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Starting with thi.s i.ssue the Microelectroni.cs 
Monitor comeE. to you with a nev cover page 
vhich our colleagues in the printing shop 
have designed anti produced and vhich, we hope, 
our readers will fin:i attractive. 

Superconductiviq: a new magic word that 
describes a phenomenon vhich has been knawn 
since 1911, vhen a Dutch scienti~t found that 
some metals lose thei.r electrical resistance 
if cooled to near absolute zero. It was first 
observed at 11linus 452 Fahrenheit or faJr points 
above absolute zero on the Kelvin scale (4 K). 
However, the real excitement began last year 
vhen reports arrived of materials becoming 
superconductors at 40 and 30 K. 

More on this subject, which may be one of the 
biggest breakthroughs of the century, inside 
these "ages. 
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Dewfopment Organization (UNIOO). Mention of the namet of ftrf'tl and commercial products doel noc imply 
an endorsement by UNIOO. Copyrighted material reproduced In lheM pag• may be quoted only with 
permillk>n of the joumatl conc:emed. Other material may be quoted or reproduced without further psmiaion. 
Out acknowledgetMnt ii requested. 
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Tllo ,..auilit1 of -*ilia tlile u• c-..urin4 
tol~icati ..... cworll acc•••iblo to ocher 
u• oyot- aa-i•• ia - _.. •"""1· To lte •••re.... ore e.cll iH-• • tho typo• of loaal, 
o,.roti ... l ... toc ... icol iofrootr.cturo orr.....,..t• 
oocoooarp to ~ tile DOtworll 8Dro wi .. 11 occoeeiblo. 

Tbe U.itod 1'otiaa• hoe req-ot-4 that all 
epociolia .. 1111 oaoecioo ccim,loto a quootiooaairo aa 
act .. l ... pcojoct .. c-icatiCMl9 traffic 
r04t'liremoeto bocv.oa .. io office•, aulloi4iar, officoa, 
... other officoo •ital to oporati.... t1lo ioitiatiwo 
for pl-iq ... tho DOt-n architecture of tbo 
propon4 UI ayet- DOtvork howe booa -4ortakoa bf tho 
UW C.....icatiaa• S.rwico joiatly with tbo 
tot-ti-1 Toloc-icatiaa Uoiaa (ITU). 

Tbe 0 teloc-icatiaaa Mtvorlt ia c-r•tlf 
operati ... l botveoo .., torll, Goaowa, llairobi, 
S.Pok, Soati•ao m4 Yi-. Focilitia for 
c .... teri ... oloc-t olldt-1~ aro oleo boiaa ..... 

-..cw for tllao prn-t at"1 c- fr- a 
1915 .Joiat laopoctiaa U.it laport (15/6) that 
roe ..... •-1-.ia& a pcopoaal to Ht ... to tbo 
apociali ... aa-ioa tll• •• of tho 
UI toloc-icatiaaa aetvork, _. proaoatiaa tbia 
pr.,..01 to tlile Maiai.cratiwo C-il. Actiaa .. 
tllia rec1• 1 ... tiaa, tho 40th ouaiaa of tllle 
ITU Maiaiar:ratin C-il •tlloria... ita 
SecrotarrCeaeral to •t1lll1 die •ttor. 

Ia prowiaaa 10ara, I't11 Pl .. ipot .. tiar)' 
C:O.for011Co• llawo hol• tllat tho Ill poiat-to-poiat 
toloc-icoti ... aoc-rlt lllaoal• .. t lte .... bf tho 
apocialia .. apecioa. Slla914 tbo pr••-t offoru lte 
aoccoaafol, tho UI a1at .. will bo altlo to take • •jor 
otop t-r• tho f.ll uo of tbo toloc-icati .. _. 
•t-t .. -a-t iafo~tioe a1oc:- •ich tbo 
...-.r State• Ila•• pr-i4o4. (ACCU lovalottor ~. 
(6) Karell 1917, ,.,. l) 

Traioi!f octiwitiaa of 1Jaito4 llatioea Uaiworaicz 

Tllo llr~ 1oal of U1IU tnioiq ia to dlowiato 
tho iaoloti.. of thir4 vorl4 acholara ... help tho 
iatonat1 ... 1 oc.U.ic c-itf 1tr•1thoa tho 
ability of third vorl4 ioatitotlOIUI to play • 
•illllificoot role ia aaci ... 11 roaioeal ... alobal 
..... 10,...t. 

Tllo UllU 4ooa aot hno a coatral c_,.., but 
carrioa out ita octi•itiaa throosb a world-wide 
aotwon of ioatitutl.... Troioioa, coaplo4 with 
roaoarch project• tlllaaOYor appropriate, ia prowi ... 
throu ... follOINhlp proar .... • ,.ich are doaipl04 to 
•tell tlla ..... :tf tho "- l.oatitutiooa of 
partlcipoti•& 11141•14 .. la ... tlla roaoarcll aU. of tho 

"""· 
Ono focua ia oicroprocoaoor-boae4 dowicoa oa4 

1yot ... , incluol•& oicrocomputar1 aacl tho •••ocietod 
1oftvoro. Acci•itioa ia thi• aroa haYW iowolvod cna 
oraaoisatioe, ia co-oporati .. vich tho lotorootioaal 
C.atro for 111oorocical Pllyai~• io trio1to, Italy, of 
roai .. al •-iura, auch u th• Aai•• roaioaal •-ioor 
held io Colomto, Sri I.a'*•• ia 1914, ead tho 
Latia Allarlcao roailllMll ... 1..ar held io loaota, 
Colooltie, io 1915. Rolacod oa-1oi111 project• are aov 
uador way 1• llalayaia and Colo9ia. 

The UllU 1110 uadertakoa pr~joct1 to cro•t• 
•icro•rocoaaor-aupporc Uftita aod upara4o local 
fecilitiea, .. ,.c1..1•.y lalloratorioa, for hi.ah-level 
croiaia1 1nd raaoorc~. Throuah tho projocta, roaaorch 
reatr•• MMI uoi•oraitioa ia iacluatrialiaod 
countrioa, ouch •• Fraoco 1n4 the Uaitod Kl•&d .. , h••• 
prowi~ .. port• to, aod ac~8ptod 1chol1r1 froo, 
1al1cto• ut1i•eraitioa io Africa •114 A9ia. Hopefully, 
ia1citutioao in l.4itin Alleric1 will be taki•I part 
aooo. (lull1tia lllPllll 125, 26 April 1•17) 

ProfoHor s. '1.-coaloi vu appoi.oto4 lty c ... - .. 
to aH- tbo fuoctioae of Diroctor-Ce•ral of tho 
lat•r&O"oromoatal &.« ... for Iaforootica (111). thi• 
o.,..t aad tho aov i .. •• for rol .. eclliaa, roc .. tlJ 
4iacu••" by tho ......... t cOOllittoo, coa1tituto tho 
aolutiaa to tbo criaia ,.icll 1 .. to tlla ro1iaaatior1 of 
tlM Diroctor-Coeoral, ProfoHor F. A. lonuc•i., 
aftar 17 yoora of aorwico ot tba bood of I.al ... it• 
pre4ocoaaor tbo Iatoraatioeol C..,Utatioa Caatro. 

111, lilto otbor iotoroati-1 oraa•i.&atiaao, baa 
nc-t•rod fi-iol _. oc~c probl-, •icb 
ha•o led to 4ifficultioo ia carryioa out co-oporatiaa 
proar..... for tho d ... lopioa couatrioo ... to tlloir 
oaprooaiaa diaaotiafoctioa. tho•• factor• croato4 
eori ... 4iworaoacoo, r•••ltiaa io tho ootico of 
vitb4ravol of certaia c ... trioe, auch aa Italy ... 
Spoio, tohicb up to tlloa .... osproo... iatoroot io •4 
prowi4o4 aipific•i: fi-ial • .,,.rt to tho 
ora-isatioa. 

lo loaaor howioa tllo oocoooary coa-, 
Profooaor loraaocoai roaipo4 oa 26 Foitraary 1917. 
tho o:ncutiwo c-il. tll .. -tiq io OJttr-4iury 
aoooioe fr- 24 to 26 Fo1troa:y, acco•l:M tllia 
rHipatiaa _. aot •P • -a-t c-'tteo , .. , .... 
of fiwo ooollor c ... triH: Ara•1tiaa0 C:-C-, ltal1 0 

S.-io _. Tuaioia. PnfoHor !. •-lai - _.. 
pr-ioioaal cllai- of Ciiia c-1tc• _., at tM 
•- tioo, vu .. tnete4 vidl tit• '-t'- of 
Dinctor-e..oral a4 iatoriJJ. (a.lloltio UUllSI 122, 
29 llarch 1917) 

lotonati ... l •ppt•i~ oa •ilicoa tocbolop 

Tllo .. tioaal lHtituta of Silicoa tocll8eloSJ 
(IIST) of Pakiot- ia ora•i.aiq • iatenalt~l 
.,.,..i_._n.aao. oa ailicaa tocll8ol01J Mwol.,...t 
... ita rolo ia tho aua lllelt c-trioa, .. icll rill Ille 
bold at lal ... lla4 .. 14-16 J.,.. 1917. Tho aympooU.. 
ia oraaoiao4 io c-j-tiaa vi.tit tho Cl- Euir11 
haoarcll Iaotituta (c:&al), U.iwereity of Miami, USA 
oa4 i• apooaore4 bf tho Niaiatr, of Scioaco _. 
tocheol0&1, Pakiota ... tbo lati-1 Sciooco 
FoulMlatiaa, Vullis.&toe, D.C., USA. 

Tho objoctiwoo of tba .,.,..i_ are to pr-ido 
tho latoat kaolflo4&• .. tbo tocbaol0&1 all4 utiliaatiaa 
of ailicoa io pllotowoltaica ... tr-•iotor 
opplicati.... It ia iot...._. to bo of iotor .. t to 
thooo iowoh .. ia r .. •rcb all4 dOYolo,...t of oilicoa 
tochoolo11, io pbotooroluic• aed otb•~ a .. icoadactor 
dewicaa. Iofo~tioa oa tlla •,..o•i- aad oa paper• 
aubtmitto4 cao be obtai .... froo: Dr. Atiquo i..fti, 
Diroctor-Gooorol, llatiooal Ioatitute of Silicoe 
Tocllaol0&1, ... 25, H-9, Ial-Oa4, Puiatat. 

Leat r••r'• datalllook• 

In iaauo llo. 17, pa&• ) we publiallo4 • requaot 
for "l••t 1••r'• d•tabook•" .. icb had 11 ... •uaaa•t.,. 
to ua by Nr. Yio Seio of the lu:me lroM1c:aatia1 
~orwico, loforoati .. an4 lroa•caatiaa DoportOODC, 
Kiniatry of loformotioo, Cowor ... ot of 1ur ... 
Mr. Sein'• propoaal woa that c_,anioe, univoraity 
ioatitutea or sovor ..... t doparc.onto io dovolopo• 
c-trioa -14 oalto a•1oilablo -uall, aunoya, 
dateboolta etc., which are DO loa11r up to date •114 
vouL4 ooly bo tiacerdocl, to intora1to• iodividuol• or 
~oatitutioaa io third vorld couatrioa. 

Kr. Soi• ha• vritto• to ua •&•i• •till boplna 
that hi1 1ch ... -ld bocoaa roalitf. ._ a firac 
atop, intoroatod dOftOra ooy viah co eootact 
Kr. Yin S.io, Supor ln1i.oeor (Plea/Dew), CfO loa 19', 
ltyodav lens-. Yaaaaa taioa, Uaiow of lul'M. nio 
Kicrooloccronice ltOllitor vill al10 help by ,...li1hio1 
• liat of •••ilobl• "old Jaco1took1". 

_!!!!lDO •aaiata in trlai4ed ... toba10 vorltahcip 

._ already oeaci .... io th• pr..,ioua i••ue of lha 
!!!!!!!.!!• UWIDO aeai•t .. Trioi4ad all4 Toill•&O bf 1e!Mlio1 



ttM ia~ti-1 c-ltaac. 1te lKtsn at a -rtlHop 
• aicnalKtnaica oqaiaa4 lty tlla .. ti-l 
1-titaee •f •istter Mllcati•, .._accll, Sci- ... 
t_.._1.., \"111UST), '*idl - .._1• at htt-of-Spaia 
• iO-U F~ 1917. 1M n,.n of tM ..n-.. ia 
- .,,.ilaltla. 1'1• wnalllOp .._. --...t t ... tber 
eaperi__. 1Wectiti-n ia tM fial• •n- fraa tba 
.... facc.riaa ... eatrecti,,. iamlatri••, tbe ••rTica 
HCl:Ora, ICM ... lie -ICor ... ICM Uai ... r•iry. TIM 
wftelllOp ._.l .... a ..-.r of rec •aci- to tbe 
ptWell"lmeall: ...,...•isiaa tbe .... for applicatioa• 
~•rcb llllol traiaia& ""icb coal• la .. to U.rowe• 
~ ia tbi• aector. Fir•t, elactroaic• ....._l• be 
"9cland a ••11:ra11:e1ic• i .... try. Sac ... ly, tbere 
•bDtll• be a ianitatioaal -itoriaa/c~iaatia& 
_ .... u. for tbe .... 1.,...t of mcreelectroaica 1• 
triai ...... tobap. thirdly, c-iiffraci .. aboald be 
si~ to aaploria& tbe role of priwate foraisft 
i ... ac.nat. Finally, paltlic policio• •bould Ila seared 
t-n. ll:be follovias: cnatiq MHiYe literacy ia 
•icroelectroaica; ..itia& tbe c-cry atcractiwa •• • 
llaat -try for aicroelactroaica -faccoriq; 
._l.,ill& a -1• clua .. ftwen U...try; fo.r.aria& 
.. mi.a- ca•ility for ~ .. ill& iMuotry .... 
die HrYin -ton; a~i&atU. of unwen .... 
co • 1- at•t, oofcwen; tlle ,....1.,...c of aa 
affici•t .-.in _. -iac- U.-ility _. CM 
~iai• of a ...-er of fiacal iacntiwn. lllilUS'? 
ia leolliaa t-ri• mlDO for fwrtller aaiac-a ia tlle 
U..1-ucioa of tlle nc ••.ciooa of CM wrkallop. 

Seclipt • iM.atrial autwtioa at .._.r Fair 

At tM ._..r Fair CFS) llllicli teolt 11laca oa 
1-1 a.ru 1917 a a1tillit -cor tlli• ,.ar callM 
•tat-tic• foe...,. oa ~ua coacnla. S-
400 u.,eaiaa .._. 1at1aend ttlair ~ts ia CM fial• 
of ....-... coatrola; •-on; ~ti .. uu 
ac19aiaiti• ..-1,...t; ll'l&lity unr-•i CAD ud 
CAil; .. rcvan ... c.,...ltiaa HrYic••· n.. rnp of 
nlli.iliu at lator.atic at~t.. to -r •i•orul 
i .... trial applicati-. tltOf iacl_... roaci.a& ... 
coacnl syn-; -'tiao _. plaat -rol .,.t-; 
c..,.tor-ai,... ...._l.,...t &. ,...ip to -siaooriq, 
-foct•riaa, ...-lity -cnl .- losinice; _ ... 

oft-li• 'r~ •Y•-· -" -· 
la ..Uiti• 1te lacn.atic _. Clla -tor• 

-ci-4 .--, tbe a-r fair -u .... reto 
allilllit ... lb for Oll•i,..at ia: •laccnmica ... 
olaccricel ... 1-riaa: aicneloctnaic.; flaid 
~ ... ,_r tr•-ia•ioa; r-rclt .-
tec .... loS)'; c.H- -factariaa/'"'"8atroctiaa; 
teoh; cl-iac COC-.loCJ <-u .-al _. 
pnpeny -•1-u>. 

la 1'11 die fair will iacl.,.. -cen • -ru, 
- •r.oriala, foctery ... i,...t, ..,. •dace 
tneant llllil• - of r.lle 1917 -cor• rill aor. H 
bold •1•i• •til ltH. (&ace.,.r.9' fn. lMaatrial 
!!!t!!• Marcll 1917) 

u. lllV DnlLOllmrtl 

Suoorc ... acti•ity 

Jovr.ah •arias r.M laH f- -tb• report•• • 
oscitia1 4..el....,at• ia r.be .. arcll for • 
.. ,.rc ... acci•& •cerial r.hac work• at t...,.retura1 
cb&t ,,..1• allow c .... l'cial a,plicati.... la th• 
f•llowiaJ - 1'9COlllC ro•i.., al'ticlo• ara npriat•'· 

The ••erc ... ucr.ar •-• i.a fre clle celd 

Ar. .. r.11i~lo r....,.r•t•r•• lllelow •2600C, 
-cbi.91 •ire••l- ... ,,.... r.o alonricir.7. 1epc 
r:•b c•l•, - Murial• ~c alKl:l'ic cunoac 
vir.11 •i.n .. uy • loH of -rlJ: tboJ fft'OrcoMucr.. 
.. , after ,. .... af -nlli.a&, -•t acinr:i•U b&•• 
H1-H•r.ly •-lllltad cb&t •pon..._ce ... ••i.ac oaly 
ac C011119HHn• " low cut tboJ •• a..-•wl• for 
_., prMci.eal ,.,.,..... n.o,. an .,.. .... 

leee•rcHn ac tM U.i-nity af 't- ac ....... 
an -..t co •i-lae a llli.& -rat: .._ 1:e ..-. • 

...,.rca.lluctor cut -'ta ar. ·~ -1aooc. aa a 
ro•ulc, ... , applicati- of .,...~r.iw1ty cut 
preYioudy • ._. far-fac~ pnmiaa to mall• 

c-rcial ••••: froa -a-u for lawitar.iaa trai.aa 
to tr•••i•tora for ultra-faat c...,.tera • 

tbe cMr. of k•p1q Mteriah bal- r.be 
toeperatura .... are tbey .. ,.rc..,.uct baa ... til •
eaceatled tbe aawiqa to Illa .._.. froa ra•iac .. ca-le•• 
virea. ~ IG°c iacreaae ia t•L• critical 
t...,.rar.uTa fre -2Ml"C to -llOoC ..a.a all r.be 
•iffar.-ee, for c- re ...... 

Fir•t, tba oaly ... i• tbar. caa Ille ua8' aa a 
flu:~ coolaat below -2Ml°C i• littaLd ... 1L ... ; all 
otber al .... r.a fraace at aucb low t..,.raturaa. 
lleli.- i• f-od i• bi.ab caac•tratioaa oaly U. a iaw 
natural 1•• raaarwoira i..D r. ... Uait8' State• ... Caaaaa 
aad iu clravlllaclt u cur. 1t u ..,.aaiwe aa ... 11 aa 
acarce. 0.. litre of lL19111• beliula fr .. taoaa 
raHTYOin coau -..c U. Allcl eatractiaa t!la , .. 
fr• taa __ ,_n, won i.t .aka• ., j•t - pal't 
ia 200,000, or fr- rM~Cift -toriala, -U CNt 
-i. •n. Li ... id 11,...._ ia aoc • occ.,ullla 
altoraatift. AltllovJll it ia clleof ... ua Ito .... co 
keep -c•riala at ~at•n• aa low •• -lSOOC, it 
llu a ... ty balllit of -.l•ia& .... ir. lulu imco ...... 
air. At -lt6DC or ...,., a - coolaat •car• die 
piccan: littaid !licrosaa. le ceata a -n aickol a 
litre _. i• all .... lYWJ lllnetll,... Uka ia 
71 ,.r c•t aicr .... . 

Soc~. it take• a lot of -ru to lloop 
a011acbia& cold: ICM col4or ,... ,...t t• keep it, cu 
-re ,._r JOU ..... A rofriaenur - ac leaat 
2.5 tiaoa •n ,-r t• ucrocc a •it of beat -11:11 
fro. n ollljact ac -26'°t (tba lloilia& poiat of 
liquid bolU.) tbaa &. - at -lt6oC (c:bo lloilia1 
poiat of li11Sid aitroa•>· c:a.biaiaa a cboap coolaat 
_. a llli1 NYilll i.a ,_r c-_,ci.ae ,ro.iH• to 
rnolatiooi.aa .... rc ... .ccor r.actmoloSJ, ia -" tlla 
•- ..,. u • •-cor-hallotl ... iae -10 rock Clla 
-tor i.84 .. c:ry. lut for tllo paat 7.5 y .. ra, aor.llia& 
.... 1.-.. - •lill.aly. 

la 1911, • Dacell pllyaiciat, 
lleiko '-rliap 0.U, .~ .... r.ll&C -Riii')' 
avporc..._u at -26t°c:. Si.ace tlloa, tbo record tor 
tlle bi.aMat t .... rataro .... rceMllccor llu cl~ a 
- .. 1, O.loC a ,..r lllafon 1-llia& off a ._. .. 
aao ac -zsooe. Tbi.• _. for • cn4 •-' of ai.olllU. 
..... -i-. 

Tbo MIUmiap Of a lllreallcMsJll UM la.it 
J•o (ltH> .._DI'. Geers•~.-
Dr. Al• llllller at 1111' • r-rcla i.Mratorio• ia 
ZUridl - •- coof•i .. aipa of •vporcOllHcci•iCJ 
ia a • ..,..... of laati.-, krU. all4I c.,,.r oaida. 
la Dec~r. •ci .. ci•c• ac r.M U.i••r•iCJ of to1t10 ... 
ac At•T'• lall 1.allloracori•• ia llov J•r••J report•• 
•upercoa4ucti•icy ac •2JJOC vitb a cry•talliae 
c..,...a of laacb•-· acr .. ti.• aad c.,,., oai... la 
• flvrry of ...-.,...abi.p, tlla Ja,...•• ... American 
t- "8•• lllaea llluey llloar.ia1 aacll otllor"• recorda. Ac 
tba 1te1iaaie1 of tbi1 ... ch, cba rocord •lt004 ac 
-2JJOC, vicn lli•t• of lllatcor to , .... 

Tbia -"· Dr. Paul Cllu ... coU .. po• ia Mowat• 
a.....-.c .. tbat taoy "°' .... a Mt•ri.al tllac i.e fully 
•u,.rc..,...r.i•J ac •17t0 c, ... 11 alllOYD t11a ..... 1ia1 
po1.ac Df aur .. oa (-l'.'6°t). Dr. Cllu u 1a • lluHJ 
ca •i.•clo .. 111.• ..crec fo11111la; .ace , .. •&t•oC 
lllerri.ar i.• 11r.-.., •U.CLau ... , •P _. ,.,., 
i..,,, .... ta ..... ,. 

lofore i.a•oauas a.a luporc.-oacton lac. c ... iaor 
CH ,rollll- Cbac aci.ooci.au _, Ml•• H or .. r to 
sac tboi.r c~• ... , •f ,.. laMr•c•ry ... oato tbo 
•nae. 1101•tic fi.el•• ua "avir.clll oU" • 
• .,. ... ..._.tor ..,. •if fal'•C •r.or'81• 9Witcll off ac 
•Utaroat •pocj,c fial• illt ... 1.Ci.••· AU ef •i.ell u 

.... 



