from one man bo HROLOGr excsph by comparivg 1t with a
ine slready known to them nath and if such & stendard of come
seriven lg westing, the ordlnary weans of information feil an-
iyeiy end thers ls no revourse but ign whe actuel exhibleion of
the line itsslr,

vite otberwlss whers sither the patio or thae sugnlay
of magnitudes are concsrned; thsme osp ba Tully ex-~
oo 7 verbal communicetion apd never Tequlire the production
the artisles themseives, We inow what a Uresk zesowmster msact
& righe angle, or by en angle of one degran, Just as well asg
ws nhad belors our oyes s cirele divided by mome arhist pP
Athang or Al exs la. W underatend, too, what he means when ha
apeaks of the ratic of two to vie, or of the ratlio of the diago~
nel of e sguare to ita alde: but if he specities some individus)
magtl, of a Poot for sxempls, a gpitheme, or = stedlium, we come
nend nothing of the matier unlsasg he has made o refsrence to
Common shaundard, thet is, to some megnlitude walch remeins
same now 23 when he wrohe.

Bo alss, when Rratoathensz tells ug that the dlstance batween
Alexeulria aud Sreve subtends, 8t ihs earthtg centre, an angle

which Is the Pifrtieth part of Tour right angles, we are at no

loss to somprehsnd whabt iz msent; bhut when he 9878 thaet the dig-
tance betwesn the twe vlaces iz 5000 stadia, we receive no azcet
rate information, and much critiesl discussion hes besn required
Lo sxiract even e very unceritsin meaninug from his words,

This impsrfection or lenguages is founded inm the nature of
things, and 1t is impossible te be removed, The inconveniences
arlsing from 1t bhave bean falt not only by the learned and gei-
sutirfic, but by all who have been concsrned about messuring,
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scisnce furnished means of determining this correction with suf-
ficient accuracy.

Plroard lald hold of the same notilon, and Cassial, in his bgok
#De la Grandeur de ia Terre,” proposed another unit, taken siao
from nature, though not 3o easily obtsilned, viz., the siu-thou-
gandth part of e winute of a degree of a great circle of the
garth, A4 similar ldes had even earliier occuvrred to Moutor, Mo
a%ttasmpt, howsver, was meds to raiss upon any of these standards
& rogulazr system of meapures adapted either to the purposes of
golienze or of ordimnary 1ife. Among the msasures end weigtbs thei
astually prevalled throughout Burope, the utmost svofusion and
perplexlity continusd to teke place. In each sort of measure,
units of Gaiffevsut megnitude were admitted., These wers lpaccou-
rately divided and variously reckonsd, to the dlsgracs of the
seonomical srrangsments of every country whars they were found.
The iaconvenlenees which ayose Trom thence were gensrally feli,
and complained of. Remsdles were sverywhers propossd, bubt no
gerious attempt was mads Lo apply thom,
mee wes, in thess respects, in ths sems condlilco with oth-
- patlons. A systew, howaver, that had mothing to support it

he aushority of past tims and ths inactlvity of the nrage
@i, was not likely to malobtaln fvseif long spaiunst the spirdi
of reform which bocaus so perersl ip that country &t the com-
mensemeiit of the Revolution. Thisg ayaten Tee, heaides the osher
ebisctions te 1%, had the nisfortune Lo appser conneched with
LY the abosiuneblons of the Teudal times. The sholition of 1%,
thersfora, was rogolved on, And it would havs besn happy for
Frange sad for Burope, If evarytblong which was then destroved
had bese replaced by az #0lid apd useful e structurs as Lhab

wileh we are golng to dsseribs,

Iv the reformeation proposed, two priveipal objlscts wers kept
in view, The first was the estublishment of u nstursl standard
for ths messvres of linear extension, andé of courge for the
ISR : of 2ll other guanilibies. The second was, %o rendsr the
cempubteticn of thoss measurss sudjoct to the saws erishmstical
& am that 1t used in other eseleulationa. For this purpose, the
uszilt of msasure wag 30 be dlvidad decimelly in order fo constie
tats tha other msazurss which 1t might be unsecesusary to employ.
Wo freactliong bus dsclwal wers to be used in sxoressing guenti-~
tles of eny sort; end the great improvement of having but ops
avlihmsticsl scale for reckening intsws: and freations of every
Hipd, was in this wey to be lwiroduced, - 21 lmprovement so obe
vious, and withal so 1ittle Aifflculw, thet 1t is a matier of
surprdaes that it should not bave been attempited t1ll nsarly s
thougand years after desimsl arithmetic iisalf wes first intreo-
duced into Zurops,

]

In treatiag of this reform, howsver, we cannot help remarking
thaet the Freach Academlciens, though fresd st the moment we now
speak of, like the rest of thelr countrymen, from the dominion
of that INERTIA which rsligns 3¢ powerfully both in the natural
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and in the morel world, and gives the time that 1s past such ine~
fluence over that which is to come, - though deliversd from the
astion of this force 1n & degree that was psrhaps never befors
sxempliried, they mey be ucocused, at least in ous instence, of
having inunovated Soec little, and of having beer too cautious
about departing from an eatablisbed practics, though reason wes
by no means ok lte side. What we allude to is the system of ar-
ttpmetical oomputation, in which they resolved ito adbers to %the
decimal scele instead of adopting the duodeoimel which, from the
npature of number, is 80 svidesntly preferabla.

This preferencs, we believs, lsg generalliy asdmlétsd in thsory;
end there can be Ao doubt %that a ratlonsl being, copversant with
the neturs of number, if sslled on to vchocse kis own srithmet-
fcal system, and heving no bias from custom, prejudice, or auth-
ority, would not nesitate & momenh aboutb adopting the ducdsclimel
gyatem in presference te the desimal, and, as ws think, in pref-
srence to sll other systoms whatscever. The vproperty of the
muwmbsyr twelve which recusmends 1% so strongly for the purpcss wWs
e now considerdnsg, le its divisinility into 8o wmany more ail-
guot parts bthan ten, or any other number thst i nol areatar
than itself, Twelve is divisible by 2, 3, 4, aud by 6; and thia
eircumstanos five it 3o well for the purposses of arithmatiﬁel

somputatlion that it has Leen ragoried to, in 31l fimes, =g the
most conveniant nunmber into wolieh any unlt elihsesr of welght or
cf measurs gould be di?idadm

The diwizlons of the Az, Sike Libra, the Jugesrum, tha Foot, are
11 proofs of what is berse asserted; and this ede&:yanae wui ah
paresived iz rude and early ¢ imasg would heve heoan :
16 value in the most dmpruvaﬁ atate of mathawmstisal
zn has ludesed no edvantese as Hhne rediz of pumerdoad
tion, end hos been ralged to the dlgnity whlch 1% now gel&ﬁ
ﬁ&r@“a by the sireumstance of 1ts expreszing the zmumber of o

B 'ingerua They who regard sclence se the sraaturs of pure

gon, smest Fesl zomswhat indignant that g coasideration so
aqfﬁ and mSukaﬂicaA should have determiped Lo il 4 ovdsy
tna mogh dntellectual end abzstract of all the snisngas.

The duodecimal scale would powhere have baean found of greater
uge then when gpplied te the olrele, the cass in whlsh the docl~
mal dlﬁluoou is 1isbls tc the strongsst objecsticans. Ths pumber
Ty owhich the sirounfersoee of the ¢ircle s expresssd, ought nob
only Lo be divigibls iﬁﬁﬁ four integsy parts, {as in the Franoh
system, } bubk also into =siz; for the sixth part of the elroum
gnce, haeving its cherd egual te the radiuvs, watvrally calls, in
the econstrustion of insbruments and in the ”ﬂmnutatioﬂs of trige
oncmetry, to be expressed by an dntagsy wumber. According Lo
the deolmel divisicn of the quadrant, the z3izth part of the cir-
cumference not only 1z without an integer axpression, but the
decimel Traction by whilch it is measured is ons that runs on
continually without eny terminstion, Thisz is et least a deform-
ity thet aripes Irom the rigid adherence to the decimal dlvwi-
sion; and 1t is probably the maln cause why thet division hes

P
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pesn found so 4irfisult to intrecduce into trigonomsirieel and
astronomicsl ecalouletion. In emstronomicsl tablss,; we believe,
it has pever besen adonitsd.

phing of twelve for the radiy of the eritbhmetical scsle
waild h a obvieted ail these difficu sg; Lt could havs besn
sxbendsd with egual esse tu guaatitles ol svery kind; and the
{irtroduction of it would not have been sccompanled wlth sny
nrggent inconvenlisnce of such masgrnituds as should have deterysd
geometers from npaking the abttenmpt. We heve labtely seen a manu-

rz (a

T sining the em of duodecimﬂl arlthmetle pursued
detal 3 namesd &P Ascessary Tor the nume
and % and ths whole EZxVhT tieal JmWEB_Cn for

a3 ambovg wan 1s consequently chagped, but 1o a meaner
lpblb&l ag Lo remova gll diffieulbvy, v whether in the cone-
L the soegulsition of this new wooabulsry. Tna are
characiers ®mUST alsSe ureLigd an Te ohangs
sieven lebtters of Lhe Greek alpbsbsi are adoguea iﬂ
Lo whlﬂﬁ we yuf@r; apd by meang of them, and the oygher,

; retalned, the notation proceeds by rules that ars
Lnowt.

We ragrel, Shersfore, that the ezperiument of Lhis new arithms
ttampted, Anothser oppor “nluy for trying it i3 notb
: 3 8000, ax the ordinsey courss of huosp afTalrs,
ek yements ere pot Lhought ofy and the momeni may neveyr
azzi dom n’iﬂ}ﬂm.oi a2 natlion
shall

salf, when the wis
the Lavel of shis

ATTENTION, PLEASES

UNITER NATIONS SPEAKING

ted Natlcoms Standerds Usovdivating
¥ anasuncad, ag followsis-

Goamithes

Parmablon of Phe Uni
hes beoan publlel

The Ergoubive fompmitites of the United Natic
Standards Zoordinatling Committse, aliter an ex-
tengivs survey of present conditions in the
¥ield of intarnstionsl standards end the TED=
1dly changing evsnis on the Internstionsl scene,
has some to fhe conclugion theat the time 1z now
rips for 3€u1i1g up & pormensnt standeards orgsn-
ization, T‘ Executive Comrlties sonsists of
the British Standerés Institution, the Canadisn
Stendards b sgceietion, and the Americen Standards
Associationc

Invitations to atvsnd the meeting have been
sent out to the natlonael standardizing bodies
comprilsing the United Neticns Standards Coordi-
nating Committee., These are:-



8 The Puodecimal Bud letisd

; ; Associetic
. sdards Association of Aus
=ssograceo Brasilsira o Woow
e Braitish Standards Coshivati
The Canadian Standards izscclist!
The Chinese Standerds Commiites
Lidsgocziztion Prancaise da Wormallsation
The Hew Zealsnd Sterderds Instity
The South Africen Standardés Instiitution

;i enticipated that cvepresentatives from
preobically all the sounbdries will athsnd.

iled discussions to

3 will be announced
ral way, howsver,

wg will concern it-

vonlem of estebllsbing

;i tween the ne-

sountries of

s Tovum through

; > thely setivie

ad finally the wmsetiae

major problem of integrating

anderds and bherronizing these for the
the tHotal sccoony ol the world.

A Tull program o
be undsrtaken at &l
2% an sarly dats.

rachl
ardizing
wh ke D
bodiss
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Sy publlcation of this nouncerant: empbosizes L onanes-
A el srpediting our agreemen” upon o Auedecinzgl mebrie syatem

ol

i B oour proposel may be £licd with the National Bure
$oruanderds and the fmerdcan Standsrds Assoslatlion, and vhs oteupa

2rd seourlng legislation for permizzive uss of the duodecimal
adards may bs ilnauvgurated.
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singie endlessly repeating decunsis ave indicated by a1 bur. Longer repetends
- 1 "

o qri betwaen two burs. Unelosed 1l © are oxpressed 10 siX poinis except in
seveml euses under 4, where the complete repetend requires ten places. X ’

=P8 are 3ome of the relations bstwesn Ydecinel? and redix
whieh are obvlous from this %abls, but less guickly observed in
werking with e single decimel sysiem:
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1. In any decimal -Yorm system, & fractiocn can alweys ba sx=-
pressed as & whole “dscimal’ 10 all the prime factors of its de-
noplinator asrs included emong the prime fagtors of the number
base.

Fzamples: Cme-half "comes out e.un® in all nunber systems
with an even bese, and is e repsatlny 'decimal? in all others.
fne~-third omn be evenly expresssd as a ‘decimel’ cnly to basss
5, &, #, 18, . . . Conversely, becsuze VI end A1l countaln the
two lowest fectors, 2 snd 3, they express sractliy more fractlons
in thls tabls then any other number bases; Indsed, they ars not
surpassad in this respect by any number base lower than HiX,
which ia Tar oo large Tor coanveunlent menipuletion.

2

Thae nmumber of figursg irn = *‘declmsl’ whiech comes cut sven
srmined by the higho: 4o which a fsotor of the num-
9 at be reissd to sll the fectors of the denom-
¢ ke f?ﬁ<tiona

Lo

tLinzg no factor which is not
but reguires the square of
5% 1s therefors & two-
g place ‘decimal’ to
La sxpresssd in one

v g
Ba BL

dsnominator includeos g prime factor aoth
gannot be erpressed svenly Lo thel
It will slways resclve into sn endlssg-

[
B

Lo dememstrates this rule. It oftsn hap
uld u13 Jusgt one placs shorter then bthe
s-geventh bhas a six-place ©e
Wasn thils is the case, the
detory nwmber, Hven when this is nob
ha Tound to bs & suhmmu\t wle of
fector whileh is oprims the numn-
will nave ILiwitad cireux tﬁfy chare

i) {?