- n.. • -i- Mc- _, ,.r.n.:iel 
•,.licati ... of ...-rc ... .cti•ity i ... 1,,. .. ill& • coil 
of ..,.rc...-Ctills -t•riel t• "~ • •U.C 
..... tic fi•l•. 

n.. ...,. - it cut it - U.t ta. -
c ........ c• •itb•~ ICM etnap9t ...-c;.c fid4l• 
eci-ti.au ca ~ at -..t -2..-C. the H4l 
- i• tbet •• a ....-~tor .,.~. iu 
critical t .... ratun - tbe -imm t...,.rac.are et 
whici. it ...,.rctllMlcu - tbe ecn111u of tlM -a-tic 
fiel4l ti.at owitcllea it off fall• ra.,i4llJ. 

Thia •- ttut, to lie .. aful. a ..,..rc-"tctor 
c .. 1 .. ltf aitros• to -196°C wi!l ... ,,. t• at8Y a 
••.-rc..,..ctor at -.ell i.iai.er ~ratorea. A rvl• o~ 
t .... •8Y• ttut if a c141a•• rwi .. a .. .,.rcoMctor 
•P to -l23°C, ci.- - at dM lloilJ.11& t....-r•t•r• of 
li~oi4l aitrot1911 - it cool4l vitbataa4l .. ,..tic fiel4l• 
..-rfwl -ah for the -at .._ .. i .. •""liceti.ooa, 
•-• .. -l••r-f .. i .. nactora. lot a..- if tlM 
R"8rt.-..Ct.r' • criticel 11.....-rec.n c- lie rei•" 
....... en.iii -l 7'9C, tllet -H etill k pool --ab 
f.r 1 ... ._.ilia-·· 

llellills vine .. t •f U. c 241 • rill ta tlle 
i..,..Ucy •f -t•llaqiau. rw -t .,.1icaci-. 
c• 1Ufernmstilll win .... co lie • pool -1 
cOllliiectH at ~ ~raton. ta aci.i .... ti.ia, it ia 
_ .... t'J to aia tlla i.m.lacilll c ....... ritla a I"' 
c....._cer. nae riaa ••tnrilla t11e 
...,.rc1nl1tti.Yit7 of Clle c ........ 
Dr. I-ala• f1~ ... Ilia cell ...... ac tile ..... 
l.aMl'otny ia 1- u.. 8i-' ci.. c_,.... vita coner 
_. •c!Mr rine. Pnlimiaat'J nnlu ...,.oc tlaac ci.. 
rim......,,. j•c lib tM ,_. c ... uod. 

Sci-cieu ..,. yet ta •i- -cl7 bev far 
•I' CM t...-r•ton ocala tbeJ caa calla ICM1r -
e..,e~con. A -u r1•1r. ..-u.. ctuc tlle7 en 
pilty of - -ni.pc ... tllelt ltMir raoltl M far 
will~• •iH a- ctuM. ht ta.re 1• -ci..r 
iacrip1q ,..•illil1cy: ctult • .,..,. liaic aiau 
fn tM c...,.-ac.n at w1cll • ..,.rc...,.tor atOJ• 
..ntiaa. ... tlaat t1'a -1'60f llarTior - to ...._ 
.,_ llnUa, all..WS tM - of clleap ... p1-tihl 
aicroaeti •• • cool~. oci .. ciec1 •ill er, .... t'J criclr. 
ci., u. co,_.. tile -imm c..,.ncen llil"er. 
n..y u.. a ....,"' .1_... to ,181 riu. _, u -r 
f~icatiea cecllai,...a. 

Se a .... 11 clla1lea eai•t• ctaac •ci .. ci•u will 
aclt1awa 1..,.rc-'-ti•ic7 at r- u.,er•t•l'a. tlaat 
-H ri•al _, tadlllol011tal lll'Ukc.._.... of tlti• 
C-tot'J· ht N •C Ml• J991' WHCll. (tho 
1c-i•t. 21 fdn&l'Y 1917, n• 17-tl) -

••• TM i ... CUC it _, - Ila oc.-icall7 
faa1i~l• co .,., .. .,.rc..-.Cti•ic7 ca ........ i.• m,Ti .. 
u••• i.1 .,.r1r.i111 ...... 1..,...c pl'Ojocc1 ec ..,...ra4l1 of 
c...,.ai.a1 wrl4lriM. tlao payofh -1• lie --•· 
All4I if r_c..,.nt•n ...,.,.c..._CH• an o11ti.8Atal7 
diHDY•n•, tlM .evl• couH lie cr-fo!WM. hell 
"'hoc" •tal'uh coul• JrDYi.M - ceou for oYat'J 
1t•c9"loloSJ ralaco4l co eleccr1cic7. .., j•C Ciao 
,,. .. '9Clt of • .,. .. ! ... wcci•ic7 •It li~•~icr .... 
,..,.recune i.• -111 co aci.ca _, iMutl'Ul 
... 1-.... 

Proccl.cal ai.crotorcoole4l ..,. .. ...._core cou\• 
.... Ciao •Cilhiea ~i.lh~ ... - ... Nft -sll -1'1)' 

t• ""' 50 or ... a ,..ar l'l•u i.a ..U.olla. c.,,.r 
., .... •7 ... , ....... llCCor of CMi. .. -· "9C CIMJ 
loH a lot of ,_,. 'nla c..,,.ar eoolr.I •• 5 .,.,. c•c 
co U "81' ••It of cite eleccricic7 flawial Cll""lll 
l• ....... l Cl'-i.tli• li•1, ... Hill •n 
•i•a,,.•r• i.a l.esal •i•crilloc&.a lU..1. 

l•cenac ia .. ut ,_rt.1 .... ra ..... ciq 
.... u co "'9U• i.i...,_.,... crai• Cllac i .. i.caca -..a 
cMir croclr.1 llM al .. f1age4l ill, ... UI, llM- of 

- l -

bip t•l'i.tal ceou. '!bat i.acare.c, t .. , c-1' " 
n•i.•i.... ht Cbe ·--1 i..i.l•n of ,.,... 
1o-caUo4l -slaw tr•iu en •n lillelJ to "8 i.a 
ei.cMr West co._, or~. *icb •- c_tll. .... to 
f.- Hri. ... n-rca, or c:a.o.a, *11.ca et1.ll -..-ru 
• ..,..ot effort •••• 

a..ri.ce' • k•c aaot •t U1'l•u1.91 c:ae -
tec-lesJ i.• l'l'MablJ ia olectr•1.ca. n.ere, 
• ...,.rc.-..cti.•itJ will .... r 11.n .,..c S...& a. Fari• 
call• "ti.a cbi.r4l •I• of electrooice", efter woe,.. 
t-• _. cr .. oi.non. feri.• ... ran • 
...,.rc.....,ci.q ai.crocbil' -•I.CH .,._ o• Joo.,... .. 
jwecti.- at lllt. Vbe11 Ii& ll• 4ec1.llft ia lHl, 
efter l• ,. .. ,.. of ... n, tbac tlla caclleoloCJ vae • 
a-so, fori.• left ... ,......, llyl'rt• i.e.• la 
falaroery lH7, l••• CU• f-r irear• letor, liy!'n• 
-il" tbe fint •1ac- l»oon .. Jo .. .,..._ 
joec:ci. .. a. ...,, Faru uaena tMt 11,.,,.. vi.ll lie ci.e 
fi.rat co lh&i14l cbil'• .. i. .. Cb• oov .. c:ori.al1, lilacooae 
"ao ... al•• i.a tbe ...,rl4l Ila• 1 ..... toccurilla luae 
.,,...wci.aa JJ cbip1". n&t •iniacti- i•' t lilr.al7 co 
l••c l-a. llajor aleccrwaic1 c...,..&aa, fn11 1111 ca 
Yal'i• uaocl.aca•. an l'acilla ca ... len Clle -....,.rc...-.con. W..cilll-..• -. co - .r ... ,..._ 
j-ci-, wicla an., ca 1,000 c~ faacu u.a 
C--ti09Ll •ilicea tl'-1•tora. Co MiU ....... 
170C- it Mlia• .. -1• -tl'Ol'f- my -
.. ail.Ola. AC Vas iaa, • lea4illl .-.r of ..n.-ac 
..- ia nmic..._cor fallricaci•. a Cl'ull affen i• .-.r.., co ... ri.fJ Cba ..n .. 1.,enu• ccU. Qia 
filml lleia& ._ at ..an, Staafft'll uu_.icy. IMltll 

filml -1• M Clla •tal'tilla ,.iac fH uw1nw' • 
.... rc1a1.,. .... lcla can ia -CMI' ana ..._. 
1 ... rc...-.c1H1 -1• u... • .... 17 a.,.cc. 119clur 
...-cic ~a <..a> -n nlJ • ,_n.1 
...,.rc..._tilla •.-u co ,..-.. ... runfHte4l • ._ 
of CIM llMJ'• ·~· tlla - Mtari.ala pnm&.oe ...-u 10 ti•H -l'e ,,-d•l Cllaa ClloM - ..... 
AM if ... -'t~I .... Po CHt ... llOllr. -i.atef 
viCll CMir .,,.._c c .. lilla ayac- for llialU., cllia 
•l'llOt for ta.- c-H lie • lac lliger. ...,_ c-1• 
•ice...._ i• -llar boo•ital•. a ... cliaica,• ••7• 
Dr. ra.1 Vi-, •il'KtDr of llOa~• .... 1.,...c at 
ll'itaia'• Odon luc~u Gr_, n.c. ca.. lea4illa 
... .,liar of ... -.-ca. Di-ic• i.e.• wicll IUI 
aoH -I'• tllaa 100 - -n, ootimat•• tlaat 
c .. lilla vici. li~i• aicros- Iii.slit .... 1100,000 ,.,. 
7 .. 1' ia OJH&Ciq co•U par MClliM. 

tlla - .. ,.rc...-.ctiaa •tariela _, al .. 
,....._. ..... Cl ctaac ah• Clleoncical plty•iciau a 
claHr look 1 .. w. atomic pal'ticlaa. J .. c aliaiaatiac 
Ciao laoli- ...... to cool cite 10,000 1i.aac ..... u ia 
ci.e .,...,.... ..,.rc..._ciq ...-rcollUor -u l., 
1160 mllia •ff Claa pnjacc ....... ~i.llioa c .. c •f 
Cbo •tom -91or - •1•• ••t -TU ..... by 
2S .,.r c•t. 1a ... ruor1 arpo ctaac Nici.Ila for u. 
allilitJ co ali.81.aace laoli.- •..._l• aoc taol• llaclr. tlle 
'l'ojocc. ""i.cll oonl04 • srooa li11c fn11 Clla fl'ooi,..c 
•~rlJ clai1 7aar, bult ~aJ say caa ,.••1.llili1t7 of 
ra1laci. .. It-• •a-u 1110ul• k "°"' .,.... 

Ulc .... calJ, "'9J•1ci.ac1 .._.,. tlN -
a.,arc ... oc:con vi.U Ml4l CIN 11.oJ co prect1.cel -lur 
t .. r.... hei. rNCtan .... ,_rt•l ..... ,. ca 
c•caia CIM iac ... a laoac of Ciao raacci.aa, ,.ica vi.11 
lie .... MCCH Cllaa Clla 1oa. tlla US ..... tic faei• 
•fforc taa• ._ Cl'~ by 20 ,.,. c .. c 1'8ca lHS, ta 
1345 •illia Ciiia 7aar .... Priac•c .. U.i•ar1ic7'1 
Pla ... !'1171ic1 i.o.oracory. ltllo 1ice of ciao •jor US 
fuaioo l'rojacc, ia kill& _u,..c by riwal 'njocu i• 
&ur..,. _. Japu .. ni. - """'",....._cor•, ...... 
.... l'C K. lill, a ••ior aci.•CilC •C Ill 
locarMh ... l. -1• r .. i.•a fooi. .. ' • Jl'00'9CU· 

!My ..., .... 11oo1c Scar Vari. ni. Scrac .. i.c 
Daf- loi.ciocl." Ora•b•ti.•' • Office •f ~acin 
lei••• • t•ll•loU Illa• alr ... 7 •l'lle4l IS00,000 for 

• loa article .. ..,.ra ..... cioa MCCM• .. .,.. .... 



-..~ter neeerdi cl•i• ,.er ... pl- to "9ck it 
t• &2 ailliem -t ,.er. n.. iatenn ia u.y to 
fet..... Aftor all, apecrllor. ayetw llorilt viu 
..-rc ..... teno -1u't .._... u Ille _l .. : i• •.-.:•. 
·~ t..,.nt.n• i• - C9l .. r 0.- li"vitl 
aitropa. <11et1ria1tetl fnm tM 6 April 1'17 
<n. 59-60) i•- of ... i-• Week lty 1pecial 
,..raiui-. <c> 1917 Iii iid:rma.u, lac.> 

s.rrcoellvcton ltlll the .. ,.rclllip 

..... rchen at st .. fon U.ifttaity ia Califorua 
...._ tloftlo..-1& a tbia fila Vlilll llli&lll t .... ratur• 
a.,.rceohcton nil _. cnoie electremic lleYicu fto9 
a..... tlllu could ,..,. tlM ... Y for a - a-rati• 
of •9"T1:1Mllhc1ti111 cllipa, the na .. rcllen clew. 

n.. 1ci .. cific c...,..ity i• 1till 111.oa&&iaa v1.cb 
oacit .... c fovr ,... ... after Ullat Ile• INotl tloacriDeC a• 
tbe -i:: u:traoriiaary eci .. tific -tiaa ia li•iaa 
-ry. ta llarcll ecioaci•U c-ra- • ..., Yon co 
a coafarwt11Ce cellotl lty tlM Allaricaa ...,_ical Society. 
n.o, .. re Olen to fiM •t -..11: -ly •iac-r.i 
llip 11: .... ratare _,..rc811tl9ct.ra Bat an._, to 
r...l.cu.iee oloctnaic• _.~ills· 

n.o uw •- acit-t - - die 
•-1.,...t of - 1.,.erc8lltl9cti9& •t•ri•h oolaicll 
"- ao electrical n1iatase ... " c• c..-Cc. 
electricity i• a cinllit fer-I'. 

U.til a f- '"""9 qo .... rc...,.tiwiey - oaly 
,. .. illlo i• a fev •uriab at a f-~ ...,. 
alleeluco san, -znoe, die t..,.ret.n of li411i,. 
lleli•. n.o -ly •iac-nll •terial•, ~ .. , 
nperc.-..Ct at -" llialler c. .... nc.na, -1eooc, 
tlle t...-ratun of li4ai• aitrote•• a.c- of tile 
•ifficulty _. Cq9llOI of •iataiailla c...-.Cton ac 
li4ai• lloli• t...,_ralC- Peir - llal 1Metl 
natrictM to a f- -t.;.c nourcll -.plicati-. lulC 
-. vitll tlle •i•c-cy of llisll c-..ncan •toriah 
tlleJ ua N .... ia all nrta of ewar7tley .,.,hcatioaa. 

Tlleir - vill l'Mically c ...... tlle .. rH ia 
oolaicll .. lift _. t...,. vill a__. electnnc• utl 
c..-tilla - u.a a tT-iator •u ia Pie nso.. 

U.like die olt&or ..,.rc..._tera die -
•tariah an aot •cab INC _.. tr- ~i.. cermc 
c ....... 1. 'nle lli .... at C-..rature ~tol' 
_.. .. fa U. M9ll .... tr- a c1111 ... •f yiccri-, 
Mri•, c.,,,u ... ..,._. 

n.o -taial - fine _.. i., ••1 a.. af die 
Dai.,.nicy ef .... t .. _. Dr. Ilea &-. Wu ef tlle 
U.iftniey ef Al._ c-n• die _. •f J-cy. At 
fine ta. •tarial c-H ..,.rc..._c at •ltJoC INt 
witllia a •ttar ef -u tlll t• - raiaell die 
~'!'•t•n •f ca.a •taTial ce -ntoe. 

w. i1 certai• cue t..,.rat•ne c• lie rain,. 
furtller, ..,.. .., to - ltemplracuru. 

"Tiier• are all ki ... of uia1• ,.. , .. tlo co chc 
-cerial co iacreaH ite c..,.ratura," N?• w... "l -
.,.cy c_fi. ... c cue "1 Maftias 1:11e •tarial i.a tll• 
ri111c v-, ,.. c• pc OD •tnial te ..,........_, ac 
r ... ~cature." 

luc. ..,.. if cllan i• • u..r-c DD ,.. .... , 
c....-raC1tt'61 it vill 1tiU lie ec~cal 1:• uaa C.'IWH 

.. c1rial1, ....... i .. c.a ,rei•• .... Malcal• leaelay, 

.._ell of ICM aHh• ,..,,ic• .. ,.n.auc at Sc•lar• 
U.h•rli.cy ia C:.lUoni.a. 

"l.i. .... i• 'Ii.tr .... l.1 .. cMep ........... a• 
,1 .. ciful •• 1ir,• he 1ey1. "le i.o ..., ,..oi.111.la 1:0 

llDYe CMDll i::i.rcuitr, ver1'iaa at li.411i.tl •i.tr .... 
t..,.racurH. 'nil.• i• • U.Cr .. illl• ltl'Ulle of luck 
11. ... l.c •- cue tlM - Iii.Ill ~racure 
1t1119n ..... cDI' •terial• •• lie ..- ia olectrDDi.c 
ci.nui.tr, fr• c.uy.• 

- .. -

.... loy'• IRVJ llaa ..... 1 ..... e ltllia fi.la fna 
tlle .. terial tllaicll caa Ille .... to pnrr~ .. cllif 
i•t-ton~ Uai~ !Cilil tllia fila tlle l'CVVfl 11aa 
.. _lo..-1& .-., u lloh8fttl co Ille tlM .. r1• • 1 firet 
;tlllh eloccnaic <'!OYice. 'Die ....,ice, c•ll" a t-1 
j.-ctioa, i• tta. 111.a•ic c......-c of • ...,.ico aec:Olltl 
avicclliaa 4IOYic• call•• a JoMlllll- ;-ci•. 

1 .. Illa• tried ...e fail .. to tle.,.lop CllleH •••ice• 
vllicll covl• iaprowe -uclliaa 1:1991 1.• c..,..t•n 111.1 
Cll'l'ft onen of .... i.e .... 

lea•l•1'• 4le•ice c ... ri••• .. i .. vlatLaa layer 
•all4lvicll0tl 111.ocveoa • c•ia fila of laa41 cea • Ciiia fila 
of tlM - co.pouatl. •-• pan of cao uwice L• 
_.. fr• le..i it ca Al? -" et h"uLtl 111e11.-
c ..... rature1. llOlleftr, lee1ley 1.• coofL._.t of 
pcciaa ceapera1tur•1 up co .._, -1,00<:, ".,.ry, ••ry 
•ooe•. lf .... lay L• •uccew•f•l it v1.ll •ooo De 
ro••LDl• ICO faar1.c•C• Cbifl caac CAD vork DOC ..... 

1,000 ... lU,UOCI Cima• ,_ICDr a.a. tlley cao -· 

AlteM~ Mftral us c ..... , •• an ~IC.i&DCUI 
tlle9• .. rice• for •• ia tlleit' pr94lct1. AT•T' 1 1ell 
nMarcll 1.-recery ia ... Jeney llal ...,.1.,.. a 
n-illl• ca,. .... fna die mtarial ... icll - ....... 
to c811tl9ct •lect'l'ici.ty ma -. afficiaatly cu. 
coppor. A c.....-, 1,.-•-•• acn__, tllat ICM ca,. ia 
1till at reaearcll •uao INt .-&cut& tllat ,....._ti 
coaH N .... fna ICM C..- "CT -· 

laMaftbar1 at Wntiash•• • die 1iamc US 
electntacnical CH'P•tatioa, an atu.,cilla u Mlle 1 
callle _, of tllo -carial to diat'l'ilNta fer 
electricity •i•trilluci... laaiaca.ce i• ,...r calll•• 
l'aaultl ia oaly 70 ,. .. cat of a-rec.I electricity 
reacllliaa c-re. A ,_.r callle .... fna 
, ... """uictU.C vina c-u alaall electricity ceeu 111.j 
N""'"9 10 ... 20 fDr c•t, eccoriiq to YeatU.,
r .... 'l'Cller, Jolla Gawalac. Gewalar' 1 uiitial NM•'l'Cll 
llaa •"- Chet at li.41aitl •itrea- t..,.recuna tlle 
curr•t e&'l"l'1iaa c.,.cicy ef uaoe mtariall ii 
betww lOUA co l ,OOGA .. !' .... re ca. tlli.• 
ef foctiYWly cul•• .. , UIWic ~i..~ce ... foe 
elecri.cicy tliatrilluciea _. ouar ......, curTDalC 
.. plicac~ -• u ..... tu 1-1.caciem for cr-fOrt. 

''Uectroaic:1 ia lit1al7 u .,. Ul6 hrac area ICM 
•tnial ii lillalJ to 111.aY• a W,.Cc., • NJ• C:.al&r. 
"DeYicaa ••iaJ ·~ciaa .... ice• could lie 
aYailalll• ia a :raar or ... • 

'Ille _, aciti .. ...,.i.,..., ia t11e c.ect111oloay 
... -all ia J .... cw._... aao at a -ti .. beld 
9y tllo JapemM fllyaical SCICiaty -.re a ar-f fr• 
tile Qii•M Ac...., ef le~ clai.mtl tlley llatl 
..,,.,.,.. a -terial tlllac c-w ..,.rc.-.cc at ... r 
~ ICWllJleraC-, -rly •14oC, 

s.,an ... vcti .. teclleolOSJ u Ht co cun cbe 
electr•ic• i•••Cry oe i.u beat&. Aa i1 al-11 tile 
ca•• ""6D aa iatlu111:ry-cu .. ia1 teclleOlOIJ arri•••, 
tllDH Clloc trill do "" •ill aot .. , ... 11- ,.... .. _. 
aata•li.1..- ceapeaie1, ~uc 1:111011 , ... , are •Ille co 
eupc _, l'•pit&lr co 1:1M - ceclleOloU· U•l•H '" 
tet eamic6Dtlvccec c..,..i. .. utl c-..ucor ~HI 1n 
f&1t off ca.a •l'k i.• aflc&e1.91 Ule - cocbaolo11 
cll«i.1' ,.. .... c •rtiat 1 ... •r••i.p •i.11 Ille eao~c 1i.YWtl. 
re- CMIJ •tllH& •ill ... r " tlle - a1• H ,. ~-
alectr .. ic1 i.lltl9otrt• ('l•,troa~c• Veo~ly, 
I AJri.l 1917, p. 1•> 

SuperCOD41UCCLal •V,tCllWI f~ .. l:llWJI' vaz Jato a 
c-rcul a.aac~uc 

lvperc ... uctwt wu ... 1 ere m&iaa u ,.u , .. 
rul wrl•. ll)'praa, • ._ri.ca ,..,..,. •a1a1& LW 

ll6v 1WR, ... aa111•atl CM hraC C-HllAl 
i.an..-c • aa .. ci.11 .. u,. - uac cue• .. ,, .. , ... •I 
tlle at~lJ hip ·~· .. 1 111paHOD4IWCi. .. l"ir:&lla• 
.._ a• Jooelllll•• ;-ci.-•• 'llleoe olectroau 
ewitsllea ...,,. al~ llf•n• to ..,,.1., • ..., •:r•c.. 



fer -~•us •ltrafut ..... u _.. se tM -itcllia& 
ti.a ia el.ct~ic c 14nHU. 