‘Arculaaorg {ow rovolving) number 19 one like 142857 {ace
« #eveoth to the bess X which can be multlplied by any number
0 un& through ziz end will reproducs ths zame di@itg and in
TERG ganeral ol but ber 'aning et e dﬁfaurent digit.,
Loze ly thoe sasiort way to 40 scover such numbers ls to (xpress
fdegcimal’ any fractionz whozs denomineators ars prime to the
aber base.

. ome members of this Scelety have been explering these circus-
latory numbers. They have been importent in the history of num-
har theory, end thay may furnish soms clues In the study of
primitive roots, It is possible that in them, particularly iT
they are explored in more than one number system for purposes aof
comparlscn, scme of the ultimste secrets of Number mey be dis-
coversd,
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THE OPPOSED PRINCIPLES

An Editoria:

Hawberz of the Dundacimal Boclety are somewhat acoustomed to
the wmnt¢nn of the ¥rinciple of Least Ghanga, and the Frincipls
of HSsparete Idsntifty. But comment frow ths membars seenma o
show that a alwarey sxpoezitlon of fhesa principles wouwld he ape
pracgiatsd,

gince 1t is Imporbtant that thess prinmciples, snd ths diver-
genoce which thsy represent, bs thokuugh¢y undersiond so that
they may bve advanitezeously ~0p lod, =m attenmpt will be made to
bring these vriaciplss Into bLehter dulim¢fuone

Tcidacinel oroposels 4ivide thewmselves, vaadily, iunto two
grouna #& groups are namad for the primclpls whlch byplfisws
amet

lagsitisatlion usder the Principls of Least Changs

foeh ducdee ﬁal uxapas&ls are ocnosived wibth the fuﬁﬁamgntel
nse of thet specifiic provosal most acsepbadle %o ihe
G oo he guncrm- SLD;iCQ Thoy are quite ssslly charsclerizad
mbodying the Privelipis of medh% Coangs.

They ugielly conbemplate no ehepgs in the names and ths gyme
poia Tor the firet nine numbers, end sometimes proposs To retzin
tae customery nomes for tsn wad clsven when uneed duodscimelly.

exhlbit & similer approach %o the ducdeecimsl weights aud
*Aeﬁ amﬂ *aMma of the acospted Anglo-imsricsn
Teivhfullyr azn ﬂouMinAo, &nﬁ theas o
inte o ducdec] A1y unified metzic

Lha Principle of Ssparate ldentilty

cutetanding cosracteristic of ducdsclwal proposals thad

#ithin whils Auup‘ 13 that tJ@f are Leslgned to prevent any
Fuslon with deelmel quantitless or measurse. They

renerally preoase emulraly new symbo\ fer sll numbers and new

mes for these numbers,

“J\ﬂ

Slnce they alresdy smbreece the necessity for complete change,
thay afford the oppaxtunity Tor the suggestion of every novel
prechice and methed thet may ssem to lmprove our current procad-
ures, HNew practilces in grouping, dsnomineting, and punctuating
nunbers are typle aT
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There is & corresponding revisicnery attibude ag to ths
welghts and measures, These ere gansrelly toe be based u
specific method of determining = new unit of leaghh, & &
this unit 1s erected a2 conformel duodecimal metric asystex.

Tralts typlcal of thiz group, then, are the genersl dlsregard
¢f sustomary methods and practicss, and ths proposal of radicsel
and nevel procedurss in wumereiticr, notation, nomenclaturse and
mebrology.

Hationale
gificaticns seem asimpls snd ¢lear, But confusion
s unless 1t is comprenendad that thls separatlon
hen et first spvsars. Thsre 1s s tundemental dif-
idoologles inwolved,

]
[l s:‘i m

bacomss move familier with and ducdecinmal

b . ons beglns to Derca*" aupporting fac-
Loy beth groups. Ine bhegine s appllica-~
hio ars would be greaver advant g : : of sgyaten
Bhe the other. And thad under ot : Oms, Laa reverse
-

vould be trusg, end that whet had Vosa o £ sezeutlial had

Ar mpn anajogy, bthe general public wmekes littls use of the Kele
71n Teuwpsraturs Scale which s based on Absolute Zers, but pre-
Ters a scale enmphasizing the freezing snd bolling poiuts of wa-
ter. For somg selentists, howsver, therse are advantagss in ths
pas of the Kelvin Scale which maks it Indispensehle,

It must be reallized thet It s from the proposals under the
Feinciple of Seperate Identity that the innovations end inven-
tions are dsveloped which constitute progress. And these new
iGezs sre valushble. Bul %o the gsperal public, the idea of

changing all the newmea end symtels for numbers would be simply
repulsive, and entiraly unthinkeble, and provossls lavelving ss
Little change as vossible are requirsd.

the raspoasibi"i
+ practical dagren
1imity is exp*eased jn lar cithqr of bhe twoe
pies, that proposal should be endc the Soclety. 1%
; ta ¢lear that sush sndopgssment does ot meap ncceptanca ot
tie ome prineiple and the suppresslon of the oiher. MNor does 1%

3

imply tbe nacassity of ®lending beth prisciples inve a single
zolubion. Eovh are nNacesery Both are Important, Bub they
ars oppozed, end relatively unblancahle

Different necessities, diffe viewpoints, differsnt logles,
wre inherent in eech. We will only create confusicn end usslessg
Aigsensgion if we apply to gome proposgal under trhe Priucipls of
Leest Change the arguments and critigues that ars antirely prop-

The Duodeecimal B llet dn i1

er to the Principle of Separate Identlity. And the revsrae.

This just won't work, Sinecs opposad lines of thought are invol-
ved, there mugt be a corresponding change of attitude as we con-
sider ths one or the cther.

Since each of these groups has 1ts own definite factors of
prefereance, 1t would be weil to avell ourselves of thess adven-
tages intelligsenitly, - to anslyze each new propogal from the
viewpoint speclfically proper %o It, - and to sld in the devel-
opment of & concensus a8 to ggeh, by meking ocur Judgments known,

Recently there has been a considereble amount of discusaion cof
the duodecimal terms aend symbols usaed by the Soclety, Perhaps
it would be well to set forth the Sceilety'z ettitude in the mate

When formal orgenlzetion of the Soclety was underteken, it was
declded that we would continue to use the Dek {X;, #1 fzi, and
Do, which, ovar a period of sowms eight or zine years, had becoms
accepted as the ussge cf the lnformel =socclety.

#l1 of the Sorielty's duodecimal meterial, currently in the
nanda of the publle, smploys thils usage. Morecver, there is a
golid besls for its preference, The symbol ®E7T for fen, was
nsad execlusively througiout western civillzsticn from esriy Hoe-
men days until the last veers of the 13th Century. And 811
Puropean nemes for ten are derived frem the Latin “dscem,™ pro-
nounced "dekewm,™

A revisw of all duodecimal proyposals hes shown thet thers is m
prﬂpon¢brarce of preference for these fterms, Dek and L1, over
any other names and gymbola. No other terms which have been
conzidered can marghall an egual weight of argumsnt. Since con=
Ffugion of the publisc mind is to be avoldsed iIf duedecimels, and
the Soclety, &rs to make zcllid progress, this wsege 1s not tao be
lightly changed.

Ynen the welght of prefsrence shifts Lo soms other usage, and
we can be confident of unanimity eund finellty in that choice,
u“an the change should be made through offlicial ectlon of the

Society. Thls possibillty is not to be reglacted. For this
reeson, thers will be unblaged presentation of all such propos-
sls, and the adoption of an accepted usgage by the Soclety doces
not in the lesst preclude considerstion ¢f any and every propos-
al under the Principls of Least Change.

For our perscnal use, ol course, we shall employ those terms
and symbols prefersble to each of us, When any of our pepers
are selectsd for publicatlon It wlill be easy %ec substitute the
accepted usags,.
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CoNS80VOCALIG

by Lewis Carl Sealbach, C.P.A.

¥r. Kinggland Cemp's paper on 2 duodecimal nomenclature based
on digit-pairs, has suggested to me that there would be same ad-
vantage in A nomenclature which would deslignate the places, cT
orders, of the flgures used.

Te give ths system a name, I have dubbed it Consovocalle,
though this neme might, with equal apposlileness, apply to Mr.
Cemp*s synbthesis, and tndeed might be uzed as & generic term for
any such system, with & Sino-polynesi-hawailen complexicn.

4a far as I have developed the Consovocellc idea, 1t provides
a system of ncmenclature for numbers up to five integrel places
and five vlaces of fractions. I+ hes not been devsloped in suf=
Ticient smplituds to express astronomical dlatancea, much less
war-costs.  There are several ways in which it could be exteonded
to sfford unlimlted numerical erpresslon, so that this factor
need not ohstruct presentation of the basle ldea.

Conscvocalic has &sn x-exls ten vewsls wide, and a y-axls
twslve consonents high, - Lo use an analytic snalogy. The vow-
als are xeyed ©o the places or orders, &nd the consonants are
weysd to the diglts. 1In fully stated numbers, consonants and
vewsls slternate, but final vowsels, and some of the Intermedlate
ones, mey be omitted provided that no ambiguity results. The
consapants are uncial ccefficlents of powers of twelve, positive
and negatlve, and therefore precede the vowels. Provision 1s
made for pronouncing zeros wpen necessary or desirable. But
these may generally be omltted.

Consonents are Assigned to the Diglits

Humsrals GiiziEZiis Mnamonics
0 7, end S ZeroS. Z and S are coggata leﬁters.
I T and D Each is made with one upfight.
2 N Made with two uprights.
3 M Thres uprights.
4 R FouRth letteR in woRd fouR.
& ¥V and F v is Roman for FiTe, esnd 1s cognate of F.
é Sh SIx pence, half-SHilling.
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Numerais ca8ilgned, Knemonies
i J and ¥ {Consonantal ¥.} Seventh heaven JoY¥e.
o . 'y 2
8 hard { & end g made with two loope. Eight Gate.
& P and B Nine Plia Bowling.
P E end 4§ DeK Quite Koguate.
£ L Eleven ELvoeg.

Towels are Asalgned to Ploves, or Orders

Towels Asslgned Placsa ¥Mrnemonics
u frits Uaits.
g Lo grnd Hic REzans,
I Gro  und Igro Grow high.
¥ #Hao and Emo Honky.
& Do-no apd Edo-mo Ademo and Edomo.

The vowelsz Bre pronounced Epnrogii 1

L The yo e i: gmu;?ha%aa apgz?gf?ataiy as ip 'Pa leth mi zo
ittty be com ationtion. & Ailes In Grdnung.’ Thers wi
nevitably be some ableutlion, influenced by sdjacent zon

. cegral plecas, Lhe key vowsls
2 e “
¥ il e -

e ~ A i i
der, £, Ly W, U, end

» SN

P
s

Lo actionals. The

: g reliv add clerity o usse
bhe separatrli, but the revarsed ordsr
cilent te indicmis the appendsd fractlon.

) &n @xpressi?n.using ena or btwe diglits, snd only one vowel, 1o
) b? prosumed o ng integrsl, and the indlcated diglts occ&py
acnﬂigut;?s places; thue Tais® means 110, and net ;011 i
ii&ﬁblOﬂﬁlf; a final comsonant aftey the vowsl A, w‘li &ﬁp"y o
the egro-mo place; thus 'ayl sad’, or 'ayfl 3 r

1 ag! wo g
the gquentity ;000,02 . ' v » wowdd represent
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Supgeated hesdings snd rsference listines {continued)

¥etrology, slzo sse Duodecimel
Momepclature, sls0 seo Duodsclmal
Motation, alse sse Duodecimsl

Wumber, aiso ges Dnodacimel
Numeration, also sece Duodacimal
Stendsrds, slso see Duodeslmsl

dystem, elso ges Laodegimal

Tables, also ses Dmodecimed

Toneory of Numbers, slsc ses Duodecimal
Twelve, =lsc ses Duodsclinal

Twelve System, also zss Duodsclind
Weights and Messures, slzo see Duoduclimal

With these listings end references, the publie will have lit-
Llis Gailfficulty in losatlng the du oa uijT material thst is
avallebie, and any meteriel %o he Listed wlll be readily olasgi-
B K M |
Tishle.

dg of
i SN

itions Lo ouy reco
gt as 1% now ab
o blime to tilms

Zince there have been many raso
duodecimal bibvliography, we nubl
Fupnlementel liste will be p@b i

mcdeoinel RBitliocgravhy

Bmsraon
Gountwmg

Septembar, 1943

Gutober, 10
Fel Gaumtinp;
Fabrus

Beagdg wﬁln‘ H.
i to u*s EG oo, MY, Hereld Tribuas, ¥ Apr. 1544
of the Metric System
T to the Bditor, N.Y. Hersld Trivuns, 12 Kar. 1944
DomMetric Systam

Ducdecimal Bulletin, June, 1945, Vel. I, Ho. 2.
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Beard, Ralph H. {continued]

Ducdéecimal Metrics
Lsttar to the Rditor, W.Y. Dally News, 22 Jen. 1945
Troods o imal Society Advocates 12 as Base of Our Number System
Staten Island Advance, {N.Y.) 28 April, 1945

Cagori Florian
story of Mathematlics
Macmillan New York, 18%3 and 191%

Cemp, Kingsland
On Multiplication Tables
Duodsecimal Bulletin, Jen.-Mar., 19453
Duodecimal Ncomenclature
Ducdscimal Bulletin, June, 1945

Colles, George Wetmore
jetrlc veraus the Duodecimal Systen
Transactions, A.S.M.E., Paper 721, Vol. 18, .887

de ¥Montholien, C. T,
ﬁistary of France under Napoleon

REdinburgh Raview
“Ymsigned article on the metric system, advoceting the l2-hase.