TM ·n... cm• of tM aipal - tlle t* it t.U• 
to riM fna -n ia tlle i.aat~t - ia j•t 
5 pie-.... lailli• •illi-Clla of a eecoM). tile 
riH tiaa i• u.orcaac Mt-• - iaat~t cu 
rec•ri • .,..., if tM ..... t i• alilotter tlln tile tiae 
i.t tau• tr recori it. llypn• claiaa cut t!li.• i.• 
fiwe tU... faotor tllaa 911Ttlliac el•• ... r ~. lt 
•loo •ay• tllat iu iutr.mat u 50 time• ao -iti,,. 
aa c..,,..ti-1 Hcilloocopea. TM ._ iut~t 
reliH • Jooepll- j-ti- operatia& at the 
ralatiwely 1.., t .... r•t•re of 4 ~. coole4 "1 liquid 
lleli-. Altlloaall tlle t .... r•t•re i• -t .. iu a1 

11 ... ...,.. •• 1'9C .. t atoria• of bnaktllnNCll• ia 
••percoad..cciac .. teri.ala, tile .:lli...,...t ii •till 
iapreHiwe. 

A ...,.1 coolinc ayat .. apreya liq•id heli,.. oa 
the c-r of tile cllip tltat -t -'• cooliq, rather 
t"-a L-aniaa tile -.1e cllip ia liq-fie4 aaa. Tlli• 
.U.1 ta. tecllllol911 •n practical, Mt the 
iaatriiaeat i• atill _.aiwe. lt ia cl .. er to tile aia• 
of a -u ... dl9a to tlle ~itar pre,.Ri- of 
c-tml oociu--.... 

llJpn• - f.....,. ia ltll "1 SoHa Faria, ... 
left tlle c~tor ai.oat 1111 ~IMa tlle corporati .. 
all•••• 11• iu na .. l'Cll iato ,,_,._ j-ti .... 

I• - i•t-to4 ia ... ipiac fut ~t•r• 
er .... tlle fut -'tcbia& llJl9M• of tlle ;-ti-. 
S- Ja~ coapeai" an atill wftitla t-ril tllat 
pal. Faria -• U.W.lwad ia tlle •rk at 1111' • 
ni.-1 J. Vat- laboratori•• ia ~ tont
laiallu. Vitia lleckiaa fna .... cue capital, lie ••t to 
-" oa tile - _..at pal of lai,p-9,.... 
iut~tati-. ..., Ilia •i• probl• my be price: 
fnia J1111a, tlle oacilloacopa vill ••ll for arCMllld 
tl0,000. (tlli• firat a,,..red ill llav Sci .. tiat, 
Loalloa, 25 April 1917, tile wakly ftYiav of oci.-o 
_. toc-.1017) 

Joe "I!! ., ia tile • .,.rcoa4..ctor race 

Tiie Uaot my ...,,. talletl tlle laod ia tM raco co 
d-a1., - ..,.."9M•ton, Mt tlle Ja,....a ara 
cacchi .. ., faat. Jut ..._ fut *- OTid .. t 
recntly .._ 'toolliba --' tllac it lla4 --.1.,
• ceroaic • .,.ROllHccor _. fulaieed tlle •tori.al 
iato capao 08ll vir••· TM caraaic, Ulla tllat .-. by 
Otller nKarcll.....,. ....... tM wrl.4, ia O C ........ 

of yttrW., kri•, copper aM GSYS•· la bulk fon, 
tlle c:r ... itioa to ..,."9M11Cti•ity llqiao ac 
100 •esna• ...... aMol•t• ..... uoo r.>. ... t11e 
caraaai& 1 .... all eloccrical re1i1taec• et tl.7 r.. la 
viro fon, tile u.-.. are re1pectiYaly '3.5 It 08ll 
17 ~. la eitMr c-, U. •carial vi.11 ••porc ... ucc 
""811 '-ann ia u..-u aitnpa raelilor cllaa tlle -11 
•re .. paaoiYa liq•id llelW. CUC -tioaol 
1uperc ... 11ecor• r•~•ira. 

S•perc ... uccora an Uiporcaac Mcauo ClleJ lane 
.. re•i•caace to oloctricel cu1r .. c1. Uacil laac 
S.,c~r. aci .. cioc1 IN4 ollaor-.ed ••perc ... ucci•itf 
io •&•rial• .. 1y oc r.aaaparacuroo 20 doarooa ~. 
abaoluca un. n..., acinciaca ...... r-.orci .. cllac 
.... car .. ic .. carial• osbibitn 1uporc.-..ccivic1 at 
100 l. Japo .. oe reHarcllert tllo9 llo1•• .. iacaaai•• 
of fort co roproij.co cliloa• rooulta. 

Toobillo ......... .,. of it• ri••l• i• tbe Jap .... ao 
... ..,. olaccrical i .. uocry • ..... •• licacbi, Jopa•'• 
larseoc: .... , of -i1..euctor• • for ,_ re1aoa1. 
firoc, for tlle paot fi.we year• tlMI c..,..,. Ila• -rlled 
vi.tb llloji 1-U'• po.p ac Clle U.i.Yanic1 of tollye, 
tlM , ... , .. Ja,... .. r-rclMn i• clle hold. 
1oc ... 1,, proc•••i•a coclaaolOIJ for fi .. 11raaica i• 
- of t .. 111111' • acr... aui.ca. , • , 

- 5 -

Al el..-.n, .... rc.-.Ctiaa ceramic• an c.. 
r .. tn of a fnay of actiYity ia Japaa. 

6--• of ..,,.1.,...u laawe aloe - fraa 
cro.po •t hwe Japeme• -i-ni.tiH .. -u oa tllr.e 
aatL ... l laltoretoriaa. 

t1M Ja,... .. C:Owe~t' 1 Scieace - 'Iecaao1011 
Asaocy i• curr .. cly -rlLLla& out bow to c:ronL-te tac 
effort• ia i ... •try, .. L .. rOLtL•• ... _,L ... l 
la.,.racori••· 'I .. taCLYe pl ... call for t ... 
••Callli.lllae•t of • ..., 1aparcoaductia1 .. tariol• 
reaearacb aaaoci.oti- .... parbapa, u oa-i.atH 
la ... ratory. (tlli1 firat a,..are4 ia ... Scieatiat, 
Loedoa, 16 April 1917, tile weakly re•Lav of •c~cac• 
alMI tacUolOI)') 

ltolecular-tta .. CaAa i • .,,., CM lab 

A 1e....-,.r1oa French •t•rt-.ap i1 pu1hi•1 
-lec•lar-M•-picay producti- of .c1 ... ace4 aalli-
.ra .. ide -t of tile laboracory olMI ioco ... . 
productioa. 'Ille ca.pay, Picesia• SA, ia alraat17 
allippiaa -f•r• to c..,_.c mkar• ia tlle us, Cati.Ma, 
.... lunpa. 

Lilla T • ..,_, coapomy pnoi._t _. f- cllief 
of tile n.-oa CSF t .. taat ia lHl - ., vitll tM 
lliall-aloctnr.Milicy tr ... iacor, Hcimtoo tlle 
110rlwide •nae for -tera ill ailicary, 
talec-icatiw, a.,.rc..,.car .- cw-• p&OCect 
apphcaciou co nacll -..t IUO aillua "1 19'0. 
Picesia•' • objectift ia to capcun 10 per uae; 
aociaac .. fir1c-yaor .. 1.1 are 11.5 llilli.oa. '°lllen 
on alMMlc 6'I aalli.• _i .. proar-, ..... i.a
alilout U u c•t-r•, • aaya ...,_. 

Picoaia• .,...r • .-oa.iary laac -tll ia 
Guard, C:.lif., ia • acc:_,c to hircller ..-uaco tile 
US aarkat, upacially i.a tlle ailitary araa. "Wa are 
aoiac ia tllo ._ •iractioa .. t11e (Def-• 
0.,.RllOat] - llialler apead,• aay• ..,,... •u y- c• 
.. coct yO.r aipol - - Hcoad bafon :pwr __,, 
you ban tile cllUc• co HM .., a lot of aiaoi.l••· • 

lluyn iaaiau tllat Ilia pr.coo• i.DYOl-• • 
aecrau - it ... 1Uipl7 • qwoacioa of "wery, _..,. bard 
llOTk". le ..Ua: "Va Ila•••• far iacraaaod "1 • 
factor of tllroo .... , c .. 1• IN 4- ia tlle noearcb 
atace,• wlaich ..... 10 .. far•• ... ti.. TM tllr..,..,.t 
i• apaccod to '°""la eacll y .. r, al-. vitll .. laa. 

le calb tlle -f•ra • i.1 protl..ci•a 
•aecoatl-J-racioa CO&Aa". nae, lie oaya, i• ca 
di.ffereaciace tlloa fr .. "clle tllick-layared ortli.aary 
GaAa -f•r• poopl• aro .olluaa to4ay". Picvais•'• 
wafer• oro a c..,loa 11acoroocrucc11n of GeAa .., 
1alli...-al-1ai..-aranUe vi.ell ••r,r Ciiia layera. 

lluyn pr8"4 tlle aflocei-• of taia layon 
.mil• wrki•a ac n.-oa CSf ia Oraay. lia r-rcll 
croup da,..aicad aa uaolopod-rcypo GM• layer 1-.
Chick, oa UIMtopod CAA.LAI layor Ml 1 tlli.ck, olltl • 
aili.coeeeopod GeAlA• layer 7UU 1 cllic• oa a 
c:br .. i.Ulr'tlOpod 1u1t1crato. th• ro1e1rc111r1 cue tDe 
vafor ia llalf, loft ... balf iocacc, aad etcllad .... 
JOO 1 off tlla oc11er. 

DeYi.C•• -r• fallricocod i.d .. ti.celly OD .. tb 
laal•o• • sold OYor 1• ... •ium aicritle for clle aaurco 
... droia coacact•, otl4 al119i•i• d•po•ic .. diroccl7 
oa tlle cop opi.cay 1.yes wicbouc ..,. rocaH fer CH 
1aco. TIM tbi...--.a- .a.•i.ce• ouc•performd CH 
acHr• • 

for projuccioa wafer•, Picoai1• ...... 1ocular 
llo• -.ica•y co 1•c CIN •ory tllia layera • 'JI• .-oped 
rcypa GMa. ,.,.-.o I ullHpe4 GMl.Aa, .... 
SOO-cr1,000 1 dU•oa tlo,.d GaAlAI • • • 
-i-i•aulati•I 1ultlcr1co. C.oc i• tlla 11.ey. 
lloloc•la,...._opicay -bYe• coac IHuC ll00,!>00, 



..,_ •ey•, _., .. t.._ l'TOllia.itiwely •...-.iwe for 
pan-tim -· Picesia• .. ploiu iu -•• folly, 
toni-s -t •is-'"" a eay. "O.r -f•n coec 
10 time• -.n tu. ~ti-1 ~ wfon IMtt _.. 
wr yie1' -11 lliatior, oe cM -t of tile ••1.ce u 
_.. 1-r,• a.. aeya. 

"Tlw cnt for COM oo •ilicoe -f•n u _, lH• 
01tp099i.,,. Mc-• it'• tile epi1:&&ial 1rowtb proce011re 
that meke• tile price lliall, • Ile atll4a. "Otll•r 
tecllei'!Oe• for ex7itaxy vill bawe tile .... co•t•.• 
lluyeo •.Y• tile c"t of tlM -ten vil l Mc:r••:-• Illy • 
factor of tllrec or f-r io • fev yean. llapruated 
fn111 tlectTOeic•, 5 llarcb 1917, le) 1917, llcCrev Mill 
lac., all npu nM"94) 

Jaoaon link oo ltiocbi.p llD 

tisht leo4ia1 Japoao•e electroai.c• f i.nl8 are to 
JOlLD force• to HYOlop • biocbi.p, tile ltoy to tile 
pot-tial tlle"Wlo,_.t of oqaaic computer•. The 
c..,..i .. lla'IW .,... Hlectd 1ty tile lMU8trial 
toci..1..,. C-il, • IMYU.ry llolly to Japaa'a 
IUainry of latenati-1 treH ..,. IM9etry lllITI). 
11m will i ... ec - Tn 5 ltillioo iii tlM -t•re 
-r tM ~ 10 yoan. 

n. •iatat fins - lliteoielli Clloaical lallonri .. , 
Fuji.tau, lllC, litaclli, llit~ialli tlectric, S..,o 
Electric, Sllaqi ..,. a UO a••itlliary of lleta .. lli.u 
Electric i..i..trial - vill oet Uf a -ittoo ..., 
i .. it• nMaftllon at ••i- iutit•t'- to take 
part ia tile ._tun. ltur ..... Cbemical ...,., 
5-12 J-ry 1917) 

TIM U-lo4geQl• c..,.t•r 

ly tlle ...i of tbo year, computon will k 
a•ailaltlo that cu "loan" tr .. tbo eaa~n vllo put 
tosotller tllo tort-ly co.pl .. ••iao of clliP•· 

'nlo Maip oqiMon vill M ~ at cooputon 
tbat coacaia a .. taNM of nlo• aad ....,lo• of .._ 
•ari- oloctrooit taalu c• lie impl-totll oa 
•ilicoa. Socia a .. tAaao ia call .. • lmowlo41• 11o .... 

Silicoa C:O.,ilon Syat ... , ltooe4 ia Califoraia, i• 
tiloYdopi-s tlM aoftvare for aucla • '*"'lOll10 Nao. lt 
ia calloll tlM iatollipat --.ii.r. 

ni. ... iPOT will foo4 a ac.._tic •iasroo of tlM 
cllip iato tllo c.....,toT; icbo diqT- iacl ... • 
iafosmmtioo allout tbo cllip'• fll9Ctioa. lo _..itioa, 
tbo doaipor toll• tile ~tor llaw .a Ciiio cbip 
•llOuld co•t, "°" faat it •llould ... raca, ..._t •i.aa it 
•llould " .... ...., ~t OKia of dlooo fKICOTo i• 
fn a ,.riciculu ... ip. 

Anod •itll tMoa Htai.b, CM c_,.tOI' will 
Harell iu k-1•1• Moo to - if ic cwcaiaa a 
bettor vay of c.nyi.aa out tllo cltip' • f-tioaa tba• 
CIM dHipcT'I •ia1r• •uoau. If tllo c...-1:•r 
find• a ltecicor •tbod it ••Nti.icuto• cue for tllD 
deai1eer'1. If i.1: dOla• aac, tba compui:ar follow• tile 
do1i,..r'1 •clloeotic, ..,. tlloa ~ Ciao •c ..... tic co 
i.u k-lod1• NH fn fucun applicacioaa. la clli• 
vay, CllD c_,..toT acquire• "-lod1• fr• tlM doeipor 
for cb1t doaipor OT otlloT• to MMU.t fr• ...._ 
car~iac OllC future job•· 

Tiie iatalli.1eac c-.iler i.• a ... 010,...c of 
... titer cy,. •f •i• fOT ... i.OOOTI ... i .. i.01 cai,. 
clM •ilicoo c ... Uer. TIM de•i.P ... i.-r food• • 
Hi.-ti.c of tllD clli' iato tllo -•ioa. Th• •ilic" 
c-.ilor c .. cai.oa • dataltaH of al .... t• cllac .... u' 
• clli,. Ualika cao i.acalliaooc c..,i.lor, tllou&ll, clli• 
aofcvare c .... c Hcum11lace IUlevlod•• •• ic i.1 uaed for 
-re •ad •n ••i,... ('nail Hrec a..,._ro4 ia 11ov 
Sciontiac, ~. 16 AIWil ltl7, clle llOIOkly r .. leV of 
aneiia • , .... 1011> 

-. -
lt ..pt to"- poaeiltlo to.-. a C09plltor 

iatolli,..t ia l:llo .... vey tllat yoo ..a. a ciaild 
iotalli..-c: by Oli..caciac it. •t.attort •y•t ... ", 
bri.efd tbi• vay, 111ec ... quite 10CH1 at • tev taolla 
like -41.c•l d1•cao•1.•, llUt tlley are by DO atretcn of 
clae Lma&i.Utl.OD i.acelli.a-t. For tDo•• aapecu of 
11 ..... i.otell1.1oaca tbat ,..,1e t .... for 1raatec1 -
ncop1.&1.q • face LO tile croood, uaterprotLD& tile 
wor•1 of • c:elo,..... cocawer••tLoa - it ia J.Op09•Lble 
~o t•acb • c-.ut•r t.,. nalea •-- .... , Dec-• 
•- 9o _, ~ ..... t role• tMy u••· 

Tho old ••lutLoa to tbia dil~ i.a to •ook rule• 
icbat worlr.. Fro9 time to t&ma, itboul", a -re 
..4ucti•• approacb ia ai.rd: aimply to b11ild a 
CClllpUt•r tll•t look• like • braio alld oak• it loaro by 
it••lf. Thia approach i• called coeaect1.oca1•a, .. ural 
.. cworu or oouroc..,..ti•&· llot o•erybocly i• 
aoducd. Dr. T-r Poai.o, - di.Yi.de• bi• tiM 
Mt- tile llaH&ebuHtU lD.CitulCe of Tocbaolo17 ... 
a c..,.ay callo4 tlaia&i.aa llaelli_., joke• Pcluic a 
•i.rua tllat iafocta braia aci .. ti•t•, •icaric191 a ..., 
opi.'-ic OYery 20 yoan. TIM epi ... ic taU• cM fora 
of -Titical oot._.u .. for • ..., u.a. la tllo 
1920., tbo itilOD Wo IHtalt pllyKlllolOlfi ia tM 
1"'°8, cyMnotic•; ill ICM lKOe, ,.rcqu..., ta 
tlle l9IO• ic i• c-tiooi.-. 

Cooooctioai•te ..... t .. r article• of fai.tla. 
Fi.rat, tlloy lloh ... ia parallel c...-ton: -aiau 
tbat H loc. of tai.q• at oeca. 5ocoM, caoy klioft 
thaic iatolli.,..c c..,.cora OlaOol• AMmlt.La toe 
-cvoTlla of colh of vtai.cll llrai.u aT• ..-.. !a oltMr 
worda, tllo procoHon i:ao.oel-• •-ld lto li.M 
-- (braia call•) .- clle c-ti- Mc- ~ 
hke •,.apo•• (coll j-tiao•l. Tlairll, c-tioouu 
ltoli.a•• tllat aucb • coaputor'• proaT ... •aoul• coaaiat 
of •aryiOI toe •icraata• of c-u- lto~ 
procooHT•, ; .. c aa ltTailla - ico won 1ty •oryina tao 
efficioocy of lf9Dpaoa. fourtll, allll aoat lloldly, 
CllllDOCICiooi•t• a..1i ... IClaalC, Ii•• coTUia COIMliti ... , 
tllo wpTOJI' ..... (rulo•, •oluicLo.a, .iaac ... r) •ill 
_ .... -q• vitlaia cba -llilao. le vill oq•iaa 
itaolf. 

'ftae fine clai.e ia -•cr..,onial. .U-t 
... TY"°'Y •sroo• cbac a brai.11 i• • panllal com,utar 
•- pruc0Hi.a1 powr ia diapaTllOtil tllrouallouc ita 
oot-rlr. of cell•. 1M _ _. claia, icuc c..,.tora 
•lloultll 1te hilt of -roo-lilu objocta, i.• i.a •-
vaya peculiu. C:O.,.rotll viicll Ciiio u ... i.HOT• oo 
cbip• .... r ... are ~ii ..., •low. tr ... iator1 8Viiccll 
penapa lat~ •• faat. Ivie ... roaa • CT ... iator ia 
.. ._u 8Vitcll, a ... r .. ia .-uor. ..._.._ Oll4ll •P 
tile •i1uh tlloy rocei.•a, _., d.,....i.111 oa ... tllor 
clla •ua r-boa • !Cbro ... 1•, .. ciAo ... i:aor to .... oo 
a •ipal u--1-· - lillo alul.Co ,.,.. tllat .... ..... 
all c1ao 1tro ... loatlli.111 ico tae 4llaa roaca • cortaio 
lle1.111ic. 