Yel., ¢, p. 376, 1807, Edinburgh, Scot.

Elbrow, 3., Engineer Rear Admiral, R.N.
“Fis New English System of Money, Welghts and Measures, snd of
Arithmetic, Bese 12.
T, 8., King and San, London, 1913

Ginsburg, Jekuthliel, arnd David Bugene Smlth
Numbers and Numerals
Teachers College, Columbie University, New York, 1937

Barkin, Durcan, Ph.D.,
ndamental Mathematlcs
Prentice Hell, New York, 1941

Janes, ®. C.
Duodeclimel System
Wathematics Teacher, December, 1944

Johngon, J. Halcro
Reverse Notation (Base 12)
Blackie and Son, Londen, 1837

Jordalne, Joshua
Ducdecimal Arithmetick
London, 1687
Duodecimal Arithmetick and Mensuration Improved
London, 1727
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Kokomoor, Frenklln Wesley
hematics in Humen Affalrs
Prentice Eall, New York, 1942

Leach, Thomas
ozend veraus Tensg
Robert Bardwicke, London, 18£8

WeKa Herbert

g NuEMers
Mecmillen, New York, 1940

Nordberg, Jéran Andsraon
Tistory of Charles AIT of Zweden

Nc“lagd Alfred
k3 1§smentaxg of Tine, uﬁbor, and Production
1. Worlsand, S@aftls Weah., 1BES
e Twecimal System and ins ﬂpplication to our Rimenslons

T, Soriand, 9settle, Wesh., 193

ﬂ'U»Lcm, dohn W
“resTroct of Bemarks before the Frenklin Institubte
Proagedings of Franklin Xonst., Phile., 874
Wow frastise on Elamsﬁﬂw of Mechanics
Pophar and Joates, Poila., 1875
Go the French MatIAu Systen
Philav, iB7a

Farkhurst, Heary Yart

ST enonl cal Tﬁhles omprisiﬂb Logeritbms from 3 To 100 Deci-

mel Flaoss, énd Othe. Tesful Taoiss., (including Ducdecimal

Legaritins, ) New York, 1E8%.

Parry, Orovsr Cleveland
e gfmerican System of Mathameslcd
office Lpoliances Magazine, April, 1928
The Dozen Sysiem
affice Appliances Magazine, March, 1935
The Dozen Syatem and Money
Warkllo Go., Chisago, 1934
Tos Dozen System and Numbering
Hatkils Co., Chicege, 1833
Kathemerica
¥arkilo Co., Chicago, 1829
Wupbars and Thelr Forms
Merkiic Co., Chicego, 1935

Pisrcs, Robart Morris
Problems of Number and Meesure
Chicego, 1898

Piltcher, Wllimina
¢e in Dozenlend, {(Playlet)
Mathematics Teachbsr, 1934
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Plimsn, Sir Isaac
Toee 12 in Numeratlcn, Welghts and Mesagures, =ud English Lioney
Articiesz in Phonetle Journal, sech month, 18%5-185358 )

fBeed, Thowas Allen
Bla&ranhv of Issaec Fitman
Griffith, Farren, Okeden and Welsh. lLondon, 1890

Resve, Sidnsy Armow
Hationsl 3ciution of ths Problem of Weighte zué | ssures
r

7

Arananctions, AB.M.E,, Paper 262, ?omg B4, 1203

Suith, Lavid Bugens ané Jukuthiel Glnsburg

Winbsrs and Yumerals
Tezchoers Collage, Coluuwbia University, Wew Tork, 1927

Spencer, 5ir Hertert
iZeinst she Mebtric Systewm
pleton’s Populer Solence Kounthiy, June, 18%0

Gecrpe 5.

Dozen SBysnen

Toopnong, Green and Uo,, New Tork, 1938 mnd 1841
Pucdssingl Arithmetlc

Longmans, Greeun snd Jo., New York, 19838

On Construsting & Table of Gonsscutlve Sguares
DPucdesimal Bullstin, Jan.-Mer., 1945
Timeg, London, weskly =8itlcon, 1Y T“nuaryﬂ 1580

,h@ > SCedsnsiry Svatam of Caloulatlon

,wa:ne,, Sidney
T8 Fingers Would Fiz It
ol

Boa, {N.¥2 Deily Sept. 1944.

GROWING TREACHEE INTEREST

Thai fhe general public is bgcoming more aware of the edvan-
Fa E = » )
sges of duodscimels end of the work of ocur Soeclety iz reflscied
roasing pubiiwitJ? An indicatlon of this trend thad

isl walue is the g rowlng Interest zhown by teachers
ai proups.

Builetin for Jung, through gubsrrazsing insd-
to xmention that our President Aadrews wes ths
& gﬁeﬁial dinner-meeting of ths methematics
sne Mew York Sowolety for the Axperim@ntal Sgudy of
1 Thizs mesting was held &% the Men's Feculty Cliub of
Selumbia University oo the B4th of Fevruary., Thirty or more
teechsrs, both colleges and secondary lsvel, were Present

_Profesgor Cherles D, ¥ildrick opansd the mesting with some
plessantries about the advantages of the duodecimal count in
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making uz sil gsem younger, end es a paiunless way Lo r?duca 8
250-pounder to a comfortable ISE. Nr. Andrews then had the
flocr Por an hour'!'s lecturs on the duodecimel arithmetic, 1ts
origins, its sdventmges, and ths development of the Uuodecimﬁi
Society of America.

4 discussion period followed, and it wes notewcrthy that the
superiority of the duodecinal aAJLkmetiﬂ over bLis bLen bask was
concedsd by every teschenr who sxvressed on apinion. Grest iun-

erest wes zhown in the use of the sscond duss ip presenbe-qay
claasro g means of setbting puplis to understacd the baslc
mesenings ol the fundamental mataamauicaT oparal Iogst D§5cripn
4iwe sunouncements of the Soclaty wers uwsfr*k hed to &1 those

(1‘

A Further indleetlon ol agrowin
H'xﬂi I way of Teathors Coz.ega? GLLUL
ad 3N o

arsyh, the tulks of Lr.
L "'Wehaitva dessyrve
cn the History

Lo his chk
vurn mENY aw

ni = ;

He LREAY dali sround
w, Dw. Lawa
menionailtan arewn wnds? the eusy ;
fathsmatic It i LY requeats
- B . . . F ™
saiwe for our iitevaly re ITom D ian ﬂn Lh@t Drs

giegquate guphasls
unction of the Duoissl

_;.;-?1 Z“a.“"‘
and Th

Lazar, i;aok veo, te Seripta Mat
nassed it

nas srtendsd o ous.

DOSENILE  DEFARTUERT

Mary Lloyd, Hdiizowp

Lo the ptaﬂ‘%ﬁ
‘u?n ”*miu

nave
TEan but hah

vla off vortics
do pumbers, and hor
wetter sLIll, use
ieg by o process of
gf@abe wthan and les E
wultiplications, 280 AR thnugh aubh
tiom, the latters will finally [all lnto
tarsa ordsr, end spsll aut a word {if I
phTEEe .