AUT' I loll i.affrac:.onH lD ..... .lerHy ..... llu1.1t 
"nuroa•" froa 1Lh.coo. T11a1.r -•t c09p11.cacao 
cucuit II•• SU "aourODI" oo • na1l• ca1.p. 11.acn -
i.1 •• ..,1i.f1or allll 1.c 11 c .... cta• co olCAoT• Dy 
roai.acor•· TIM ro•1.•c:.aac• ia tboH •ar1.e1 v1c11 1110, 
viii.ell i.• • di.Toce ... 1acioa of icne •J110p•e• "8tV1911a 
llOUT.... Studio• Of laarai.a1 1.a rat• aD4 alu11 Ila•• 
•u11••Cod cnac leara1.01 coo•i•t• priacip•lly of 
i..,TOYi.a1 tile off i.ci.OllCy ot ,,..., ... •• Cboy ara uaod 
..r.. la •cl'aor ... rd•, • •lu1 cbac loar•• co a•oid 
.... cai.01 aaacy i.• i.tapr0Yi.a1 !CINI affi.ci.OllCy ol tllo 
CotlllOCCi.oo llo!Cvaea tlle coll cllat .. coct• cllo aaaci.aoa• 
•114 clM cell icuc i.•'-t~tH ••aaiYe accioa, 

Thac looYO• cllo c .... cci.ooi.•C• vi.Cb tlloi.r ... c 
acarch•I claia: cue •UCh -rel .. c•l'k• •'11 MC 
aaw ico H ,ro1r-4. lee up i.a ca. n1ac wy, tlloy 



vi.11 lean 111J ~1..... n.. clai.a i• •t ••it• aa 
9FH.ical • it ....... After all, ltrai• ~t• ...t 
t...,. -n - pr .. r JI. ~ .,,.1...,. tlae - ta 
lean. 

lwol11ti .. i• •t • ~ -t•.-..r far ,..t a- .. 
iui• • leani .. "wrou..,:ner", of tlM ki.114 
c-ci .. iat• .... 1, ~ild. le .... 1, cry 4iffer.11c 
c-ti .. atre.stlaa. reject tlMtM U.t an bed ...t 
•elect thoae tlaac an aoo'· "Cood'" en - - of 
••.,.rel tbiac• • .....-1111 .. wllD•• .. cbioe it i•. 
Dor. J•o llopfi.eld a..S Dr. De•i• 'teak of A't6T'• lell 
l.aiMn'atori.H - cbe criteri .. of -rc:r - .... cbe 
cooditi .. of tbe ... 1. co.p.ter i• at l.-at eoerc:r, 
tbe c....acr.ioo atre.stlaa an cloaeat to aolwia1 tbe 
proltl-. Otbera, aucll H Dr. Dtiwid a-lbart of Cb• 
Uai..,.roicy of C:.liforaia at Saa Dieso 8Dd 
Dr. Geoffrey Kiacoe at Caroesi.-...lloe Uaiwereity io 
PitUltuflh, ,... tbe "!tacll-propaaaci. .. " of erron H 
their criterioe for auccea•. Tbie .. t11o11 ca.pane 
•acb Ml•tioo vitb tbe ..,.ct• -r, correcu ltM 
erron. • ..... tboee cornccioaa ltK& to "llidMa" 
PIOCHMO ia t ... -laiee ..a trie• qaia. 

S- of cbe ,..,1. Wo aiallt llJe tllollJlat -t 
lilraly to be c-tieeiar. an •t. t- .....,1a1 an 
Dr. n-:r •illil ... Dr. t.-, hgio, .... ltotla .. rt 
at Tbiakiq llacbieea. Dr. Killi1 ~tod tbe 
c~·· proihct, tlae C-ti• 119claiee - wicb. 
vitla ita 64,000 ioterlimbd pnce1Mr1. ii a aoo' 
-laioe to .. c-tioain tlaimp •· tee tlae 
coiaciMace of tbe -• i• • .-.anu-r. to ilia. 
Dr. Poaio -U • tlae -t ,.rallel of tM !train'• 
f-i:i- - ..ui ... 

Re aad Dr. Killil take iH• vitb t- c:lliq1. 
Fir•t, that aa.raea an ...,cllias 1,.cial. 
latellipaca, t11eJ lteli..,., c• lta iadapaM-C: of tla• 
..cbioery ia vlaicb it re1iae1. Tlaey, coo, are 
iatann• ia nalllios -biee1 to laarn. kc: tbef do 
.. t treat tlM C09P9tar u a ltl•k ltoa. Vbere a 
c-tiooiat -ld tell tlae co.p.tar to fiad oat •
""Y of c .. iaiq 2 ...i 2 to a4 ., vitla 4 ( "a..i ... • t 
ltotllar .. vitb c:lla 4ataih"), a "co.p.taci-in" like 
Dr. Billi.a ar Dr. Poai• -1• alao _, to .. rt -t 
vhot .. 1:1ao11 c:i.. c..,.cu bad bit apoa ... t:boa Ha 
.._re alee tlail - trick callM ..Witioa miallt pr.,.• 
uof•l· 

?Ila c...-ctioaiata, "1 n•ias tlto 1tap of 
aaderaUlldiq how tllo campt1Car Mlftl tbe pn!Jl•, 
1woicl cw difficaltie1: tlaoc foa .., .. , 11.8" tlao 
•tia-r.ical foe91la cut wna, _.. cue Joa cao 
101 ... pnltl- cut an iatractalllo to orcliur:r 
•t"-tic1. 0.. -la ia tbe C'l'OYelliaa-eal01•a '"'°"\-. A .. ,._ wbllo• to Yilic 50 citiOI. lla 
doe• •c •ill4 i• -.r. oriar Illa dooa N, ltat Illa -ld 
li.ka co 1poacl tllo loaac tim traYOlU.111. to writ oac 
Ith 1llorcoat -t• talla8 .-11:~1 coap11ten 
fornar. A -ti•iat cloYiao baa 101Ya4 cbe 
prob\ .. fairly ~•iclr.ly. Dr. llo•fialcl aad l>r. Tallk 
prosr......i • aoural aatwrlr. vich CIN ltaaic rvla1 • 
forlti41diaa clle ••1•._. to wi1ic a city :r:vice alMI 
forllicl4i•a •re clloll oaa cicy froa ltaiaa. 1ay, cha 
caach cicy wiair.8'. le 1tarC• vith • r..-.. roar.a ..,. 
ia cold Cllo:r: ,,......,.r it fill41 • 111orr.ar rouca, it i.1 
co 1traa1t11oa c!N clMlllOCciool tllac 1••• ic cllac rouc:1 
•114 vaalr.n clla oellon. &Yoatually, it nd• up vi.th • 
Sood 101ucioe. 

A loo41 1oluci•, nc aoc tlM ri1llt -· the 
c..,utoti•ilu are •C W,ro1oa4. Dr. Po~io poillu 
Mt clla c ..... ct. ... 1 c..,.cer1 caa 1lao arnft ac 
1oc..,_lta1c ao1uci ... co clM prolt~• fairly •••i.1y: 
ic i• the ri1hc ,...,.r Chee i• !lard co 1ac. ...,...y, 
i1 clla cr.,,.lli•& 1&Le ..... iacare1ti•1 proltl•f le 
i1 clearly ... •aicod to ,.rallal c...,.cor1, 1i11110 
.. ., "Horne lqa of Cllla joaney IMY• ca lte juglo41 
ac ..... le i• alao al ,..1ibl• pl'af:Cical uaa. 
Airll.••· fn i .. u.e, •Y fill4 U lllalpf11l r.o .. ,.,. 
1ucll 1 proltl•· luc ic i1 ia 4-sn of Ma...: .. •• 
~01aioe vicll c..,.cer 1eioetiaca. 

- 7 -

To :r:IM co.p.catioei.ate, _..r•:r:..o&iaa ...., :r:ae 
-Ila- vortoa i• :r:IM iatane:r:i.q part: etur all. 
real ltraa.aa •re ltlack belle• ... ltraia •ci .. :r:i•t• 
clawote tlilei.r careen ta ..itiq :r:l:IOa laH black. 
Dr • ..araa hllia.in of ..., 'fork U.iweni:r:y etrHdl•• 
Che cliYilla ltai:-ea C-Ci•i• ... C ...... tati. .. i•. 
He i• iateraatn io :r:lae c .. crol of -•t· i.t 
caaclilee Ilia tile imporcaace of parallel •••icn halt• 
11p lly prosr-ltle c-r.ioea, ltu:r: it alao teaclle• 
Ilia llov :r:o Prosr .. :r:-. •-ti"• lly wrkLaC _, 
Vllat tlae braia i.e coaip11tiac. 

Ito•• :roar llan fr.. •icle to aa..... Du yoar •:re• -· c-. or dill tliley r-i• fiae4 oe tlae pepar? 'Die 
a.oaci.act caa:r: •l•• a caa• •:r:••Y .... ,u.e -t ua 
:r:iae beff •M tba rea:r: of taa lto.ey u • ~l; 
atrotll reflea, aM - ....... ci.rc1&1.:r:ry i.• vell -· 
la ti>• ear u - •rs- of llalaace. c-u:r:1.111 or car .. 
... a.-ca.rcular c ... 1. ac ra.aat aaal•• to oae aao:r: ... r. 
ArOlllld cbe •:r•• are •i.& ••C• of ... cle• :r:aat coocrol 
iu aacla. lat-• uiea u a .. t-rk of .. ~. 
C-ti. ... CUC --cically -·r•• Claa:t .... ry 
claaace nsinar• lllJ Clla Ital-• •rs- - a 
c......-r.ias -t ia tlM eye. Mae of Clla 
c-c1- an 1cr .... r tMa ot11er1, .. r.aac, far 
euiaple, aa .,........._ _, of tlM .....,. -

tlla -el•• c..cralli111 ICllo .,.rtical -ale of tbe .,,. 

to dlaap -· tllaa ttw or.tier -loa. 
Daac -91 llu ..,... ii- far tlocaMa. ~t 

Dr. hlli-i•s aad lail colleas-, Dr. blloifa 1.li.Ma, 
roalilo4 ia tlaac cu:t •t'Wrlr. ii 4oiq a •U.,le 
-tllaaatical crick tllat coal• apply to all .. cc&l8t 
C•trol vitlaia tlla ""1• n& trick ii calle4 ~ 
... 1,1i1. 

TU ,..iti• of • oltjecc ia 1,ace caa lta 
i'-tifia4 i• ·-·l 41iff•~t way•. n.. •c.mdaft 
- i• Cartali.aa crordiaata1: -•rics frca, NY. 
tlla caraor of tile ~. tbe olt jact i.a a faor. _..,, 
:r f .. :t •P ... s faoc to tlla laf c. Tbera are all aarr.1 
of otben. ?lie oltj•t'• ,..ici.• caa lta -.Criltoll u 
Clla IU i.aotrvcti- Ci.,.a to Clla •ii aye -la• to 
•Ir.a :r:be aye look at Clla olt jeer., or :r:ae -7 
iucrucciool ai- to tlla -1 .. of tlla an to M&a 
tbe ara raacll oat a..i ,iclr. ap tlM •Jact. T-or• 
c-rc - Mt of co-oni.aocaa i.aco -caor. 

Dr. PaUi.oai.as tlaiMa tlaat all ttlO -t~ 
ltac- t1aa Ital- •rs- aacl cao .,. -cloa an 
doiq i• to aonta • "-"' craufa-uoe. 169 
D9liaY01 tMC c:ai.1 ii allo Cba f-tioo of Clla 

carae.11 ... , cha •-..r•t• ors•• at r.iaa ltaclr. of tile 
ltraio. ?Ila cercltall ... llu oaly four lr.illda of call• 
a..i c1a~1i.ac cba oqaa tllOJ an repaatell _.le11ly 
ia Cllla ·- ,.cc.n. It h, • .,. Dr. hUioaiH, li.M 
• Clfltal. OI' liM • c-CioailC cloYico. lli• 
approocla, t ..... ll, bal ltaoa co aeMl'ltaM iC1 
ca.pac:aci ... , •t co troac: ic •• 1 black boa. 

S..aral c...,..ia1 era •lraally Cl'fio& co -rlr.ac 
producca lta1o4 oa c-cti.oaiar. i.41aH. "-I Cb• ••t 
eabir.ioaa i• Syaapc:ica. • coapany fOUllOad oe cbe ... 
- :racked d- _,,. i11 Che rat'• 1trai11, 
Dr. CO.ry ~yacb of the UaiYar1icy of Califonaia ct 
l"iaa, aad a 1vna of caip dou.1a, Dr. Cal'Yar llaod of 
tlle Califonil laaticuca of tecnaoloay. Syupci.u Ilea 
• •••ice tllat i.aicocoe c:ne ratlaa of clla eye. lei aa.. 
ie to _.. aaural chip1. 

i..11 ... itloal lluc furciaar forward i• • ... i1 
c..,.cy 111 "T0Yideac1, lllM• l1laocl, calle4 .. ,,.,. 
,.,....._. ic 1,7, by c.. plly•lce profo1aor• rr .. 1r .... 
ua,wer1lty, Dr. i..oo Cooper aM Dr. Claarlo• ,l...._, 
.. acor 11&1 , • .,.., ... , _, ac:aer C111.a11, a aoYice caac 
ro .. • iao.-..ricias 41iroccly 1aco a c..,.car. 

Tlae 11a1c01Wrtcor i.1 pra1 .. cl7 1toi.c1 c:aocoa "'"' 
Hoar-• • ..,.., .. in fr-• 9M AMl'ica, aed CllO 

c..,.., apccta co " MUi.•1 CM proMcC for 
11, JOO ••ioee lly cllo aed of !lay. Ille ff •c clllnv 
..,., ,..r lr.efllloor41 yac. loacetVricer'• .. ilitioo •r• 



nill fairl7 liait... lt c• lun te reaot aa 
i9iti•i ... l'•...,. af writima •ia&l• leccer11 eit ... r a• 
ta.,. an vritt- or aftar die -t. Je~ 
writi .. i• •till _,.... it, _. CM pn.ce -· -t 
i11e1 ... tlila •pecial pea ...... r-..ireol lt ........ tlM 
c-..ny ua aloe leant ....., ta i9ceqNWate lite ,.. 
iaca tlila ac~ af a perce8la c..,.terl. 

"na.t liait• t ... ~t'• .. •f•l-••. Dat lleator 
llopee ta •-ceed La a.-ral -r1wu • ...,.re •~ri.lllbleli 

INt brief - .. are a Iii& part af tbe job. Gae u 
i .. wraec:e, ..._re •seat• fill i• fol99 "i• tlbe field"; 
-tber ia Ja,.._.e -rrproc•••La&; a tllin u uoclr. 
tradi... n.. cr .. er (al- • ti. tel~. eo 
maalllle to dictate) acrilllllll~• ~ oa • elLp eacb 
trauaeti-; it i• t._. tr-rito.d a• c7.,.C i.aco a 
c...,.ter. loch ~ .. ·~ could w c•t -t It'!' • 
-Iii-. 

&eadi•& laa.--riti•& i• • 1- tJaat lleotar Ila• 

lar,el7 ta it••lf. lec ... i•ia& apeech i• oot ...,.re Lt 
laaa - c..,.titi-. 'fat ~ti .. iau .. ,it tllat 
tllia i• tM taak UI •io -uc 4 ten-;· via 
tlleir •,.rs: it ~•iraa parallel ,roc•••Ull af lot• 
of diffanec kuu af .. ta (piccll, ,,.1-, 1aa,_ica, 
c-cesc) ... it ia -ltlliaa at llllicll ltraiaa are 
pacntly atrilliaat. 'fee • ~ .._ !low 118 .... 
it, ao • c..,..cer ~ ate proer_. ia lite -
_,.. le ia tlle i ... l taak for ••oc:tap ten, ftidl 
..... 1d l~•ra "7 1impl7 cryill& lot• af ..... l•• af 
...... "ft ..... 

tile c...-1. ia tllat die c-.wtati-1 approach ia 
alhally doiq .. u. 5-ral -11 a.paai•• are OD 

ti.. poiac af 1-llilla ..,,icea tllat _.l• c_,.tara 
ta tau dictatioa. IM ii - iartller eMM 
tecllaically, t!MNP aot rea47 to Hll _,t.lli.111. 'Dley 
all •n tlla c-...cati-1 1191: fi.prilla .. t vbac 
rwl•• •i&llt -rk for iaterprati11& •peatb - sr~tical 
..a ac-tic - nd tlln pnsr-Uc dla i•t• t.be 
c..,.ter. C:.. tile _..,..care lean "9:ter nlaa? 
Japn' • ualli Clt.ai.cala ..,. - ~ tlla -r. tbe 
c.....,. pl- to Mll a apaaclll TKassi&ar tlllac ia 
...... OD C-ti-iet prillciplH. lt we• iaYeatad 117 
in. 'T- K--. of tlla lalaiaki llaiYerai.c.y af 
Teci.ooiou, aa url7 c-cioain. 

Tile penet fora of C9-Ctioai• i• • •r-: 
chat yoa caa llUt , ... ,.._ a ai.111-rw •ework ... 
••t it free co orsaaisa ic .. lf iac• iatalliseat•· le 
will lat DDlllleft, S.. !UM of Prast-US af Cbe 
ltrwct•H ia -H•tf· .. , -t c-ci-iau era 
.ore realiacic. 'Ibey believe c.llat tllft• vi.11 lie paru 
af parallel c_,.cen """• ..rkill&• will • ......, lie 
Iii .... fr• acntiay 11ec.... u.y i.an fr• ....,1 •• 
.. ia1 rel•• tllat "- cnaot Mti,...r. la claac, 
tllley are lillal7 ca lie ri,pc. ('Dia k~ac. 1...., 1917, ,, ....... ) 

US c!!pUCH i .. uanx 1te1iu 1r•ual racD"•f! 

luaiaaaa c..,.ici ... ia clle US c..,..car i .. uacry 
Min to i.apr.,,,. Ml lace 1916. PT .. _,i_ l•••h, 
vtlicll had tualllled 5.6 per cnt .,.rias clM fint 
ai• ... cha af tlMI 7ear, r .. e •t•Mi.ly •uri•s clle 
Ht ... half ..i •aased to recaup tlla aaein lou. 
De•pic• tllh rec09ary. ,... i .. •etrJ poltff • HCH•H 
of 1. 7 per ceat i• prad•Ci.- fal' tlM , .. r. Altlloulll 
capi.c.al •pea4i•1 vi.tllia Clle US will ....,.i.• l.....,_ra 
dvri .. aarl7 1917, aowaral factor• •119111• ...-11 clMI 
•r11ec tor c..,.,cor• atl4 ralacad •ttYi.paallt ta i.apr ... 
c11r .. 111out CM 7ear. Theao i.aclu4e: - produce 
iacr .. ecci ... , iacr•••ell ..,art .. 1•• a8' rapid sravcll 
,~ ttM ar••• af feccory ... office .. c ... ci.:.. i.oati 
far pradwcti- ca cli• •.S par •-c uh ,..r _. 
11.J par ... , ... , 1aar. 

-. -

(lllafriatad vi.ell pumHi- fn. MmLCI t tor 
lacenatiwl llafuiae, llarcla 1911. C.,.,ra.pt 1917 lty 
mi'a r.iu1u.aa Co., Dea PlU-., 11., Uk) 

..._facturan of c nic.ciaa ~i,..at 
-iacaiaed, IMat did •t ;.,~, aair ,,._,1-
r•t•• M~n aarl7 1915 ... t11e ull of 1M6. Tllli.a 
,.riM •f acapaci.oa ro1t11lCad fr• tllrae factor•: 
reduced ,,...i.as by US INaU.. ... • far caa,.ucera ... 
otlller t.Jpe• of capi.tal ~·i,...c; •t•r•fi.aa of -
prtMlwcc anaa -b •• ,,.icravitclllia& ayac-; _. 
!tile cwrrnt al..,._ i• Mf-e-rolacad proc•~•t· 
TIM c-icaci ... -.ai,...c •rut :a.a •Jlf'llCCOtl c.o 
reeaill •t•S ... t iota tllli• aprill&, !Mat a rocaat 
impr-t i• ~ for talac-Scac;.- prcNuct• 
a1111r.ac1 Cllat st'OVClil will accalerace &rOllaall7 Clli.c 
, .. r. PT.._ciaa will poet • alia s•i• af 
J.l per c .. c ia 1H7 . ..a •n cllaa Hultl• ia 19U, 
raacllia& 7.1 par enc. (lapriat.ff vi.ell paniaaioe 
fna Soaico..tuccor lat.anat~~uiaa, 
llarcll 1911. eo;,.r&.lilt 1911 1tJ n .... lialaiq Co., 
Dee Plaiaaa, 11., USA) 



CO.lli- aneai .... •ilicor.: -..iw. 1rowt:ll of •-clli9 

~ 

..... rd nacne ~ cM -rl4 an 11e...-1~ 
co ,.c a•lli- u_i .. <co.u> .. tilic• (Sil. AM 
•Atla .... re•-· A8 •- .. ceclmical ..,. 
-fectari-c i•-• an """ ooac, ic •a•• aa 
......_. of clleap C:..1 - n U.CreaaU.Sl:r imporcaat 
.. tal'ial for 1crato1ic. lliall-Joerf~• ..,. 
optoelect....-ic iatoerato4 circait (IC) •P11licatioae. 
lt ..... C:... wafer• re1i1taat to breakal".. iDYitias 
_l:_t.., ..._.liaa f.,r i.,.rowe4 yiel••· 

llDet imponoac, panap1, c:aU oe Si - i::IM 
.. l'l'iap of r:ve -ic""'actor .. uriah, oacla vitll iu 
..,. .. , of • ..,.rior play1icel ... eloctl'Ollic 
P1'-.0rtio1. 'Dai•, ia tuna, c...,ld .... .,. ia1:alli1oat 
......... 1apar afficioat "teod .. " 1olar call• ead dat• 
proco11ia1 circuit• vitll iacearal optical 
iai::•rc-ta. 

i.-,.r-cara, M4iti-l impottut c .......... • ad 
•11071 l: ... t - defy lars.-1calo llulk 1nwci. will viM 
...... itaaial layon .. 1implar, 1-r Mfacr: 
.. cariah like •ilic... AlnM7 for4 Aeroapeca, for 
i .. u.., ia ~ .. ft11ry c ... u. i::alloriAM 
(llaC"fa) .. Cite .. c:.Ae • Si for iafral'Oll •r:actor 
a"licaci.... PnMitla foll_._ iacl.- ai.lic .. 
ca..-i... (Si.C) for bl.. li.allr-..ir:ci.JI& 4i..... ... 
i. ......... ,. ..... ,. .... •i-4 .. a .. itabl• 
•111t•tnta for laia1r-9..-, "r>' laiala r: .... racan lC.. 

TM ,r-sroor co Ml:•r-.icay • 1ilic .. va1, 
inMlically ..,......,., eilic .. oa aa.,..i.sw (SOS). 'Illa 
lackl .. i::n ,....i::rai::ioe of $JS iaco dM c-rcial 
•rkar:plac• r:impu tbe coeclNioa tur: c:a&a .,. Si, 
too, vill be liail:od to -1'1'- aiclle1. lat: •uclt •• 
... loSJ " ........... to •rev. tour:n .. t : ticker: to 
al1:ra1ti.1la apaa4, the ,.rfo~a of SOS •a~ beat .. our: 
bJ bi.polar, oad -. bJ _.,,_ad atOS klk pnca11H. 
PrMictod r:o M clMap, dM ,rice sf SOS r-i.ae ...... 
la 1laort, SOS baa Mn nla1atod to 1paciali.sad, 
••f-.-ralac:ecl, radiatioe laan applicati-, aM 
c..,_ clli,. 1iapl7 tlo •r:-" r..a-tlard•11. 