Wo, Gontt teer wp the paper yet; think of sli ths treublie you
took to Ffind s straight-sdgel Generall the zare can be iden~
tifled by ingpsction fas T « T = 8.) Su the S 13 written in,
and the other S end Zero cclumns are blocked out. Slmple, 1sn*t
1% PBut Lf the S turrs out to bs £, snd not nothlpg nohow, 1
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wigh to be sbsolved from all further responsivility. The next
easy step is to determine which letters cannot represent I. 4And
20 oo, “are are & couple of puzzles to try this out on.

E¥ ] ARL
vIiag Y q‘%} TEF RO WE
YVNS ME MU
SCE HS
ACS ¥OEY
TNIE TFTEFE
B ME FAFW
(Y] TETE Y

Woen wa yielded to sn Iimpulse thet was scatiterbralned, or
worse, and ineluded in thils column Mr. Hasndigeses verze, we
were mts iﬁn that has teken a direction %o which

soberer 1 5 thig editor averse. For we Ly sought
and brightsen up this jouf“aﬁr Boy whs
Jdoave mingles with my dally wo Lnwse

sheg apd tingles Irom suppression oF

GV Bl

A8 with bhelvr filsxibi and tha
& Inevitably be Internstionally chos

s frozen, when we'll have for measures

wa 18 usually dominant through svyolutien,

EEtall

= m to the “dEﬂim£l<poi%t@ dglusicn. Iuch
2 ound will surprisingly be Tound meiroleoge
Is 1 sz i truest aymuetry. Now, my dears, if
Fo £ S g & lingle tc smuse ve.
g 5 new system of twelves
aroblens flgure themsslyss.
& base is g0 good
TH o nsturally mhouwld
Pat ali obther metbeods on shelves,
Mary.
OFFICIAL  ANNOUNCENENTS
Che the Committee on Awerds announces that the
dnnugl Muodecimal Soclety of imerice for 1944 has

nean . our President, F., Emerson Andrews, as & plo-
weer in iz uss of Base Twslive, and &3 the author of many arti-
cles on duodecimels, Iin addition to the outstanding work, "New
Humberg.”

¥r. Gecrge 8. Terry, Chalrmen of the Board of Governors, wag
named as the reciplent of the Annual Awaerd ftor 1945, which cited
nis meny papers on duodecimals, the lmposing work, "Duodecimal
Arithmetic,” the popular brochure, "The Dozen System,” and Mr.
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or on tha v ivately councsived reformg for which we Individually
Coned Lo usa the nunclsal QJSLem as & vehicle. But this
Lhe bedt in that we'd be incapables of agresing on

s formidably complets and camplicated that the public
away from 1%, . . . Cordielly yours. . . . W. 3. C. .

lsther Trom Paul Frisdemann relatss an apusing
. vecome so much interested in duocdecinals thal
ail his spare time, somewhat Lo the anncysnce o) '
wagy working hard ut aceumlatlng thes materisl for a Dok on duc -
decimals, when he discoversd "New Numbsersz.® Hs was highly el -

ted, but fsggﬁ@d dasp Gsjerntlion over this diseovsry uist goms
one elss nad wrltten nis book, His 1ittls daughiter, 5,

sald congolluxly: ®*Daday, dounft Tesl bad aboul thab
gour book. There are _nus of other nwibsrs you can
avout. : is the uui?tasn vou cen wiite ahou
nd 1te =t ho walve. His wi?u Telt That

by latver of fnauhw> W e s
nsel on wmethods of mfo@ug%m

S NIt

SNy atio Thon wub
feinle] gaction OpLasiie 0D
wration, on ths er hand, thet iz in

Ln o be enterteining, vet lsave the
thet ths speak is dsed ssrious,
rther, demonstrations of salculations
o merits of twelve a3 z bass, and yre-
that pecple can follow ihe d onatra-

ad value,

'-<
(_Db—h

gu

4l recommendations I wa
not get themzselves {
passlonate in the glightesh dog “@4;
vhsm that mwet now and iumediabely save

w people wac are confident thait twolve
hage of the futurs; but =y belisl ia thak
hecome part of the suldural svruchurs of

to come through the proving ground of histo-
aven be &s alow ag was tha crowth of the
zyu=ﬂu of demling with numbsrs, woless our modern
1 with the tralt of the group-mind to btaks up fads,

o aszigtance. Waat we ave doing will conshituie
a »toning of the lenghh of the psndulum of history, so

LodE, vperchance, mey be shortsned,”™

we would like to remind Wr. Friedemsnn that, though the pre-
gant regurgenca of Ilnterest in ducdecimels mey be regerdsd as
ptarting in 1325 or 1830, we know that the advantages of duo-
declmals were recognized ag early as 1808, and it is possible
thet they may date from the esarly 17 hundreds.

And thet reminds us of & suggestion we wish to make. One of
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the duodscimsl ploneers, Sidney Avwor Heevs, @aﬁa it 2} pracg;??
to refer to the W17 Hupdrsd®™ raths? them %o the more usval Y“18th
Century.” Tas grsaster clarity of Resvels sistsment ls quime B~
pmr@nti We should adopd the perallsl congbruchlion zund refer Lo
the current period ze the il Creoennium.

dent Howard 3sely wrlfes thet ihe work of hendling
nd sxasmingtions hen proven very Interssting. He

1)

=

¥

thing that strikes me most forelbly is the great
smount of enthusisssice Interast dlsuisved by the A@pifa tijand
the plans that many of tham haeve Loy develc@lﬁg and perg§§a}ng
the duodecimal gystom. I s alao intevested In the way bthah &
of them rLike o complicmic 2 simpls questlon, parheds
the idsa of dsmonstreting that they have psgsed peyond sin-
, It BS o see how diffsrent
thoss s waye, and how meay,
gey b 1 Thet las® iz probably a
. ¥a wno king ouv the g of the aypots
sauss Lo determine Mr, Twest’s distence from

Cird, Dmilas ¥, Llien rnes returnsd to civail 1ife, ond ig
¥ wive Un

£ y . . o i . i

i in physies and €io s
@idy. Welooms Lcis, Gorn
Lientas przasnt cddress is

ha word Puncilal® hao

Bi1l Crosby's puggssticon of the uae of % Tal’ :

mat with approvael sud digapproval, Mozt of t?a reapsndaunts wish

T ratain the use of "dozensl™ end edd Yunclel™ o gur voscebulas
71

2v.  Thig would gsan profliabls,

Toa napesrs on new aomenclatures lor 15

g fiagd of peaponse. Mr. J. D. Shes of 3¢ ?;1@@& .
Mew York 83, H,Y., who is & subscriber to the Bulletin, writes

bhnal he uses the letters from A %o L, in ol the uguel nume
osymbols, to escaps confusleon, Toils noree : FPalrly well

[
& oy

with the oid Gresk practlcs, and Mr, 3hea mi Pipd gome ime
prevonent in bis amsthod through the use of the Greck charsashars,
There Is oo owusing istver from o Wr ¥ of Srn
Pransisso, who suggests 2 simdlar srac where 6 e
S0 he o siight bulge in ¥r. Streyver's share our
chuckles with you:~ 1 had gever ear £
ntll I latsly rop agoross one of your

ux

glancsd through 16, I an gonvinesd that you arsg
wrong. You ghonld net limid your referm to the mETE oh
tiie baze from 10 to 12, but should teks in ﬁv&;yﬁfigg %n S8
¥o ons le golog to learn tho systewm enyway, end it &g jusb
gagy not o lsarn a hundred things as 1% i3 -not to learn one.
You ocught to teokle the entire srithmetlical syatew, which is
vadly 1o need of improvement,

‘Teke the number symbols., A straight line stands for 1. Put
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& hook on top and it msapns 7. A circle means nothing. Put a
handle on 1t, sticking up, and 1t meane 6, Meke the hendie g0
down gnd it meanms 9. No sense to lt. The Creeks aid better;
they used the letters of ths alphabet for number svmbols. You
have adopted the X to honor the Romans, end call it Dek to honor
the Greeks. T suggest that you honor the Greeks still more by
using the alphabet for ell the number symhols. My plan, winich
would [or once snd for all remove the senseless and arbitrary
Jumble of symbeols, I1s as follows:

"For 2z 2 a 4 5 5] 7 &g g % 2 o
Substitute = b c d r 4 h i 1 m el o

‘Scme letters ars omitted to avold copfusion, Taese numbers
would bs called: & {ah), bs, ca {ka), stc., and the zero would
s called "oh® &3 et present, I0 would be written ac, Il ea,

20 would be bo, 25 b, £4,25% beccmes dn,bjm. Nomenslature may
hsve to be extewdsd so that larger emounts cen he valled by
nemwe, but usuelly a 1lsting of the digits will surfica. I imag-
ing that you do pmot usually say - thres gro sight do four, bdut
gimply thres eight four, - or in my s¥sten, cajade,

it will be @ great saving to have aach diglt gpslled with
bwo lotters, lastead of wasting five ledters on seven &nd elght,
and three or four on the otherz. The one good thing you have
tone Is Lo reduce sleven to sl. There mey be occasional complii-
catlons for e sensitive person in the eccldental forming of
words in pumerical cowbinationa., For instance, 604,4I% would
hecome "god daw?, wihlch & Jady would hesitate o gay in the
pressnce of a gentleman, However, such sccldents wouls ogeour
Iafrsguently, snd should neot militate agalnst the sxcellence of
Yhe syztem. Trnest Stryver.!

Wary Licyé and nusband, who are stationsd et Mare Tsland.
dropved In at Heward Sesly's homs and were cordiaily welco&edn
Howard has always dislikad ths uss of &, apd would prefer that
woouas any letlters {o the top row of the typewriter; gnd usze
then in 1o ¢a%8, 50 that s carriage shift would rno® be ree
quired, Similerly, be sess nec nssd Lo depart from the use of
the word *fen®,

ve had an interesting letter from H. X, HDumphrey:-*1 want
Lo proposs for the serious consideration of the Committes on
Nomenelaturs end Symbology the following sugmesblons: {1) In or-
der to avoid the reguirement of italies, to permit the use of
the semicolon as the #deciral® point {(or "uncial™ point, or
*unit® point,) end {2) in order to avold carriage-shifts of the
typewriter, %o permit the use of 'd' fPor X, and of k' fop i,

"I suppose the greatest enthuslast must sdmit that there is
grave doubt whether the duodecimal System of numhers can ever
supersede the decimel; whether the intrenchment of the clder
system cen ever be overcore; whether the advantages to genera-
ticns yet unborn cen ever induce any "present” generation tc sac-
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cept the nulsence sttendant to wmaking ths change. But, ‘a guy
can dresm, can't he¥ and thls ons proposss te.

"Then surely the enthuslests who make up the Ducdecimal Scele-
ty mugt kesp In mind the "pregext®™ generstion which will do the
work 17 the cheangs ever comes, and must be very csreful to keep
the nulsance of the change as little omercus az poe3alvle. 4nd,
good a3 the present conventlons of the Soclety awe, I do believe
thet they nave e tendency %0 ingsreass inertia againﬂt the changs,

"Thess conventions first cawme to my ettention in a printed
book, Mndrews' "New Numbers.™ Io printing thsy are excellent;
sgpaclal type forwms can be uaed, ard Italie is just as sasily sei
5% eny other type-face., But mavy mors numerals are golug to be
made on the typewrliter and by hand, then wlll sver bg prianted,

Faritherwore, for s long gsneration or two, both sysgtems of
nuwiehbsrs will have to sxist side by zide, =nd be dlstingulshed
ong from the other. Shall ws requlre sveryons who wrltss nuie
bars Lo hsve two typewriiters, one for declpsls emd ops for due-
deoimel st We facstics mi e willing to do thila, or anything
eleoe whal wmight be n Baut whai aboun paopls who are nob
dovsy miaded, whose 1u he overcoms i the domsn ayE-
tem is to be gsperally Tt would be bether to adopt & cone
vention whilch iz lezs g ul, bub wh; b can sesily be exocuted
on ordinery Lysewris bLs, well as by hand,

*-(}ﬁ

"hs use of the semlcolow {;] In place of the ‘dscimal’ polmk

is guoch a convenslon., This ucu¢ Fenllitate sasy recoguniiblion
snd differontiation netwsen decimals and ducdssimals, and ls =

very =luple prazatlice Lo use. For szewple, 1t ls not difficult
to dlstingulsh helween 144 -~ one bundred and Torty four, - snd
144 ~ one gross four dezen and four,

®The ua X for the ugusal rﬂﬁb@? of & man's toes, snd § Tfor
one more than thet, invcluaa a good deal of slewing up, tow, inm
Lhat ench wwnu1“23 & Bnift on the typewrliter, This btakes not
Ly the i the shift Ltsel?, but else ssyvez o Ianterrupy
thougbhs the typlist seriously. | Cn e nuiﬂ o my owm
wiedge, sfter nis expsrisncs 2 cutbing, I ba-
ave thdb Pragident i '

There iz further nbjecffoﬂ to % in Ite confuszlon with the
aign for mux%ipl*caf&uv, and with the mest common syubel for eo
unknown guantity in sigebralc work, This confualom is as grest

in hendwrltsen, as in typewrlittien, work,

*Mow, all numerals are the height of a capitel letter, snd i7
we are to uss a lowsr cese type symbol, - one which iz alrsady
on the typewriter,- wo should use a lower case latter of fail
height. These are: b, &, £, h, k, ead 1. We cannot usa °*1',
Tor it lg already appropristed for ‘one'; and *bf ls wuch Loo
likely Lo be confused with '8' in ha 1dwrit el Worg, Uf the roe
maining four, *4' sitands for Dek almest as well as does 'X'; it
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wis Lo Mr, Beardfs nearly-classic essay on welights and meas-
ares, I wonder if 1t is uecesgary Lo use a new nams at every
step of i, - whether the dovard und %the groyard will ever flud
populer uss. Jn the Freach ﬁ@uaiu System, [ understand thaib
deoimoters, dakametgre, and hekiometers, heve completely fellen
into disuss, ang thed milligrams, grams, and kllograms ave ths
anly surviviang measuves of walght, Kingslend Cemp.”