/-----~ 
tna, COaAI IC. an uoad i::llUJ 1arselJ io 

l_...-Ot-JpoaaOl'od proar-1, kt ~Rial aad 
i .... trial applicati ... vi&l d.-.d CO... a .. relata4 
c..,.... a.-icllllllucr:or •tari.all. lar:anapiusy oar:a 
1ilicoe i• • likal! "91ticla for 1•1'19 •11At•Cracoa mMl 
1- pric••· lD Ja,.a, for --.1a, tbo ,..1a for 
i_,...i,,. l .. u. ill c..,act aiak pl.,u• 11u .._. 
f .. li .. tlle C-rciali.Pti .. Of COat\e tacllllolOS)' for 
•-rlll 70ara. AM C-t oe it - •i•fr- ... 
lluai••• c..,..cu•, ..,. 1tia1t-...1- mer_,,. _.. 
nlli•tar .. ,,. .. plicar:i ... vi.11 follow. Taaa 
1••t,,....r:• roc .. tlJ fla9Dt .. -a"'fally fuacci ... l 1~ 
ltatic ....... OCCHI -ry lluilt ia GMa .. Ii.. A 
cvrr .. r: '9oaral Motor• ..,,_rr:i....-r: ...- ••ll••t• .. 
1ut ... ti•• ni11tr: Yiaioa 8J•t .. for •potti .... imal• 
aoill ,.._1r:riaa1 r:nrou11t r:nick foa. Suell a •J•t .. 
could oot be fabricac.ad oe •i.lic ... 

Apert fr119 laboratory efforc1, • few c...,aaia• 
•r• oo tlta ••rs• of ietrollucia1 ~ oa Si 1u0ar:rar:oa 
c~ c..,.r:o vitlt lllulk sr ... c:aAa. tacltoical c1talla•1•• 
OftCI tnou11tc to IN ia1Ul'l90Uar:allll1 are 1Nia1 OYercDM 
cltook• r:e ia1aauic7 •ad a4Ya11eo4 a'itaaial 
'rocodun1. '°«~• ... Si praaoar: • " ,., cant lar:r:ica 
•i-r:cll end • 200 ,., enc tllanal •i-r:cll; Si. ii 
_,.l•r lllut CM1 i• polar, aod Sl nidise1 aa1i17. 
Alr'f of tllaOI d~fferoacae cou14 la .. r:o • cry1r:al 
aafect. 

lur: the latcic• ai ... r:clt ,.. .. 1.. i1 1teio1 1olYOtl 
r:1tr .. a1t 1traiaod .,icaaial la7or1 ... 1rowci. oa 
1pocific cryacal orintaci-. TM r:lle-1 •i-r:Cll 
,...1 .. •1 _, llie HlYff, MC it ii •t H 

, .. _.,. .. -• aar:ici,.r:oa, _. •ac- chue•• oe 
,rocooaia1 04l'li,..ar: .., r..-.r CtM affocr: 
lalf.pUicaat. A111:i~H •-i•• •-.. bJ 
pola,__,.lar iar:aracti... •• lleU.1 ..,..,.... lllJ' low 
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t~ratiare ar-i~1,. -1 .. c.io9, a.a ac•t• 
att .. i::i.. to c1 ... 1u.... ..,. .. tail '' •.tfici .. cly 
lilu.tiats ti. fon9tioa of •i-• ..,. or:Mr del:r-tal 
c...,...-a • 

GM• OD Si vill oot replace GM&. C:.rr:au cypa1 
oi eolar calla ee4 •ilMtrir:y carrier ..,,icoa e11tb •• 
bar:orojaacr:i .. bipolar traai1tol'I •:r 1uffor •- to 
eacae1i•o tr••• 1 ... rato4 at Cite ~Si ioc.erfaca • 
lt aa! aleo ".t- difficult to 1rov hia~ .. lic, 
... 1-,••ulat1as GaAI .,.. Si, vbiclt vill liait fr ...... cy 
nepoee• •ad kftp tlta "i1 ... •r: parfo....-e c~ta 
oe bulk t;aAe ••b•trat••· ht -111. if oot all of cite 
....,.iaias applicaci ... cooal4 .. plait c:.A......-Si 
teclt•loc:r, aad jua1ias bJ tlM 1..-r:tt of GMe 
a,plicai::ioaa, tlli• coul4 Ila cite 1rowc:11 of ewtlli11& 
Iii&· lhpri:aud vitb paraiHioa f..- S-icoed..ccor 
lncernatioeal lla1ui-. itarcll 1917, C.,,n1oc. [,g; by 
c..._ra Pullli••ua1 Co., Dai Plaimee, u., USI.} 

co.- AMabl puu futon i.a eilicoa 

GaM Amll&bl, far:aer of r:M 11• •i•tr-, •ou1tu 
tllat aitber aalliua areeaiM ci.i,. or ll:rf9rc.-. 
c...,.i::ar arcllitactua• an aoia& to....,,. -a U.,..Cr: 
aa 1-ral-,.rpooe c......-Cims· 

S,..itia& to • W.... .-u-. roc..rly U.c 
iacl...., UI. l.U-ri•• aacb aa 1-•' • 1-~. 
.._....1 vaa diaai.Hift of t- of 1:11e caa,.ur 
iMoui::r:r'• -.riallto1r: ...... for flll•sw -.-•· 

Am4alll aaid a•lli... ar-U. Ila llloee coaltM aa 
tbe aaai.coed.cr:ar •r:arial r:o re;tloca 1ili-. kt M 
••i• clae JC)ooyear-ol4 •ilic .. bipolar tacll9oloSJ, SCI., 
•l:ill -i::clleo tlM laaor: l&Mratory ~ for 
1al1iua .. ,,i.c••· 

la -..c:r:a -iaatr•• c..,.tan r:a M wilt of 
oilicoo for tbe fona ... bla fur:ara. 

At a lecture 1poaoor• bJ tlN luc.icucioa of 
Uoctrical tqi.-n ( W), Amlalal allo 1•,,. reaaoaa 
tlbJ •••i.Yaly parallel c...,.Car arclair:actare• are 
ualikalJ r:e rnol•tioaiao aweryda7 r:aaU. 

.._..bl .. id tllar: - if tM aofr:-n eaiar:a4 r:o 
break up proSr...,.1 iar:o ..., ,.rallal r: .. "-, tbe 
,.,-off f..- 9'dia1 uc.ra procaHor• to tbe 17ar: .. 
falll off faoc. ADii .,,. vi.ell a c.aok 4i•iae4 i.ar:a 
100 piece•, ,, • .., lir:r:l• i• aai.aM bJ uoua -• c..taae 
11 pncoaeoro. 

~ol Mid ...,.r-r:al ,.rellaL arclticaccane 
1ucb •• 1t7,.rc-• c .. clleorar:icallJ r:ia toa•tlMr aa 
iafiair:a .-.r of proceHor1. luc for ,_rel
pul'poff c..,..r:ia&, lie - ,rocr:ical 1iait1 • uaiaa 
..... r:laaa .-our: 20. <Co!puti!f • 5 Karci. 1917) 

Tit• tarorea• •oftvar• .. rkar: 

Accor4i•1 co 1 ICudJ' canio4 ouc bJ the 1ul'YoJ' 
coat1••J' laput, ell• turo,.ao .. rkoc for 1oftvare •ad 
dat• 1al'Yicc1 vill 1rov at ao ooaual race of 
20-23 per caac d•.1rin1 cite oau fou• 7oan. ty 1991, 
it will ... ,,. HCHda4 USU0,000 •illi... ?be 8Ul'Yoy 
iacludad cite toe.al uaar CD9t1, cllar: i• ic iocludad 
both cll• eofr:waro fr• 1,.culi.&ad c..,..ioe aad tlM 
1of1:vara pro•ida4 by coepur:•r .. ..,facturora. 
(tull1tio Il1P1£SS, llo. 127, 10 May 1917) 

K111t-toc• factory .. r: ... r:i .. 1ala• are a1r:im&co4 
to total 111.s bill~ for 191•, ... .., iecraa10 lX 
bJ 1992. TIM .. oo aiui .. robOCic• •rMt, .._ar, 
u fl ..... naa, a.a 1rovela for C..O/CM 1,..aia1, "'"ca 
totale4 13,3 till1oa u 191t, ... llloee •irc .. 111 cue 
i• llalf. Th• lac.at traod i.a faccor:r .. ,_,i. .. u 
llei•& call•• ,..,.cer-i.ar:aarar:eolll -aaccuria1 tC:lll>. 
• coccll-all •er..,.. for cecaU1 ier .arau.I laccory 
auc-ti.oa, •-uu .. ·•f ...,.r:ara, llllDrllacat~. 



teni•le, CA1i/Clilll/CA/6 .yn.-, n_. -~ti•, 
~ua, ftrill 11>1• c•trollen ..,. -n _. 
Miier .. ..- imie-cu. n.. •tl..U for Mtb 
Wl•t111'U. n-ft• P1-illl (llV) Mftvere ... 
-f•tllrimc •t-ti- •ntCGAl (MP) ..ClllWIU are 
..... •itll lllP aal .. -..ct_. to total SlOO aillioa ia 
1H6 e911 t900 ailli-'1-r 111>1 19'0, .. ile MP aalH 
en e:rpect• to snw to &l.50 aillioe/year bf 1990. 
(aifb tKb llanet, Falmlary 1917, ,,. 41-53) 

TM C:.lf Ors-iuti• for llldoatrial Couultiq 
... , •- ., a •t.., .. tile bal'Wan imipott• i• tb• 
Arab -trio• ll>el ... iaa to tM OIQI. 'naia H.udf 
...... boor tM fall ia tbe price of oil .- tbe 
coaflicta ia a ... of the•• c ... tri•• ...,,. atabiliaatl 
tt.t iafon.atic• •roc•r ... at fi1.ra1 of theae 
couatriaa. lleac•, ia 1910, tbe Arab couatri•• 
i.,.rtatl US&299.• oillioa, aacl ia 1916 tbi• fi1•r• 
-tff to Olllf US&l04 aillioa.. 'nle •l•tiwe factoTI 
tlienfon c ... teracta4 ad -tnli.aed tbe tre.4 of • 
.... ral rr...ch ia tlM iaf-tiu •rllat, tlbicb laa• 
..._ ~ - ia K-.io• affect .. 111>1 the 
criaia. 

'feon ai.n .. a laqe Mcl'UM ia ~i .. • •• ia 
1911 witlt a tocal of 11"227 • .5 aillU. ... 1,.. witb 
USUOI aiUU. • an ltai.c.I 1117 ,..n witll a al-t 
ell•l iacnue: -11 - die cue of 1912 witb 
i.afor:t of USllOl.3 llillicla ... 1913 witb 
Ulb63 oilli-. O..rall, Wriq tboM fi•a ,.are, 
.._ c-triaa 11tow11 • ~ ...... ia INJU.: Alpri,. 
,.,_. fna llSSl•. 7 m.uu. to us&u eilli•, L.i11>1a 
fna 111&2o.9 ailli• co UU6.3 eillia9, ~ fr .. 
UI*' ailli• to US&7. 7 ailli•, lraq fna 
USHl.I ailli• to USU6.6 ailli•, S-tb I- froo 
Ull0.96 ailliOll to UQ0,72 ailli•, tile U.it .. Arab 
llliratH fna USUO ul.lioo to USU.5 mlliOll, Qatar 
fr• USS3. l mlli• to USU. l aill1-, OMa frw 
USM. 75 ailliOll to US*6.1S aillioa. lt •n be _t .. 
tut tile fall ia U.,Orc1 ia Alaori.a u acepti-1 
ai11ea tbi1 ia ... to tlae ..... 1.,...t of itt ..,. output. 

Al naua CM sniwt11 ill U.,On1, a caaa apart i• 
.... i Aroia wlticll ,...- tr.. USS71.6 aillioa ia 19IO 
to 111*133.I mlli• 1,14. tbaaa fipne al- ... 111at1 
tba Aralt c-criu to anU cloaia& tlle perio4 vi.ell a 
ti1Difiaot ._,...., Otller ~ri•• allO .._. laqe 
iacna-. -" aa T•iau (fna IJll2.71 ailli• co 
us&n.• wiillio•>: ..._ <troo usS0 • .56 mlli• to 
VSil.55 ailli .. ); ltauTitaaia (froo USI0.25 aillioa to 
Uli0.64 aillioa); IJTia (fna U1'4.5 ailli .. to 
UISt ailli•>: a.llraia Ctn. Ul&S.3 mllioa to 
USiU.45 aillioa); Joria (fr• U1$.5.% ailli• to 
usU.l auu .. >; .... ,_Una 111&1 ai.llioe co 
usu.a mllioo>. 

111 tba fiy.-yur paTi .. fr• 1910 to 1,14, tba 
worac , .. r • na•r•• ff.aan• foT import• -• 1911: 
oaly Toni1ia, lllliaa, llallTicaaia, SyTia Ull labT•i• 
1h~ aa iacruH. •oc-rtlly ara tba ca... of 
Tuai•i.a alld Syl'i.a vittl iacraaao1 of 1i5 alld 331 
1'11pecci•al1. All cba oCllOI' couatria• axparia•c•d • 
dacliae ia chair i8poTt1 cbat year: ALl•l'ia pa11ad 
fr• USU6.I aillioa co u:*'·• ailli"; ~nq fr• 
Ull61.I mllioa co Ult3S,4 aillioa; I.illy• froo 
USl20.9 Dillion to Ulll0.6 ailLioo; i..11 .... froo 
UISI aUlioa co UIS4.I ailli .. ; 81111 Uaicacl Arab 
lainca• froo UIS19. 9 aillioa to UISll.6 ailli•. 

At Clle OCIMT acr- the MIC , .. 1' ... 1tl3, 
Hpoci.allf d• co laudi Arabia'• Ulpo1't1 whit.ch raaclMd 
a11 ..... c of Ulllt0.4 ailli... (lullaci• lllPl&ll, 
.... 1%6, ) ..., 1917) 

CADCNI •THC ill Chi Ult 

All i• all, "" •• a '1-1 ,.al' for tlM CADCAll 
i ... UICl'J• GHvth WI 4- fat .. al.a, to aa HCi.Mta• 
14 pel' a .. c raC ... T Cllaa - apoaCacl :JO per 1 .. C, aad, 
ce c., h all, _,.._ npaft lNI _l.._ tllat Ult 
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-Tl an lHa tlllao Ntiafi .. wiO ... t tM ....... " 
i.a ... to of far. lnaltun.pa ia tadmolllCJ t• ....,. 
Mell 1- ..., far lie~; alttio.p -t oicroa11t
- p to lD, aad - of tllaa ne - Mlid 
8Dlhllan. Price• -t~ to fall; patio~• to 
riee • kc Ht H -" •• co c- a teYOhati• u 
tak.-.p. lat ... tea ... t, Japaa Ila• bee• ""Pia& a weey 
low profile i• CADCAll to far, reatrLctuaa Ltt LmP&Ct 
to aich• •rkat baTecopy ••icea &1aca at tnata1l 
traaafer plotter•. ti.are are - •i .. • tlaac a cbaa&• 
it OD tbe ... ,. 

AcconLq to us -111u Daratecll, -11 t- of 
CM top fi .. CA»CM ................ 1,16 La tM lllac .. , 
pn•-•11 llll ... latqraJb tlllo acc-t for 
2),9 per c .. t Ull l ... a pel' c .. t of tbe -rld Ml'llat, 
rH,.ctiwely. leLtbar Ult, DOr Cl !;aloe DOr llC~U 
Dou1la1 i••ue fi.,.raa, or if Cbef dcl. tbei.r C4&ICAlt 
acti,,itiet •n bi.doe• -a otber n•--•· lot -
of t._ cliapate their pLaciaa• i.a tba turau1 laaltf• 
tablH. n.. -11 cliaa .. cer it ~11 Douala•'• 
Alea Haff.-.. tlllo -• ••tJrian to be bellilld Cl Calal 
•M clliaka ti. foTaar AIC arcbitecC•ral ll>uaiaaaa .., 
-t ........... -i•1'H ia tile tottiaruP. 

'!be fiul _._ .... lia tllia: 1111 (witb 
CADCAll c-r .. tmt ... at ar...i &1,000 ai.llioo>, 
foll-' 1tJ lateqrapla, C:O.,.tarTia1-, G& Calm, 
llc.,.._11 Douala•, Anlic•, llaator, Prima. Cootrol 
Dau •• Daimy. Tltia -• tbera ... • cM8p ia tile 
top fiw aiace 191.5: Daiey bu fella frw laaC 
yur' a .-.r •ia to tbi• ,.al''• ta•, -u1 ...,,ia& 
placH •itb .. plic• ..... fiaan• an ll>ooet .. 111>1 lat 
1ur'1 oar1ar vitll ai.ater lclalllOll>eqaT Coapallf 1111$1. 
All die otber• laeld CM - poaitioaa. 'Otllen', of 
tlbicb there an _,, tti.11 acc-t for 23 par cnt of 
tba -rl• Mrllat. 

Oalf 1111, ~ll Dou&lu, ... tor aad t.nlic
s•u..t •rllat lllare lut ,.ac, accoriiq co O.ratecll. 
A.911 before aq-ca •tart about ,,.,. 1aould aad llllO 
abool• DOt be· 1.acl....,, Lia tM cbarta, llere an • r
quaLiffi.D& •tat-ca. tile CADCAlt ,,..... ... era takn 
to be 1uppliar1 of tllftlkaf •11t... (altlacNlb llll .._. 
-t aUlitted tO Hlliol a tllnMJ), aad do -t 
iecl_.. aoftweTa nppli.ort aucb at lllDSl, llCS or 
fafec. bcal•Wac wbidl al•q• claim to be up tbere 
ia CM ..-.r four or fiYI •lot al_,1 - co be 
escl .. od for tile - ...._. llicroayn• ...... ra an 
alto n.c out, u1pit• Au~tll:'• -caoric riaa. Vitb 
1916 r-• of "'' ailli-. a ,nwtb rata of 
IO ,.r c .. t/1 .. T ... -r 110,000 fC-b .... •11t-
aol• .. far, Cilia c..,.., abould at 1 ... c be -~ a 
foot-ta to tlla talllaa. 

DIC _.A.pell• alao MHl'ft a -ti-. •ot 
aelU. .. -Ila 11111:- ,rocluda• , .... froo bai .. 
li.n..a. ....._r, •IC of cba t., , .. are Ilia taMn of 
tllah ll:it • lecer1ra,a ia D&C' 1 1aqaac 1i.qle 
0Ti1iaal ~ui,...c .... tact•rar ... llaator i.• Apollo'• 
lar101c cuecaaar. lua, coo, i• 1 .... to coajura 
vicll. C:..,..carY111.o•'• r ... i••aac• bat boea llulf.1c 
upoo cbe 5U11-baan C.Odacatioa, alld ICI. 1a1c 1aar 
finally dropped taa Parq -ra1cac1.oa 1a fawour of t•• 
iual. lf 19 .. va• cbl yur of tne PC alld Ka.cro Va, 
1917 11i.l1 IN cba ,.ar of CM -rucaca. ... 

la Daracaca'1 rapoTt ta1.1 ca.a la1c 1ur, l'I) 
vat quoted at baiDS 'tlla ••c tul'll>•l••c 1••1' fol' 
CAPCNI "9llllor1 i.a rac .. c -tf' , va.tll 1rowcb 1 lovi.•1 
co 24 per c .. t, compaTod vitll 56 par cnt it.a tlle llOady 
011 of 19.... nu 1••r' • 111ercfaU - •at iaeuacr, 
wecc .. ra wre •-cue • • rocOYatf of ar-' 
:JO per enc • ••l'Jri.Hd ... ,.,_. TIM •jOI' naa .. 
.- co " of cba euwli•r•' ,._ ...,i.•1 - clM 
proaoci• of caapucar i.acesrall:M .... faccuriDS (ClM) 
1tTata1i••· 

ClM ..._. to fl'iabC• •IC c:ADCNI .... Tl, vllo hM 
oolf juoc soc ...,. to 11••• •ravi.•i t.oaTd• i• clM 
••lip ofhcat. tM li•lt•-• .. t.,. of -
...._.T•• Illy tlll ......,,, , oata91y C:lll I tlla Dop1n.n& 



•f Tr.le _. 1Muet'17 _. ice - ""i-. Allf <....,.__. "-fsc.ills Teclm9J.eu)) _. tlCA1 
(ec-'i-s fn -Maical cemp1ter-aiM4 ... iMeriq 
... -..-l•tims c-pC ... i .. -u. .. li ..... ua.a 
_. fiait.-el-c _l,..ie) ·~ ta. -c-n 
iace • euce of ellock. 

.._.,_.,_,.. __ 

a_., __ .,_...,... - .,.. ___ _ 
(la1i-riag, Matcb 1917) 

latal, llOcnola _. Faitcbild s..ic ... aetor are 
-. tile Iii& cbir-ki.•1 ~ia• i• AllUi.c• cut 
an cbellaqias each otller to prod.ca Clla ... t 
,...r1u1 weni.oa of a - 1-rati• of cuc..iaa4 
•ilicoe cbi,.. llS 11&cki.ato0, a •dlat•r•unll 
-tfit, tbiaka tbac bJ 1991 chipo 4uipa4 
•pocifi.collJ for Cllair -n will •-t for 
20 par coat of tba •rld dlip .nee, ., ~ 
12 par coat laet JUI'. 

llaw J2-llic chi.po are attrstills tile ... , 
iataroet. tlle8a caa procoee J2 bit• of iaformoticla at 
a tiea - 1iYi .. par-1 c..,.car1 &1 melt llnia,..ar 
al MDJ -i•fT- c ..... tor1. .,,le ... ~ alraMJ 
Mita PC1 fitted vitb J2-lli.c cbip1. 0a 2 April 1 thaJ 
-n joi•M "1 llM, viii.ell ie llopias co tllwarc iu 
"clo...-..kia1" coapatitol'I bJ uU.1 cue-inti clli.p• 
in it• raa1e of ..., PC1. 

llaci.-1 S-i.C.-.uccor 11&1 c-.. Cite ceclltlolOSJ 
of •••iewor chip• a 1c.,. f•~llar. Alelloalh .,,aileble 
•• • 1i.a1l• coapot1911t, i.c1 ..., J2-llic chip i• de1i,...i 
•• • "core" pTOC•11or, able co lialt up vi.ch • Libr•l'J 
of ocller circuit •••isaa. le llopa• caac co1c .. re 
will iocol'pOl'ate the chip vi.Chia otber circuit• co 
produce a 1iqla, c•et•i.aed cbip. thee cbip caa cllea 
replace doune of naadardi.Md -•· iacludi•I , .. of 
Clle c-4irJ chip• wbicll Ja,... .. ...,..i.ea line 
Oftr-produced. 

C:O-. opereci.a1 •taadard• ead tlle _. for 
c..,.car• co talk co ... 11 ocllor cbr ..... •bared 
eofcwara are -oura1i.as cbi.p •ken co ..U -• of 
tlleir preduct• t• order. Doai.,..r chi,. "91'11 fa1car 
cbaa ,,.,,... fitted vi.ell aff•t...,.•llelf cbi,.. Tboir 
..... 1, u oali.er; nd tlla ci"rHitl of c..,.ca.,. 

- 11 -

tMC ... .....-11:.-odar cbipo an i ...... u, copied 
<-~ uat 1111 u .. i.91 c-. for ica r-.. of 
- Pee) • 

to .,.... .... 1.,...1:, tmaric• -f•tann are 
clultlliq t ... ttaer. l.aet ,.er, latel.., 1111 Mt .. • 
tec .... loay pace. ..ti-1 s-ic.-t1Ctor bu lillka 
vitll leros .., Delco, tlae ,.rca di•iaioll of CO...ral 
llocon. A _., ,...-£.aco,..aa c....., calle4 t.C0fJN9 
Silicoe StC11C1t•r•• (vitla • 1ca~p cat1i1tal of 
'60 •illi-l i.1 apeculisiq i• c .. ce.iae4 ctii.,.; iu 
prod.c:ti.on c .. tre i• at Air..-•~• ia ... u..n 
Fraaca. tlM c..,..,•, co-f...._r, llc. -... Wi.1-t, 0 
for..r cbief necuti.Ye of lritai.a'• ICl., rec~ tMt 
C11e1toai&e4 cbip• 1i ... at 1 ... r. f..r ti.89• tile 
,_rroc.aace of circ•iU ~ fr- •~n cllipe. 
na..ka to - -factories teclmi.<we•, it .., -
aake •• aucll ..... for .. era to order a ~f•l of 
c~•tooais.cl cbip• •• 1t •-• to ol'1ter 10,UOO or eo 
et .... 1'1liaoco ca1pa. 

J.,... .. cbip ..aere an tiplcwa llack vi.cb t•ir 
- deai.pa of c•t..ued cllipa. Allo9t SO Jati-o• 
c...,...i.•• are ..,,.rtias a -ti-1 ... racU. •J•U. 
called nm, daVol.,... ~Dr. las.-. of TokJe 
U.i. .. rei.tJ' • Depor- of laf•-ti.oa Sea-. llU 
ai.a i.1 cut DOii, ..eaiclt aUllU for 1M ... l-ti.89 
O,.racias eyat- 1111c1- • .... u M iMorpftac.A ieto 
tbe circ•iU of J..- dni&Mr cbi.pa. ToolliM aad 
"8Cloobiu tloctric an alnodJ dewlottias ..-1 
c-..cen .. ias ~ • .eaila litallai _. F•jito•...,.. 
t--4 ., to prod.ca • - 32-tlit cllip. ('Die 
Ec-Ut, 11 April 1917) -

Tile.,... of t.-e lut~ta lac. an focooed -
a -jor - tlanat iato adwacod liaoar iausncod 
circ.iu - a nlati••lJ ca1-r Mrkot cut 11&1 baoe 
-n raaietaat to tba cactlacoat c...,.citicla daat M8 
bloodied cu plaJOre ia tile di&iul clai.p are•· A 
critical ,.re of Tl'• effort iaYol,..• tile cnacioa of 
...,..car-aidff-M•i.Ja t-11, ci.. lock of wllicb bu •• 
far ....,.nd li-r' • 1rovcb. tlla ri&bt cool• c-1.• 
C•t i.a llalf t... ti.89 it tallal CO Hi.DJ c .... la -loa 
cbi.pa co •rkat, t11a Dalla caip .-.r claw. 

n, wbi.cll bu lion acci.•• ia liaoar cllipa •iK• 
tlla a&rlJ 1.970., ii - focuaiq • a ..... , of 
diffa"roat li-r co•p•aau • ...., tllm ore 
•iasla-cbip fr-t-.ad poripbarall to di1iul ii.pal 
proc•••or•, ,,....,. flall c..,,.rcara, 10lt-cals.1trat&111 
... 1q lCa vie• ---.rd di&ital coacnl loaic, 
lai.111-,.rtomoaca op ..,,, •idea di&ital-c--loS 
c-rcan, -10,-to-disi.ul ci"rcoi.ca, aad -
lli.p-9olu1• Uat-,_l dilplaJ ~dYOr1. 

Work .. tile liaoar •nsr- accual11 eurtod 
la•t ,.ar, aad tba fir1c ..,, .. cod ... 1 .. 1Ca • .,. -
vaiciq for formsl i•croducti.oe. For ..... la, 
prototJpo• ,f • 1ia1la-chip DIP fr .. c-.od peripllaral 
have be .. 1i••• to •oaa cuetomore. lt i.1 INlio•od co 
Ila - of th• aoec c..,lu li.Dear 1Ca availalll•· 

"?ha li.Dear -rue Ila• cbaracteci•hc• aoc fouad 
i• ocller1," ••Y• t .. l.a1i.llou•, Tl •ice pro1idoac for 
liaoar producu. "le i• .,rollablJ •re llafouilll• 
a1aia1c 11o11al coapacicioa. It'• carcaiDlJ • .. .,uc 
lfbar• •••ii• .. ,.rci.•• i• a lar1ar porcioa of tile 
product'• valuo. thac aaperti.H vi.U ••• 
fa1t-cur .. rouDd capabi.liciaa. ror cbip• cllac era aoc 
coo • ..,1aa, vo or• looki.•1 ac doias •••i,.. aad 
seccias part• co cu11tomor• i• l••• c11ao lJU 1101•· fba 
.say• of ba•ias 1a -Cit• co .. 1ip • pan •rt over." 

Tl i• aoc aloeo Mi ic• act..,c1 co ,., .. -r• of a 
ecaadi.ly 1rowia1 ... ios-1C aarkec. aocaac ecarcup• 
... OCMr UI olOCCH•H• l'9•CI • .,. allO •YWias , ... 
••·tlOI " ... u • 1oaccuary fr• c11a i.acaoH 
• ..,.citi.cla tlllat Illa• 11civoo profica ooc of ... ,. 
di1i.ca1 c-4itJ •rtiou. llarllot caoeanlln' lioeetic 



C1 fta i.e. ef s.. 11ac-. Calif., ,,....U:u cut us 
11- IC ~ci• will -t~ a mt.-11 .-rd fna 
&1.a •illU. i.a 1H7 co u.11 •iUU. i.a lHl. 

o.e ~far ICM - imcar98t i.a lmar tea, 
.... ly .-P.. ia ICM nlaci ... ~ of ••ip _. 
t-tims teola. Die .... far cal..cec! -.i-ra _. 
*-117 ..,..1...-4 CAD teola ua rau.4 l:M ,n.ca 
fW" •tt:r iaco ICM fial4. 

n.. trick i• 4eali .. vicll tlM a1oottc..U.• i.a 
-loS CAD ... toati.q teoh. 

-.Cllln' ,nlll• ia tlilat vi.Cb -191 t.._n era•• 
_, ..... ef .,.raci• ...i ao _, _.. -· "" 
.... t •ft• fi .... , .... t ~ -til ,,... •tart 
..,.l.ati111 ta.. .cc .. 1 circ•it. 11o -ccar ...., f004 
aim.latioa i• oa C8""lmt circwits. a fav clliD1• vill 
al-.ya .. m. ..... 

....... r, •- proaTOH ia Mill& ..... Worlt oa n·• .. _.._limoar ... ip a:r•ua atarce4 laet: year, 
_. ._ piec• an Mims..-. Cry.cal'• Irie 
S-... (Metia, T-) Ml'• Ilia -i.a ... ipmn caa 
- .-ft • ICa witll dine ti.laae ICM ct111Plosiey ef 
n ... ,._. ap. a.c. 1ae Ml'9· '"Clle ,., u ecill 
n-.u.a .,.cweo •iaical _. -1 .. CAD. AaalOI 
•Hon fna a ._.le ~l• ~ it u a -uer 
..UC 10- •iaical) wiU..C ICM •ia •llan fecmetl 
• it ., CAD _,,lien. ,... it ia a _. •n 
•iffic1alt l'ftltl• t• .. 1 ... amfl'R .. wi.o •iaical 
... ipe.• 

llicn I.Paar C:.C.· ia S.. "-'• Calif., ua "
.-time• ... ip t•la for iu ..ac-ua cllip 
wet~. Toay. iu linny of calla ia awailolo 
• CAD ..rttacati- Ina Deiay ~·~ C:.C.· _. 
Allal .. Doeip Teoh be. Still U.aims, ..__r, an 
aimpler aor iaud .. a, fHcar wn-.cati• 
,nc•ei.111 .,...., ... Mttn •dleU of ~qi.Ila 
aillalati- fna l~ircait ..-tieoa, mocaa 
'-rial ... "icn I.Paar'• ..n.tiaa -..r. 

la Coln ... Spda1a, Cc Lo.• ....,..u lac. '1 

Si.pal fnceaailla TecllaoloSiee -Clift ia cnfciaa 
-.1-iaa teola tlaat .,... aimalatioa of •isiul 
circwiu rui•iDI oa .. aioa IC:.. traditieoal -ClaM• 
..._. oa Spica _..la an tao alew, Ml'• 
a.wy '-lli, tacllaelOI>' •incur • ....,..u ailN 
co ..... ., •i1ical aillalatU. • -loS lC:. ., 40 ta 
50 11:1-. le ia alN ...,.W.iaa • -1 .. t-ccieoal 
ailllalacor tllac, .. lilra traaaiacer-1 .... 1 aillalatora, 
..na • aua4an ceUa. la a. i.,..t eroa, it u 
•rici .. •to-plac1 1ac _. n.tiaa Hfc-.n for 
iaterc-ci.oa of -loa -rrceua. < ... ria~ 
fr.a Eloctroaiea, 19 , .. .,..:y 1917, ,. J4 le) 1911, 
lllCr• lliii LIC., all tipca -"91t) 

E•,.rc 1yat- acCiYi.ty ia Ul fi- ia HC to 
•oubl• OYer Clla ... , tlar .. year•, .ceori&ias to a 
aurY., carri .. out bf PA C..,.con _. 
faloc ..... icacU.. (Pactel). 

'To407 .on Choa 40 ,.r en&:: of fi.- •""91'9' an 
••i.aa or '"91.,iaa osporc ayn-: ., lffO 
ll ,.r enc upocc to lilo i."9ol'ftl4. .. .. , clai.1111 .. ,.re 
aylC- vi.11 M •ital, or ac looac -fol, for tlao 
f•caro of claoir •rs•i.aad••· 

Tllo ,i.et•n ii a ••l'J •i.Horne - fnm cue 
tllli.ola _.., .. i:w 70ara .... .._ Pac&::ol , .... cllac 
ot1l7 10 ,.r enc of fi.IW wen ui. .... ,.re ayac-. 
C:...,Othi.YO proaa•ro• •1 ...,,. .... • U.,Orcaac 
f•cor ia ,... .... i. .. oclaon ca iaCrWue aya~. 

Di.acri..,.ci.oa of .. ,.ni.ao, i.lltlr..,.. '"4t1Ct1 
... MTYi.OH, aa .. 11 H u.r .... _,_e 
Hci.ai- an - oa clla •ia .._fi.u of uai.atl 
a,.n 91a~. 

- ll -

.._..r, -rlr llolf tlM h.rm a&d l:MJ -n 
..nio4 -..c .... 1~ coota ... lack et &.
....rci.H _ __, co ...,Lou tlM cecm..Lau. 

srac- an •i.alr MIJll wo4 u t~a.al 
..... t, ~a11eraca.oa, aale• ... -rll:atia&, ... 
•ai.p; U.Ora :i.a little Kt&Yitf H lo•iaa .... 
•"li.car.i.-• -• aa real r.a- procaH er f•cory 
c-trol. lr. I.• •i.•lr pcot .. ai.-1 atatf or li.8e 
-•a•••t - an uiaa t..,_ rau.or a.a. DP 
.. ,.rc.o-r.a. 

n.a ,.n_l c....-cer i.a tllo -i.o -'liM uo4; 
i ... t .... a ~rtar of firm an •ilia ... icat .. 
-rk•taci.- oM r..._ pi.etara i..-. -li.kol7 ta c ...... 
i.a t• ... , t•rwa ,.ar1. <c..ecor Woottlr, 
12 Ila rcll 1917) 

bent nciaotH ,.. tlilo __..r of ~i. .. 
, .... 1.,iaa orcifi.cial i.atellipaco ,nMacu ai: .._, 

lOO. llDOt of dlae ~iu an l•• CU. fift :re-n 
ol4 _. -.1., -- 10 _. SO ,...1 •• 

n.u i• - n•lt tna a r..c •blll>' ., • Dau 
loc. 'Ille e-ftial 41 e.,.. iea ,.... • ...-cu 
cllat caa" cacaawU.. oa -..re ayo-, •c.ral 
.......... iaurfac•. •i.ca nc..-icU.. _._ 
•i.ai•, Al proar-US ia.a-.ea • ..., 41 ~ •-" 
u a,C.lic rr-oen. 1M laqac ..._ an ia 
oitMr _.._ riai• or -..re o:r-c-. o.wr llalf 
tlle c.,..ai• an ia Califorma ..., ..... ..,ucu. 
c:.ltriqo, M, Ilea tlle lcrpac •iasl• CMC89CnCi.oa of 
Al c_,..ioa wi.tll - caioo a ...... Tllat ia _,.Al 
c...-ioa tllloa ca .._ f .... ia 46 of U. 50 
Uai.t• SCaua. 

'Dao c..,.ey alao aoua 
Al fi.- or 4iYiai- Mi.q 
rate of ai..c two ,.r -"· 
11 Doc1•or 1916) 

mac •tifiutioM of -
fenaol an C..U. ia at a 

(llodliaa Doeip, 

n.o - of per-1 c..,.eon (l'Ca) for 
c-...car-aiMll ... isa (CAD) will srow i.a &.rape 
enfold ., lffO. occor•iaa ca a report ., -Uc 
-l:rat•· 

ni. ~ PC-c:AD ..n.t wea wrtll .._, 
&157 ai.lli.• i..c ,..r ... •ill lllo •rm 
Sl,500 aillioa a ,.ar ., ltto wi.tll a -LaciYO -rue 
of ~ ll,SOO llilli•. Ml'• t11e report naa JJW 
C:-•lcaeu _. TocllaolOI)' • ......... c- icocieoa 
ia Naaaocll•••tta. (~loccnaiea llfooklr, 1• llaSCla 1917) 

•.oaoyvell, hll aM llEC Ila•• ••rJ rocutlJ IL .... 
, - ·i-1 a1r-t ""icll, .ccor•a.•1 to Clloa• 
'· ··-iltLa, vi.Ll -•l• tlM ofhci.al 1.-ac•iaa of tlle 
firac i.aformatic• •lti.uci ... l oporacias i.a all clN 
oloctr•ie• .., t•leoaca.c• fi•l•• claaaka ca Cilo ... •f 
Amaric•, &ar.,... -' Ja,_ao toelleOloai.••· 

TM - joiat .,, .. , .. n a-' ..... ,...11, lell lac. 
vill "9 locate• ia "i-poli.• aM iu iaiti.al capical 
vill "9 110l4 i• -.ual •Uk•• of 42..S ,.r enc ., 
.....,_11 .- lull, vi.ell 1 lS por coat •talla fr• tlla 
Jopo•ao sr_, ICC. 

Doo,ica iu a~poroac -ltiaat"-litf, .....,_11 
"'' ... ' ca ro41UC• tM e•rroac coatrol af 1t2.. S por ooac 
,. 1'.9 por ... e ., , ... oa4 of 1, ...... u co ar•c 
clM 4i.Uor-• to lull wa.cll vill llloO- , ... •jor 
1llo'f ... lMr on.ell a 6S por _, ... re. llC .._,,.r 
,.._,, aoc • ...,. LU Mar• of porti.c1,.uoa a.a CllO -...... ,. 



"'- a.- ,.ni .. .._ .... 1...-.u.tills 
cell--.cU. nlaci.w. -.C ia bee oc ' 1 .. &:M 
-CT•l lllJ'll'iiCLlllr ef CM DPS-90, CM ....,_ll 
--..en •icll ie ia •inct a11919citU. witll ma Ull 
Siana Hriaa. hll, • die .ca.er ~. lllM fer _, 
,.._. "- •uua.cn. tlM -.riua fi'm'• ~ta 
• ne &.~ ..n.c, •ilac .....,_ll -rllata ia 
t ... USA CM DPS-7, CM ..... capKity hll ~tH. 
( .. lletie UI!USS, ... 125, 26 Atiril lM7> 

n.. ltali• P'iat ... Stet ~ - ne 
•..._i•i•ri•• •f .,..ic• T•l•CT• ... ltaltel are ... r t• 
_l .. iJls • acn-t fer Mtti.11& .. tM - Telit -
....._ -...... tallt9 vitk ...a ariti•• fir.a ta ••t .. lie• 
c•ll~•ti .. a~t• ia tbe fiel•• ef re.earcla, 
-rtlati.. __. •i•tri~i ... 

ta.. effici.al c ... tit•ti .. ef ti. Telit, .. ic• i• 
tlle fTsit of tlM jeiat -c.T• -.ec- Tel.ere _. 
Italtel, ..._ .. - .._, llllenl7. 

It ia CM f91111Mn' iac•ti• dtoot Telit -..&• 
..._ • ~ wrkilll ia tM fieU of tel.,.._. 
wiitcU nr• _. .. ta u 11 ia1i•· fi.et. _. lcet 
rill ,.rcicipece 9'.tll 1 .. ,er -' 11el•ills uck, 
wile ca. -iaims • ,er _, rill -a. .-.r ma 
-tnl •f tile ... w.-., • ,.lie f._ial 
iMtic.ce. 1M OMrdl f• aritUll •lliM lloJ' Stet _. 
fiac ie - • De aimplut _, u elttail tllat 
n'itical -· _..,. fer nmpeciJls • die 
i•t-ti-l ..net witll De •tiler -;.r -.,... . 
telec-icaci ... 1U.u. (klletia Uln&SS, 
... lll, 5 Af!ril 1917) 

1M frnclt •tlleritia, afl:er ~UlJ' • 
year •f .... tiati-, ..._ fi .. Uy aanM ta Hll tlM 
C:-,.ie ~l• M ~tncti• TH.,._.i ... (CCC!') 
to tlle s..tiN firs ltric .. • •iclt - citea• •• tile 
....,._ f•llewi.11& ice nc..c ,.neeraip rim die rrac11 
c.....-,. lletre. 

Irie• ... •ill •irectly .-... 20 per cat ef tlle 
c:cc:r capital, •• f- _..r tlM r~ 1- • tlM 
..-i-tiaetim ef ,.lie ...-u., ritll tile 
,.rcicipaci• of foni.p ~'-· 1M -t 
•an c rim lletr• •ill, .._..r, _.le die ._.iell 
c..,_, co c..cnl, tllnsp llatra, • ..-ici ... l 
50.1 ,.r c•t ••n •f die c:cc:r. 1M -ilia.. 
H.9 ,.r ceet rill M OClll•i~ lloJ' • fr.at 11el•ial 
c..,_,, a.prleill&, -a atller•, die ._.Ula p.., .. 
• .... nllolMr. (lulletia lllftlll, ... 121, 
11 ...,. 1917) 

Si- ioiu tlM 1elece 4-111 lllMl cl• 

.w Si- ~ t• tlM -.re '"'' anri•I liec •f 
c~niH t.._t !Ian ..,.._.. ..rkiaa • ..,. eyumc 
r~ecc••• .... ry cltip1. Si ..... 1, tlle f ir1c 
twr.,.• c~•J co H'ealr. tlM 4-111 Nrrur, vil \ joi• 
clM 1iu1 of 1111 Ce~ • ..,. f- l•c-.iu twc. i.:a 
tlli• ••lllCC cl~ .... it 81111BIC•• - 1 April ., tlle 
1.-w1triol Peir i• ..._..,or, rm:, ,._, it ._, llwilc 
lolleretory ·~~·• of tlle •-ta ,_.iooe, Tile 
............ , i• c11e loto1c reo•lt of sa...-1• 
"Me1•..-ojecc", i• ... ic• tlle ~ hN Metl ne•U.1 
co cli.1111 clle loonaill& c~ ia •i1..-...eity oilic .. 
cec .... lop. Tit• '°"ict• - o.t- • am cec .... lop 
1"4 -•NI'• •11 tl ~ - leH tllaa twice tlM oiae 
of Si-•· S4 ;..z 1-.. DIM. Tiie .._ dli,. _,1.., 
cret1C11-Cype cell• tllat ••t ... o~c • • eoop. 
Si- uy1 clle c•r.-.t...•i-1 'f•'P 11e1,. Ir.Mp 
clle Hll 1wrf•• -u. oc j .. c S ~. I~ Hf• ,..,1., ..., 11e ... u.-1. "7 e11e ... of _, year. 
(ll•tr•ic•, 19 Marc• 1tl7) 

- ll -

1• .... i-&M -r lMI0,000 u -l .. 
arcificial wtell~ (Al}-..- -tecc.r~ 
•Yet-. TIM c....-,. ea. ta mull a....,..,_ at 
in~ pl•t ia Sceci... viuia c- ~n. 

Acceriiq to llNI' • • etretqic pl-ills -.er. 
.J*" Smit•. CH'\e ayet- ~·ta •-tically 
r~ ICIM ...-.ref f-lta ICllalC occu i• •c-t .. .,...._ti• h-• ... .-. •t-tic tatiaa _. 
U..,..cci .. -CIHIU -n nla.-le. 

'"AI .._ • lllLS •ta,.- fwcwn ia -iocwrill&, • 
HY• S.itk. .,... ill: •ill ...... t .. ly f- tlle ... , 
•taae ia -r -f•ctsriaa etrateay. Ve ...,.. t• ...,,. 
..r preacti- -ito..- lty _,..rt 1yet- _, 
c•ree-ota....1. ... 1 Al-... .. •ui ... ,..~ i.a 1tVO 
yeer1.• 

Ult i.1 1,....riaa a UU,OUO pnject et 
llerier-w&tt U.1weni1ty to ..,1., tile lot•t Al 
tecllai.-• to -foccwriaa 11.caau-. Tao. aill of 
die pnject i• ta ..,., .. • nllet -bee.rime cell 
•ick tea c.,. vi.ell ....-&M a-.- ua ~ca.a. 
It.._ die _, ....... •C.-CUa IS'JllUlll .. --le 
co • "· 1i.ece 1t11eJ tea -11 c.,. riCll aicaaU
Clley an presr_. co ._, ritll. 