M. Baerd would Llike to answer that hs has provided namss to
correscond wlith the names now ln customery use. Many of these
san be dropped, by the uss of 3 uniforw sel of wemes foundsd ob
the besie uvniks. My, Canp zes missonesived the situastlon z lit-
tle.  To srpress 10 yards, we would zey, TOue do yards.® dr, we
sould sieo sey, "One Doyard.” Thers is = pegligible dlffsrence
hatween thewm, end the usage generslly praferrad would rile.

This ialuvetrates cne polnt which has raceived 11vtld stiention
end demerves a great dexl. Ib ls fmporbent thaet duodscolmald
fog h@z w&uneﬂt sxespiion, eyprosssd in the proper dugs
spess #houl this achice oan cﬁly DL
ars Lebbing ourssiresn Shinlk of I00 as
san ta sxpacisd., f00 1s ous fIGa £3
& and be so Loovehd of.

il

I

r\f% the faet
Inoducinnls Lo

Q

The comuent on bhe prime weridieam, avove, Ao
wi naves Sons 1itile about the appllestion
obleme of cavigstion, For lostanos, ude hes gopsrale
Ly oon oRprersed as norih or south of the ] Yet, when
navigational prb*lews are ua*cg sgloviated, bthe soaplement of
the lab. 5, whe polay dlsbtans iz Uﬂxﬁurﬂﬁll} ugead, The pols
gr-{igtance 18 one of %Hhe %1am@n* £ othe salestisl u?‘u45 B,
x@fﬂm@% we gshould comsider substiiu B4 : igtanse, 8% 1
wred frop the Worth Pols, in places of ocorbh and south iatitodas,

Tosrs ere many stach peoblems in navigsbion SeasrTe WmOre
Lbention then ther ars ourre rLEy boing glvs Brard, az
Chal voof the Commitise on &vzgatinn warld Liks ze d1scuss
thess problems with snyons -h may be interssted,

in nle latter a quobation Iron wsclenaa mhd
A. W. Whilienesd,
ial anpaa¢ to ug dodekanssry,

w10 wou heve aad your attsnticon directed to the
noveltiss of thought in youwr own 1ifstlms, you will
have obeerved that almost all really new idsms have
s cortein aspect of foollishress whon thoy sre flrsi
producaed,”

We neod bz concernsd with only doing the best that is in us,
with being comprehensive, with being exact, wlth belng loglesl.
Whet wa do will ba our begt ergument,

wWhiakers,

E Tg CouUnRT 87 PROZENS

ur comaon puzher syshenm 1s Gsclmeld - bessd op %en. The dozen system uses
twalvs a3 ths bass, This requires two sdditional symbols: Z, called Aek, ls
uazd For nd £, sslled o, is used for zleven. Twelve Is written 10,
& oy A0Zan. ¢H“ quenbtity  ewe gross g written 100, wd iz
2000 48 called me, ropressnting the megegvoEs, or greab-grose.

ngmeﬁmtﬂon ﬂLplQ:% ne of the greaiest of nan's inventions, the

; perzits the use of place valuss. In our cuse
L v aumbsrg represent succsssive powsrs of
voplisa to uplite, the & applies to “euns, apnd ths
o nuadreds, Plass v2lue L3 evelR LOre AREOTLARG
GeLug.  For suple, 285 Tsyresents § units, & éﬂzcn? and 2

or grosg. Fhis number wou ba sgllod 2 40 B Jv 5, and by =
sanhs the sans quentliy normelly sxrpressezd as 285,

>
3
5 <

7.“#‘“”“L3LS

1@ to Gozewal arithmatls, Obsarve tha following |
et we aR44 up to s donen before sarrying ons,

&4 138 Fiwa %, miue in. 5,897
) S84 Throe T4, lwo in. 3.2
2] L ae _ Pwo £t siaht in, 2.8%
K e Hleven rZ.meven ids 2.7

> the dozsnal multiplleaidon tebles slnes rou al-
2. Mentally converd the guentiiies inte dozans,
arpke, ¥V %lmas 3 ia 83, bk o B dozan and B3 oso
Y awhichk 0" gtep, Fou will be sbhle to molitlinly and

thont yefsrring to tue deopenel wmultipiicsilon tonls,

Tew will not havs %
eady eoW the ld-%imas teb
b Lokhesn dow

o &3, Valng I
dozenal SUEDINEG

T omoeil guan ’%ias ip cbwvicus. By zinple losgection, 17 you
ars 35 years old, fomensdliy you mre only 2¢, whinh is two dozen and elaven.
» lapger bansa rosp dividing by L&, apd the szuccsssive remalndsys awe
the Aesived Gozensl awaber,

? d L 5
P

4]

Arigwer: £65

Dozanel numberz may be coaoverted to decimel pumbars oy Eet%i&w down the
units Iigure, addiang to it 32 t§m=s the second [lgure, piuz 122 {or 134}
timas the third figure, pivs {or 1728} times the Folrth figure, and so
oL 6S Tay as uyeoded. Dr, to une a method vorrespeornding to the illustration,
Ragsn dlviding by X, and the successivs remsinders ars the desiroed decimel
wamber,

Frustlons mey be simllarly sonverted by using zuscessive multiplicatisus,
fastend of divisions, vy 12 ar &.

framerical FProegroession Wuitiplication Tatlae

I oma 1 2 3 4 518 7 & 5 % 8 ‘
10 1o ¥ Fdo 2 4 5 & %10 12 14 16 18 I%
OE 5 6 § iD I316 18 20 23 26 29
100 aro ,01 Egro 4 & 10 14 18 |20, 24 28 30 34 38
P o000 W 001 5% I3 im 21 |06l 26 A4 39 49 47
4,000 ¥ Kimo € 10 1€ 20 26 |30 36 20 46 50 56
10,000 Doemo LO0C,1  Bdcemo 7 IZ 19 07 o E 47 45 B BL €L
100, 600 N 0000 N 8 1 20 28 34 |40 28 54 B0 €8 74
, Gro-ma 202 BEro=mo o 95 23 30 38 46 53 60 €9 7€ 83
1,000,000 Blemo L000,001 Eblemo X 18 26 54 42 |50\ 54 88 78 84 82
2.000.000,000 Trlemo and a0 om, £ 1% 29 28 47 156 65 74 83 52 X1

Each One Teach One
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