TIM naearcll will N carrW. o11t ill lleri.ertlatt '• 
JaceUipac Allee.ti• a..-atw)' wllicla - ..... -
..... y. TIM wltieelte pal of die tw ,_ pnject ia 
to -tr.ct • wckiaa -UCtsriaa eell viltll cu.. 
nNU u..-li.q o ll)"r.li.c ,_.. (ltlectnaia 
Weelr.h, •Rare• ltl7> 

ASlC ceacre .... • 1tr.om fer-Iacal 

s. _ .. ua4 pt• •Laye - -'-c. clti,. 
•ill M a-ally Pailallle • tile K •net fer tlle 
fine ca. Ciiia -"'· acceniaa to :.Ul. 

latel .... kilt a ... icac• ASIC folio ia 
s-u Clore _. .... l~ ic .arectly te iu - ASIC: 
cntn It SviMoa •icla - ...-. lut .... 

TM c...-,. ie efferia1 die -1 ASIC: oe"ice• 
Mell u csec., pee array_. •CUMn co111"Jt rim 
tlM _..iti.ew of er...-le pnsr~le 1-aic N.- • 
UIGI r._...leaf vllicll i.t -..1 ... vita, _. 
-feccaru for, Altara. 

TIM _-c .. _ t-leaJ • offer i.e 
l.~crm, -1.a)'er a... 11: al1- pea erre11 of 
•P te lt,000 p~, _. 1coMan coll •ita 
l.2 tr-i.•ter1 per ~· ail, to M .... •ita typical 
aau •l•y of 0.1 u ...a U •s cloca racu. 

n.. lar101t It~ pnsr_.1. Loaic ..,,ice 
••• l,IOO 1ace1. latel eoeo .. t eapecl: to llan • 
1111.uer ,.re ual:il iii: 11u it ooto • 1-.i.cr• proceH. 
'nloc i1 llOC eapect .. for ac l•••C eia ... t••· 
(tlectra111.c1 w .. ~lz, 2S !larch 1917) 

•ip,.. lolr.IO l.l. i• curr•ClJ pl ... J.al to 
•-•cruet • ,.1,cry1celliaa eilic• pr~ii:i.• pl .. c 
i• "iller1._r1, <Wo100. Tile J.,,,.. .. c..,.., ue 
alr...., ,.rcho ... clle Ore100 1ice, vaore ii.lie• 
prMucti• vi.11 "-1i• ia 1911. Si.he .. it 1:11e lloelic 
llowi1'U11 lloloo •f -ic..._cor1 -4 otller •i.1• 
1:eca .. 1017 ,..~, •• ,_. ,.1,cry•tell1.• 1il~ i• 
.... for the prl4hltc1. .. of 1ilic- i.aaat•. 

Tlti.e Pl•• ef •1.p,.. lolr.oa, ia-•er, u r•UMll 
c-en 1.1 , .. UI caat Ja,....• hme •J c- to 
... ,...u ... 11.cea -.toccwre ia caa f11r.lll'a. J ...... • 



fU.. .._H 11 '9T -t ef tM as •ili.ca ..nee, us 
~II HH 56 lleT ~ • .-1 lmntle• ~en 
22 .... c- i• HIS, accenUig u De~H 
hcel:11Wat9ll, • .....,ic.a llap tec!li991eu iaf-ti.• 
MrYica ~- ftr. J..,_. ~i.u Ml• 
•• ,. .. C9at ef ceul 1lellal Mlea, ritll •lf - US 
-feccanr, -.....C• Elwtraic. ... tariah, -c 
tM t .. fift ia .. 1... latel'Mt~l ... i. ... 
llK111- C:....·, Tua• X-t..-u be • ..t ... to1n1la 
be.• att. _.q taeir .- •ilic-. 

ai....-~ l.lt. -~i.n<I CM c=n.t We.can 
Si lie• ,1_ ia Cl•••Uer, A=u-. fn. CO...ral 
Electric c:.. ia J-l'f· _. Ht .., a - ailicea 
""ica cetiCn ~t iu fecihcy ia TeF-. Japaa, La J-. le ...,.. to !lie- • -l'lrl ... i!!I 
,.lycry.calli• •ilic- ,r.e_er ..,. -..lier. ta 
H ... i-oui Stael Cont. '"''~ .... e4 RI: Corp. of 
Saaca Clara. Califoraia, ..e.i.cb i• a ... 11 •ili.coo 
-factanr. Aha ttiU•ltialli ... cal Corp. ,.rcuff4 
Siltec Corp. ef .... lo Park, Califerai.a, a •ilic .. _, ... ~ ... 

,... - •f •i.... '*- fell- • tnM "' •i• 
la,..... eteai...u. u •i991'9if7 iace -t•l 
.,_.t'-· .1a, win eceei..lren IUft .. t~ -
----·,... ritll ...... u.. lt•l pnMti• ... 
u 1 .. '-8tic ._., U. ,.. '1 -..nci.ati .. aa•i .. t 
tlll8 .. Uar _. C911119titU. ritll leatll Kena, lruil. 
Tai-. etc. J.,..'• crwee eceel ,,...._tU. ia fiecal 
H• ie -..ct .. te '"" fr• me 104 mi.11&.a um ef 
tlll8 ~,.... u,. aillU. c.a. 

la cM ,..t ewe ,.an. aiat-t ,., 111• a.peaiea 
"-" 1-* a total •fun.• aui .. ia •lac 
pnje.:u ia 0rwp9. ai.,.. ~ d9oH Ona- ,.rely 
ltec-. •f 1-,..... ceeu Qel'e, -..r. - t•tll of t.._. ia Ja..-. ( a...ical Ec!M!J 6 Esi.wt'i.!f 
~ • .._....1fA) 

Oden ri• fir1t ritla Clippu !!f'!!im 
A ... ll oaten ~ .._ !lee- a. fine i• 

t ... werU ce ,.t fairclli.l•' • feet J2-lti.t clli•• ti.. 
cu,,.r. iate • .-al ,_,... .. 1tw..r micro. •i.P 
i..-1 .. ...._. claim ti.. - 'l191'11i.• ef iu Ori.ea 
....-en rill .,...au et fi..,. ~. nqialy 
... bal..c ce tile ,_r ef a Jae Yu HOO mi.mi.c..,.car. 

n. U.i ... nicy of C..c ia Clla fint -~r. lt 
er .. nil a •ilisl• -"*after a ,riYate ~ta 
.. iatilis Ori• ...... "' •isla .... 1 ......... ia J--ry. 

•Up Lnal'• -ai.aa •inccor, DeYU s.au, 
..,ect1 75 ,.r -t ef iaitial eal• rill M fer 
.. iW9nil:i• ... CM Alt te U...trial ANaftla 
.. ,.n.eca. Tla9 c....., .-aiuc• ecMI' l2-tlic a.i,. 
fer t ... Ori•• iecl_.i.aa l•tel '• IO.Jl6, ~la'• 
6I020 alMI .. ti-1 a..ic..._irer'1 llll20 Mfol'I 
Httlilis • tlll8 Cli,,_r, 

t1- Cli,,.r ia CM lle1i .. i .. of a ..., •,.a•t1 of 
clai''' ..,.. S..11. "'4c ri•al cai.,. ..,,. , .. ...,. froa 
ai11ac ..., 16-lti.c ,rncceHon ..., an ......,. .... lty • 
mi.ll1c ... ef c..,.r.i.1tili.c7", i.e .. ,,. 

A ,.nial r.-Cd i.aatrwcti.• Ht (l.iac) 
appreecla, c..,ld wich ,.rall•l ,rec.••'91 •f iac .. er 
... n .. ti .. ,., .. , uai.ltl .. , ... ·- clli,, .... '"' 
Cli"9T .... ral Cima• faater tllaa it• ri.••l•. 
accer•i.. ce f airclli.l•· 

fairsllil• •*1• it la•• cl..., clN '" .,., .... 
•icrepTace• .... ._,,.. .., clll .. 1ci.• .. r arcllicacc•ro• 
ef .. iafr ... , ..,. ,.,.rc~cer1. lC!llp!cer Yee•lz, 
:Z A,rU 1917) 

1.. PC 1ec ce 10 lteck ta ac .... ~ 

lWI h ..... "' to i•c...,._e a - 1..-.M 
,_..,..1 c..,.car i.11 t.,ril ,rt..arily ei.ed ac ci.. 
U.,Wteac "9caci .. •rut. ,..,"" ,..,.., re,erc 

t .. t 1111'• aicn, m. 1111 PC ET <a..c.at~l 
T~l911), will ... c 1 M ia t ... u ,.._ 
...... cap ef -,Us ~leo ia ti.. US .._.ti.ea -tee. 

Tiiie l• PC ET i• ...,_tail ro M -..,. • latal • • 
IOl6 1.--ir. lli.cropnceaaer racmr U. ICM 11-r 114111 
lli.C1"9Pl'eeHIOI' tlaar ~ ICM C111'1'eat lift l'C. lt will 
feat•ll't a l 1/2 l.9Cll fletipy •i.ak •r1 ... ratMr t.._ r.11e 
ol .. l' ~ l/~ i.ec• ar1... 1 .. will al1e effer •~l•• 
-'-i•• to M ..- &a lccal ana MtllOrU. 1- 11."T i.a 
-pectn to ceat S7'9 i..c .._.,,_1 LMtLt•U• vi.U 
-.., at a 20 ,.r c .. t •uc-c. h will e1reetly 
ll't,lace tlle •uc•t·- 1111 l'CJr •i.ca ia ni.11 aol• 
at a •J•r -rt•- te cl .. r 1-1' • i-etiea. 1M 
l .. PC ET will al•o u."" to c..,.u vi.ell a •iailar 
_ ... -fectun ~ T..ty, ti.. TaMy lUUU u.. 
T8My laat :r-•r _rt.... 1111 ia PC aalea. 

IIK i• alaa -..ctn to iatl"M-• 1 raase of 
aecead 1 ... rati.00 itaT•aaal c .... tera later t•ia ,..r. 
tlaia will i-lt14e -i-c11ar. .. clai,. Heia& -
1raJlaic• caJldiliti.•1 to CM ..cry i .... 1 -aPe. _, 
I - ...... 32-ltJ.t IOJl6.-hMll )Y9C... <c.ap.ciag. s llaftla 1917) 

Cl- !!f!ll•t 

c:.c. .. ~ifiett .. a ..-..ru. cram,. i.• • 
.. ~1 Ct19P9ter laaa nje~ ca.. family feU, 'he 
li.M ef Pee j .. t - I 1 ;M i.eclMu De fint ..... W 
of - •ftwn ·~ alli.dl •it ll• ..,_ 
-c.au, co .-... fna die -ll•t PC co ca. 
l•rptit -i.af.._. la Pie - tm, tile -aU.. 
alM ...._ a •ri.ea ef jaa&)' - (_, -tly 
,...,rieury) t .. t ..... to Nat t11e ci-. 

Tiiie h..-1 S,1ca./20 ti.. U.1..-C - fer U. 
- lU., feceo a -.CUii c-IL. ..._ i.. 1&21 =..., 
ic11e eri.1iaal re ia lffl, ..r. _, • co via ..... ulf 
tM ,.n-1-c..,.ter --.t. T"*7. 1111'• .-.re .._. 
..._ CSIC u lee• ca.a a .-nar <- cllart) "1 
-"i.99• vll&cla ca._ nnytaU. ic ca - INC faatar 
_. ~r. 

n.. fine etralMI of IM'• aaacaa t• r .. ter• iu 
,.r .... 1-c..,.ter f""-' i• aW,.ly U INilt Mitter 
c..,..ten. n. fwr - ..-i. •ill lllfte Mtter: 

Prec .. •&.c .,.... n.. t.,-.f-tM-liae 
_ .... cM h,000 ..... '°· -· lacal'• 
- l21i.c mi.c~- co c-la tllrwp 
41ata J 1/2 tieae faacer Aall lllf' • ,r••t 
,__ttar, tlle PC At. Tla9 -.i.-r'• 
lloMl JO rill lie O..c twice aa faat u tlle 
c.n..,...ia& MC!aiee ill tlle el• ,...._, 
im. ci.e re :a. "" - ..... i.· ,ric• 
rill lie Cl111Ply ca.per•le u ltMM ef 
to4lay • • lJll ?Ca. 

'ra,a.i.c1. App~a. a ri•al ca.paey, .... 1 ... 
*"Ide • HL11111 '°"*' of i.u f-1 1ra,.i.c• • 
...,, llM'• - -•i.M• ._ 1rapll1ca ._ry lta.t 
..... 11 •• All,, •.• 1., •• , JYci.ace.99•· 

S.fc-ra. Alcaoa,• cae - -"net vul 
rua ti.. ol• aoftvara, a ... "fr'--'liar" 
.,.rata.aa •1•ce. will 11•• ..-r• ...,. of tlle 
ca,ui.li.CLH of • .Uu..,.cer - li.l&a 
n•i.as H•eral ,r .. r-• ac -•· ..,, i.t 
vs.11 •t lie na1.ia-la ..ci.l early ltll. 

"-9Ci.er 1tra• i.I I•' • acrate11 it C• try c• 
,r .... c ri•aLa fr• ~i .. ca- feacuna u -
•• i.ta - c..,..cen Ilic uie •r .. r.. h .._ we 
.,.,, •f ,.ill& Clai.• wlli.cll •- tlle 1aaJn •i.'-ffecc 
ef Neni.q efficie•J· OM i• ce i.,acer,_race _,. 
ef cite - feacwYe1 i.au c•H_...i...., clai.,.. tM 
•Cller b " CM... CM .., i.a ....... '"' • ..,.,.r.' 
.... , ... t• calk ce ..... edler. 

a.c • .. , r ... i.aa ia i.c1 atrace17 te ,ntacc 
i.cHlf epi.aec &e'1cau: , ... -re- illcerf-



it iacellM te i.KeEJ9ftCe ia cM - epnaCUIS 
~c- 1• ,1_ ce ~·ca _, •f tlle f-c.n• 
af tllu i.ceriec• iaU - euman. m .. fcwan 
... idl vill Ille ..- ia iu .... 1. ~t r..... ..t 
lloeclll iacerfan _. .,_.ciac ll]'llC.. •n -..1.,- La 
c....,.nci• vidl llic~ft. llic..-ft i• ~ t.o 
lie- iu -· •ire.ally ~ical ... ni• t.• 
~ .... -u ta ..a a c~r lealt liu Ull' 1. 

To via •ictory ..,.r tM cl-•, Im -t rely .. 
t.lle fiaal •tr ... ef ic• at.ratesJ; .....,ice. laet.aa• 
•f .. uiac c• _., PCa .. • c-.tit.J, it u Nc1tia& 
tlllea wit.II tlllo HrTico ..,. ""°rt fw .. idl it. i• 
l ...... ry ia c11o -i.af- .. ri.. TM Per-1 
s,,.ca.12 will 11ie .. 1' .. 1,. mre.p 1.-cially .. 1-cu 
... tni_. ... lar1. lt vill alN Illa -.ai,,a4 vit.11 
nfc..n ,..: ..... • tllat c• .. Heryelai111 t.• _,_,,, 
aay, a tlocter'• ••qory. 

llll i1 c:riaa tbe - ..clli.•• - cloaaly to tba 
n•t of iu ,~-t li•. ..... CMy •R Nia& ... i,,.. 
vicll a Mt ef .. fC..R t.-b cMt all- 0- te 
i.acqnca wily i.e. llll .. Ullaeoa _.er icaci
•cwdla. 1• U. -r c... Cllin. ai die •rl• 
•i•t- ..net., .. Ciiia c.ccic pnmiMe t.e 1iwe tlllo 
- ..--1 1134 ten • lllia -..t. 

Biggerllue? -'-'--

(?tie le I iat, 4 a.ril 1917) 

'De cl- -n an aoi:cima t• llat f• -
&.npeaa ~car ..ur1. -.UW 1117 •rsi• import.a 
ef c...., far laac ~koff• af llK"• r.n-1 
C:O.,.ca. a......- -f•t•nn an ,..aiaClJ pnparill& 
to file • aaci...,iaa c..,lairle trio die ltinpaaa 
c-i8•i.9 .. .u.c '-- ... , • ...__. cencac•· 

lt•lJ'• Oli .. cci ia cr,,iaa ce 1•l•aaiso kr.po .. 
-f•trrnn, ..ii u fra••'• Gr..,. 11111. plrra us 
c..,..in t.Mt -t.ccrrn ia r.rrn,. • .-II aa I.Ill, 
llCa, .- C•••••n lacanaci ... 1. 'rMJ rill fipc tlM "..-.-'" tl-•· •icll nll fer u litcl• .. lllalf tile 
•rice af clle lar.,..a w•• .... 11. tlllo --• ...... 
oaly • ..._, 6 ,.r enc of 1a,.,.•, •rkac -. llac 
cllair 11lar1 i.1 srovi .. fan. 1f Oli•atci caa c ..... it1e• 
CM IC CllaC i.c llal a c ... , i.U~I l'l' tlleC %.nit.II 
lloctr .. ic1 Cor,., -s ocllen, my fi.lo ...,i•I 
cllarp• i• tile US. (a.ai.MH W..IL, 1l ... rcll 1t17J 

Proc••• ••ca 10 •i1ical 

Mer•'• • 1LU,.. •f ,.,. l•cal'O, u fer•- llJ 
preceH e•t.rel nparca; la tile _, -rel yNra, 
... 1 .. tra-i.CC•H - .. i.CI CllaC .... pro&eH ur.a WH 
I •-20-. li. ... l - will lift _, CO •'&ital ... Hal, 

-• l:ltaC ... aiereww•••-• co •-rt ,.... .. , 
..... ~,, Ult• a more .. c•r•co •i1i.r.al 1 ... lllaf~·• 
cr .... ieaie9 co • pr ... •• e•CT•Llar. 

• LS • 

n... •iait.al c~uan, -1 ....,. alnaiay 
111ec- ..... u.-1. i• c-.. i..c ~ w ... t~.
~i•• af lllecuw: ~ a.an ,_ -t -r tile 
c•liltn: .. apn, ~ viClll er..- 0.2 ,_ - fer 
c--t.i••l -l'I omiu. Wit.Ill t.lllo •iaical ....r•i-. 
plat. -si-n an •t.•iaiaa lllecr.ar lt9fpent.llft, 
pn•-n..., u- .. u, t.lllo~ U..,raTiaa p~c 
.-eli"Y ... ...._Laa ,recea.-ceecnl ornr1. 

Tllle - aait.1 alaa ...... -· sreat•r .,.ratiaa 
raaa• - (er • ...,1 •• •iaiul pre••..re-tr~t.t•r• 
taa'" a l-ce-400-ia.-¥ r ..... ,,. Z~l~ia.-t120 
for t.Mir aulaa c-t.•rJ>AC'U. Aa ..._. "-fie cf 
tile .. •ic••' 1reat.er r .... i• Cllat. ... r• •ill ~in 
f.,..r .. it.• to fill dloir ~ ..... Cilia will ...-.Co 
i ..... ceri••· F~. aiace •iaical cr....U.ttara caa 
bocll .... •• recei" - ..... (u ....... ca 
c-ti-1 ••al .. aaiul. ,1 .. c na'-n caa 
rr-c•Li-r•ta, re-raaae .- troooala .... c tr....a.ccar• 
fr• • ~ta locat&99 -• .. a coac:rol ~ 

Tiiie brae - ce iK~ llicr-.__. i.aco 
cr.-ccare .- a-..c Clllr.e ,..re .... -e111 tile 
iae...._ciea ef arcallm •-=c• ~tun 1117 _. 
c...-i•• u ....,_u, i.. (l'lleeaia, ana.> _. 
..iLOJ C-cr.la C:.. (llickliffa, Ollie). 

n. .. aaica mrMH clle -KT of pnceH 

-~u 1117 ~ -1oe·••nr uca iaU • 
"siul aipol t.llaC i.a clloe cernc~ fer aTW8 

iae~ "' --~ dleape, 
outic-pno••H MifU ... die -1~cy •f 

i.MiYU..l -·· la ... iCia, cM llicH,11 ~-·--
,.rfora •-" oCIMr aa,.cu of a r.~tcar'• 
.,.r.aciea u cali.lllrar.i•. n.silla _. •iaarr-r.iu. 

hapic• ~ U.,Crru ca, a. -c 
u.-tr.cen •r• ecill lllui.callJ to-Jo-. ..... ~. '• ....,1., Cito come~ •iaital .. c,.c u nc_n .. 
u • nal .. ii.pol _. cr_.ccallll co tile pncaa• 
c .. cnllar. ~u ... 1 .. aipal i.a ,.,_ - ... u. 
•isici.&8' fer - ia ,nc•• calcalar.a-. 

Aa a ..... 11:. a.ell -~iaical c-•iee -
... •ic• """ - af r.M ii.pal iacnll9cae error• aa 
tile .. t.I <- naap ..re u~ccera an ocill 
alllaac r.vica u ace.race u UllfteCi.wl ... lea -•>· 
"'TJPiCAUJ. ii.pal -KT •n,e Ina Cl.OJ par carrc 
ce 0.1 par caac ..._ • •ia1.cal ...c,.c ii c-~ co 
-1oa fen fer uarraaisoi.ee u uie caacroUar, • .. ,. 
U..n Waltocar, -aar of ,...._, '~ _. 
...._1.,...c for fisl• iaac~ciee ac -...ywu. 
llo a.WI CUC l:r-Uei--liae ie. .. a, ... CllO 
1.i....-ac ~roie9 of Ute _, .. •ipal ce • 
•i.1ica1 -· ~ -•U •iaUl error• u i.KrMH 
f•Rlliar, to -..C O.U par _, er _. - Ule 
cal~rac.i ,,... 

Laac Sepe.._, ....,..u .. 1,,.. - of tlMn 
,ro11o1- lily iar.nnciaa • •incc •iair.a1 1im Ille~ 
clle fini' • t1IC 3000 •nc•H c•tnllen ... ice 
ST 3000 tr•-itc•ra (fer n-. lewel ... praH•n 
u11a). TIM li.alL, call•• t .. ST/DC, ... -la• tile 
ow•r•ll accuracy of prac••• -••r-u, ... 
4ocra•H• tile erran i•tr .. •" -Y c....,_• i.a .. ,_, 
t..,.rn•n lllJ • faciter of fi", c..,.rM •it.II 
-o•r.i-1 -1 .. cr.-i11iee. 

?Illa rr1oc ..-1 .. • rr lOOO era.Ur.cu co .... 
.. u 4iroatlJ i• • •isn•l ~on ca tile ,rocaH 
c•treller. Alff, aecll ,reca .. -••r-c -t i:• 
tile c .. crollar coauiu ---.r,, i•f-r.ia9 
rqeni... uie Hll:llO et ,.. cr-ur.or - caa uca 
wre eeUacc .. , ui.. .... li.ec Ule c•tr•ll•r u 
... ,i.-ly ftrl.(J _. -·r-. 

nta •i.1i.ul lua alN ... 1,. pr••• .,.racor• 
roc•liltr•t• or ro-r ... • • r.r....acr.ar lr.rr '999t• 
i .. aci.-. ror .....,i., U , .. n-•• ... ar..-la .-• 



- ef ~. di.a tt. "-itter'• ... nti .. liaiu 
C.. M H ..... - 9' et 1 « ceat:orKtm 
.._cicall1 te ..., tM wua.i.le witllila ecale. 

~u ~ d9ec uie •iaiw ilyllt- c- .,. 
ntnfithll te •ieti-c ST lGOO tr.-i.tter. ... 
Tm: lODO ~U•n witlloeolt cU..i .. _, hal• 
wi.rUia. b precti.ce, tM 'DIC lOOO'• -loe-tr 
4isital ~- i• n,ilK .. wi.ICll - ST/DC. 1-cll 
S:/IC c- -..1 ... te 16 i ... u. ·~c ef •i.dl -
"9 -c.t te ST lOOO cr-&uen. 

TM ST lOOO t:~tten alse _, M .......... -
117 ... :.S • - ~·r pres~ ta Ella -iu' 
•l-cr.ei.c ~ - te ~l• ~ te t~t uu 
4isit•l1J t• tM 'TDC 3000 -trellu. 1M -fc.en ia 
eecaNry ai.c- Ella ST lOOo. ia - te4ay tr~c 
,.... ..... ne4iap aa - -1 .. <.-20 •> ·~1 ta ti.. 
C9atnller. 

TM Sf lOOO tr-&.tten c"t a1-t twice a 
_. .. c-ci-1 -1 .. .-Lta. Leet ~.-.r, ........... ...,_u Ua&...-... a - ..._ t• iu 
n lllOO liM callM die Series ... '*ic" r.99 fin 
claim effen hice die ,.rtw1 1 •f eul .. .aita at 
-..c a. - price. ... --- ...... ic8¥ ,.niic ·---Ula ... u~i.qwie ef a-&ne ,,_1-• 
.., •isical ~ ef ,_.. wera.-1 •• 

ll&IWJI iU ~ at tlla Jwc&WWWllC Sec. ef 
ilmrica' • I.SA 16 ...... lllel• i.a .... cea Laat ou-.r. 
w a - f..&17 •f -n t..-itten fna .. , __ , 
lmc. (U.. fnj'fila, llUa.), Wia i.Ki.Ra ...U.e hr 
t_,.....c.n c ..... 1 *4>, ~ c--.1 JOSU • .., 
flew , ..... 1 1712). All dtaM mit• .......... te 
c iuca •inccl7 wi.ICll die fin'• $Jee- 3 .., 
mr9000 me- ~nllere. 

la CW9Cne£ te -...ywn • • teeall7 •isil:al .,..u.. lwua1UU£'• cr~u die_.. prec .. • 
'NriDle Mela - • •ilital ... .. • ~'-al 
-i.s (4-20 •> eipal. nae a-i.tur1 .... tlla 
r-r •il'lal ta tllP c.ecnllu .., -..rU..-.Uia ii: 
- , ... -i.a -· 'Ille •iaitel pereiwa - ...... -
a au.Un ~Ml98 k.- .. lall 201 tllu ie 
.... f91 .... •imslEW UI ftiHiAP - ie 
eaU t• eet Ua&erfen wi.Cll dla ~tter' • -i.s 
e.c,.c. 

Lille ....,_ll '• ft/llC, IH •C M9 a a,.cilal 
g,.1:1..c,.c M&n cue_,• iaeulLM i.a 1:11a 
SY8hm 3 .., lltnOOO ,..._ .. ~llcn Ee al1-
•ipa1 ncepcia .., c intia witll Ella 
tr.-itcen. 'Ille M&n .-.e i£ ,...~le fer Elle 
c•tnl ~- u -iur t11e •catwe ef die 1:~ccer • 
ef a ,.._... •ar~le, er c. ncali.Mete .., ............. 
c• tr-1ccera, •irec1:l7 fn.. die c..cnL -. la 
.,...id•, die llMel 261 a-c. tr.-i.tter lacarf-. 
a ...... 1. C iHCiw twftliMl, cae lllP ...... 
4iractl7 u tlla u.-&tter• • er fr...., riria1 
1:eni .. 1:i• peUal: ia Ella lne M'- £M cr-acur 
... c•Eroller • ta ..... , .. £& MUI& - te tile 
cea1:rollen. 

I••••• 11:'1 1:...-r•t•r• 1:r~1:c:er eccept• 
-ltiple - i.apwu, _, after• 0.05 per enc: 
ecc.racy ... 0.1 per enc ecoilir,. tM ,.ce•MI'• 
Er~t&el' effen O.l per c .. acc111'ec7, ..,.rier 
HOilir, _. Z7il r ..... llilir,. tM -pecic 
fl--Eer S-'l'•tee• 0.5 per.-& -•l'et7 ... JO:l 
........ ilir,. 

A •Ufenu 1:ecti fer 4i1iul -a.ac'-8 .... 
"- 1:-.. a., lell Iii.er--...• t ..... ry Pan, 
c:.1u.>. • .. ner-c:.i.aa ea ..... i•ury 1:i..c: ••• 
nc.a1:l7 .... ,,.. ~ Deaiel 1 ..... ui.ee. w-1: ~rU, 
1:• • ....., nwpc .. , ha Gel• lerie• •Ufene1:iel 
.., ....... cr....&cten, vi.ell ea _..,•7 al 0.1 per 
••C.,...... C:lle calikac.t ,,.. • .Mii lau laet ,.. ... , 
tllle fhw ......... Pie li.ae wic:ll Elle PlaEW. Serie•, 
wlliall .... • ...... .., al 0.05 ,... ... ,. 
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a.u • • eye;ea c-i.au •f • •i.1ic.al •c....k, 
...._. • ... lett-hcllan lee.'• IPlL -~. t11eC ia 
eepante ~ tM -lee C:~Hi.• lia. lM ltlL 
.._. ... tM C0.1'1 - PlaCS- ~i.n C'l'~cttt• 
•~cl7 te M •electr~ ec~ri"r•, a .._..l• 
c icati_. t•raLMl !:Mc: LR llaaLcally a 
... lett-P--" .,_.l calc•lac:er. 

t1M ltlL l~ caa ..- • c:r-c:car'• •a.s-1 
viU...t ... hhcati.• ""a •-Sn li• fu •au~ 
ef 200 f•E; .__,, lllJ •UI& ra ... cera Er ... l.if!" 
&tie ..cpoK, tllle •ia-1 cae IM _, -ral ail••· 
a-.rc 1eu. CM fin'. pn•~. HY• CUC: CM ltU. 
lia i• e ea..iler ... _.... i ....... i,.. alc:eniati'N c:e 
.... rU...ill& a •iai.tal •LS-l - • -Les -· 

tM llP-4\ Illa• c.. ~ c~i,., - af ,.iu 
c•cai.ae c: ... •ofc-en fer Htci.8& .,. dM c..._a.ccu 
.., cMtll.iq •P • ita operac:i .. ; tlle otller lllae 
eeftvan fu •..,iaa .- recaiYi.a& -•ace• ._.. :M 
ap1L uca LUii.. t1M calnlac:er'• ut.-..cry ~· 
eac:er -ri.cal 4aca er -u.c• ma tlla 
cr~ccar. 'Ille CWllCnl •cc- en .... ta -
... nti.IJs iaf~i- fn. tlla cr~ch'I', •U.lar 
ite ,r-..c C.-i.tiwa, .., ncws!iseft tile 
c..-ittar'• ..-. sen, fil1:er •alee (fer~ 
eleca-1.c •U.>, ecc. 

-~ -..c 11 -a.a .... a.i.197 c..cni.• 
IC S.riee u.-i1:ur1,...,, fer pna-
.,,1i.caci-, vu. -.. tM fine .u.u .... le ef 
.... ill& •iii.cal -• .... te ,..._. -..Llen. A 
- ~ Uacnot.cc:iwa u tlle tn- IQ,. 
ll~rf-~ t...-iCl:e'I' £JleC KC8pCa 
•uislcJ ... 1 ~. ~l.- .... ..-w,.u: tlle 
..C,.t ii • .-io-w. eipal ritla. 1:•uuy er 
o.o! ,... c..c •f UlfC .,.._ 

lailey' • tr.-itc .... caa ...,. -• ... • - ••I•. 
tlleir illaeei'l'J ... -ti.pr&EU., .. -.u. tMy U• 

.,...acUa& ~rl7 - ~ eet ........ ur-cu. ia • 
•i.aiul fen. ........ an 1:r.-i1:t• u •i.ait.al 
,_1_ ..,_~ • EM 6'-1o-.r. -lea .. ,,_ 
Hpl lllC:i.81 tlM ,..._.-•A C:. lM 4aU c.a "9 
_, te t11e fin'• S,•tea 90 ,.._... aacnller er iu 
...... 1. teniMl, tlla Srt'Ol, .... te. ,...._i 
~ (ial .. ias a.~). 

S....r.. c r icetia U...- -.:nller te 
t...-icter) i• ._ "J lli.a11Cl7 clluai. .. die liae 
-leap. .....nias te lail.,. tlle ._., ... .., 
..,.i, ... •f tlM - ... - (ta ... f'l'IP9) £eU ....... 
-11 ,.rcwacaae ef Elle 1:r.-itcer'• ceul •t,.t 
CME Eai• .... •£ Pipificmc.17 effe&E EM .-iE'• 
...... cu.. 

Acc•dias ta,,.... 11 ..... -. -.ier , ...... , 
..n.ti.81 -aer, a - all~iai.cal •J•tea li11ilar te 
....,..11'• rill M W&.........a ~ U.7ur. Vi.Ell cau 
ia .a.&, CM fin lllae ......CLJ epsr.-. tlla 
eletEre.ic• af Pie IC Er~CUl'I , .... le £._ £0 
.... lletla proceH a.af-c:i• .......... •a.aa.tellJ • 
IQ -i.u aLH viU u.. USLC-1 ca,.•LlLEJ. 

t1M ~ .,500, • u.peracua 1:r~cter 
fr.. ...., i...c..._, (-ti.a, ta.), "91fU • • 
pri.ec~l• nm.Lu te , .. , •f aai.l.,'• • ..., ....... I.Ill 
-i.Ee. la C:lli.• c ... , e ...,letc-Pac.,.r• .....,.. 
calc•l•ter ia ...... • ...,...1• c:airwi.aal. nie .,_,. 
pl111• l!i.secc:l7 i.at• .., c:a.ia.aEi• pei.ac ill EM 
2-ire LU. c-Eias CM Er~c:td te Ella -ia 
, ........... , ..... 1 .... . 

'rlle calc•lltel' ..... -•ap• •• • i-..11:ap 
•i.-1 • c., •f EM n-itter' • -191 npal. 
hl'UJt ....... C'l'~Ha-, Ella •al• al CM -le& 
.. ,,., i• •i.aun.., "1 -..c • P¥T ceac:. ...,.... ... , 
•97• Elle fi.n, -• •i.1tel'ti.- laec ler •lJ .-..1: 
fiwe ........ 11.ase , .. .,_,. u-1•• ••ca H • 
fai.rl7 1••£ r8CP ef 2,.00 ..._. (.er .. /a~.). 
(Qieai.Q, l!!i.-dn, 16 ,...._.., 1911, "• U•24) 



.1 51 ...- c.- nmctu. u. ri--c.-n_. -1•u. 
ta-. ~ "- eclla...t "7 '-9 .._.. S,,r~ C:.. of 
S..iacn. ...,_in. fell...U. die iestaUaciea of • 
ESU rcMc -••ills eyet• -Cills ,.._ tl00.000. 

'Die UO-~. witll a te1www:er of ~ 
t7 uai.lli-........... icl• ... , h'- tla~I: •f 
• ~ u.0001-t11t .... np. tri• 1:• 1t11te 
i .. tallaiti- of tllte ~ cell. all ...... ,, ..a 
.. l•ills - ,.rt_. -111 • u. ml• etnl 
c ........ . 

"--r, imcnaaillc ..n -1-~- ec1:wa 
ta _, -~ ......... ia 11ef 1"4. a ~!ti-
.. ,..., ._._,, i ... 1:ifi .. - .... ft .. ._.. 

tec .... 1.., aipc offer -..fiu. 

lit - r-1: tlltalt - fr- -1•i.llc ~1• ... 
'9ri"9M " per - feater witllt • nlltel: cell, ... 
ai ... •~,.,._IL. 

'Die U&I eyet- ........ c. • fiwiraia AS&.& 
nMc _. •-i.ac• lllC wWills ... ifmmc, UAI enit 
l .. arireuciea-.. _. tailaua -ifalaur, r
nnecti• ,1.ac ,1. Nfety Ucerl_.. -i--. 
fiac.ri8s - ..-..Cnctell, am. die ayace.,.. ta 
" tml .. fw • - ;... 'Die fia~. - f« _.. 
of Cille tw ........ tailatedl ,_itW., .-Ill llteU tw 
.. u of Cl .. HHU. AM mile - ,.ir ia _l ... 
-.dler eat ia •leaMit/i....&. 

A tetal ef 21 .. , .. an ...... fer eMll r-. 
wllticllt u.ipri .. a ai.atat Cl QllHtl, tri.ltllt fa.r at C.. ia. 
l ...... ltllte -u.Mr 1/2 is .... 1-• ia 1 ... tllt. 'Die 
fl..-c.-fleer .. l•ills time fer die nMI: ayac• ia 
l.S ._If_ c_,..... ritll 3.5 .U.C• -Uy. 

'Die eyec. ia .,...ac.1 .. il7 n • •illsl• lD-lltesr 
a11tift, _. .-uey i ... i. an _.. t11at ~ ia 
-Hl'f • -11 tw per aec ef ..cpac. (llaclai.•erx 
... rn.-tiaa !siegis, 2l ~ ltl7) 

Sefc-n I!!! ta tlle w ac ... 

lefc-n ia "9l•iea lricaia'• -9cparN to 
~ f•ter, llKO •ff•ti,.. -l'Cllea fer ,_,le 
•iaaills at -· ,,.... uua,, -1s officer at .... 
.. j-cz'• C:..tperi <ma:>, claime eut lritaia -
leelia die _.U Ua die - af Cl .. CW C•lllli••••· 

tr .. it'-111, • officer - ...cclt lllu to 
calc•lata -111 -.re Dlll'ri-• mpc Ille ..... die 
laat ~ ,..itiee of a _._. allti• Or' Cl' ...... 

aircraft -· un.p. ca- .Uaf-tiee - ri8ll 
•incti• ..,. •tre111t111, c.n.u ... tW.., ..,. i.c&l 
c_.it&-, lie er .... -a ..c a -• ana. 'Die 
ar .. 1:.-a tw to dine .._n to •fba _. ia -111 
.... i ... 

le va• laaical ca .... fr. ..... 1 ta c..,.car 
c.c ... i...... ?Ille lricisll efferc •iffara rr• ... , 
01:11er• ia t.,., 1:11e •nsr• lie• Mm ... i•• t .... • 
.... 1 al Clla tr .. ici-1 tadlll~. A&;:t.r, wrace a 
........... Iii• llC 8icntellf9hl'. wlllicllt - tit-·· 
u. •- calc•lati• ,..-•-· ftia r-1• ltllte 
-lia1 ... el'l'KI of ..... ti.ea fr. wlllicll CM 
tr .. ici-1 .. ~ ••ff era. 

rr. clltil, .&acllloar, ... u. • 01•um ta 11te1, 
afficn1 .. •cc• .. teN• • -rca oru wh•a.• 
•i•cn. le i.Kl .... a .. UMH al iaf..-ti.aa -
... c11er .... ,,,_ ... nH• ra-M•· 1c •11-• 
cllte officer ta NM tlle -re• arM • ..... c-U" 
..-aci••· _. ca.-. tllla lileac - el ..,.l'JClliea 
naila~i. fr. ua •ia.. Mrl,-w ... r 01•c. eo 
i....._a lUtlMata _. llteli.aptero. 
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.&ao.ry' • iaicial _. - t11e "-ia f- a fieal 
-rt .. .-. ~ .... 1 .... i- ..:x: .,. "°Sica u • c
•f US,000. n. •i& 11Driti8e ._ C.-...ieacU. 
C:..Cn........,. kiuia'• _, - - i1: .. u, . 

1'llie US Ceen ... r• lltee ..,,.i..-t iu -
teclltei.-e. lt ai .. ...,ia .. a •rear- tlltat 
-1:-ci1:allr aelec1:a a ... rcllt area. '"" it is-Dr .. 
tllte al• -l -pit. AaltlNty lllebeYea l:llaC lite 
_._..a! tllti• a"~ ia tllac afficen..., -1: 
..,..n, ... Uc U.lica1:i- of •-Ill at., c;..., uu . 

la tlll& lritin Yeraiea, 1:11ta - i.1 etill - cite 
operner c11 _... Meiai- ...._. - t11te iaferwww':i• 
,r_i. ... _. viu t11te Itel• of tllt9 __,.., ... 11nsna. 
Ike- it i.a ..... - Ule -1 -~. tllte officer 
i.1 l•aa li.llaly 1:0 .-. •U.l• •l .... r• n ca 8CC.,, 
VL~t ..-•1:i.- - ta. c..,..cu telll Ila.a or Iller 1:0 
M. u1: .. ry lite he,... Cllat Ula ... raure' feailiaruy 
"1.tll tbe calc•l•tiea •l:llMa u tllte ... 1 ca ._ ... a.q 
•U.l• m•Ulle• Cllalt c-1• ....... r life. (llltu firat 
.,........ ie ..., Scieetiat, ......... u J-cr ltl1, 
p. 32, die -.klJ ..__ ef ac'-9 ... tac11111ei..,> 

A lriciola a...10 ..aeriey u eeakiea _, ca .... ... • c...-- ayace. ta a..i, -1 ADS Yicti.M. 

TM U..UU.. of ... ltll 9iaicen lllu 
r11 'td tlltac will lllealtlll •iacricc ~ •AIDS 
-uer, aqe Dr. a.pr lrictaia, •ucrict _.ical 
officer, of ta.. lle..n Vawickalain ._ltll MCMricy, •t tee f- ,..,1. trielll .. u.,. ... , ta.. ·~ 
an ... u.aile. kituia • .. ..-1 .. a tem =! taea 
c..,.cer 11einciaca te .._lep .... n ayatem, 
Mftwn tlltat 8iaiCD die.._....,. ... 6Kuiea ti .. 
•kille •f ...... ..,..re ,_ - ia ~ ~ •f 
c-i.1:9la •~•· 

TM = 1 car ..,.no. ~ at ltawick 
hi,,....iey ... die Geers• lliot 111ea,1u1, .... at 
l .. at U0,000 ta cany • triellt &:Mir •n. lite ue. 
lltM ai...-1-il• a~ •1•ua far r•a.eo, •t u - -...cracua iu eftena - 4lUS 
-11&91. 'Die.._ of llfl~ a..: Tnpi.c&l 
DiaeaND ia ~ ia ..,.lJiea arictaia vi.tit l:M r
..cerial fer Ilia ,n;.u aniclea ia 
~le f•• •AUS· wrr .. ci1, a.a Iller
- - 170 oniclea • ..o • AIDI. 

'Illa -lli•a •1•ua ia ~. NJ• 
lrittaia, ~ lictla i• -- -..c tllte •1-9, 
... i.tl U.,.Ct .. tlla ... lit1 ... -~ility •f • 
•ictw' • life. '• -..1a, ,_.le ... cacclll A1DI Mf n .. t11eir life ..__ ~n•. 

lricuia acne- tlllat tlla cut of ..,,.1.,u.a • 
01•c. cue c--14 ..,,iaa ._cer• ... •tllel'• • 1:11e 
implicati ... of Cllta 4i..... far i .. i•i ... l ,.,i. .. t• i1 
11:ill ia iu •arly etas••· .. , Illa i• c•fu..t tllet 
auca • IJIC• c .. i. llel• .... better - of acarce 
n~niH .. .LlDS allll atlllar ill••H•· 

'Illa ..,.n •r•t• lri&~aia .,..,. ca ..... 1., t11DU14 
lllaN f .... al-• c-rial chaical ,racM11re1 
( iecl .. ia1 4lDS ,_llial). 4U,...i•, llaaltlt 
aenice -•-', ... raa .. n11. Tiie Hfcwrc cau1• 
k aal4 ca11crallr .. a .. &.tr-. er .. • ,.r_l 
c...-ter. (Tlli.1 ti.CIC .,,.ar .. u ...., Sca.aauac, 
LoaMee, l J .... ry 1'!117, CINI _kl, ""'°" of aciaace 
.- UC11Mlaa1> 

• ea ... iu ui.ry fanar ......... 1 .... . 
c..,.,.d ... •i.lk-ial ..,," ......... ai"• • ., .. 
...... of i.llf-i.09 fn ._, ...-t-1.eCll af Cite 
,..iu af cvn•c 01ac-. 



it _.. ulk n .. fro. W.i•i .. 1 - i• 
eitMr ...... K Ul~-· l•ll- ?r -··· IJ 
... it•ri.a& fi.. t...,.rAt~. ic al .. U.ic:te~ llloW 

r.-, tM - ie f.r tr-'i.a&. 

n. c...,.tar. -"i.cl\ i• CM •iae of a pocket Molt, 
hook• to tllila milki.llc ..cliliM, c1- to c:llila ..._r. It 
hll• ...,..111 -rr to eton i•f-ti• oe a llilari of 
60 c-. fer a -i. at a tima. St•,,.....__, ... 
spe11t tlllne ,.an •-lCllli.llc tJle ....,ice, •a:r• tlaat it 
c-1• al .. M: prosr-4 to take ...,1 .. ef tllila •ilk 
tlaat i .. icato tbo 1 ..... 1. of calci... protei• ... 
.... tterfat. Ia O.tari• ~ prica of ulk i• aaw .,.... 
oa tllo cemt•t of tM .. ••li••· 

UM laatta~rato4 c....,.ter coeu CS500. 
C..rro.t •Y•t- are price4 at aroolllli Sl0,000. ltatl&aG 
is loolti .. for ........ to ........ eell hie iaveetioe 
-rlohri... ('Dlie fint ~ar .. ie ..., Scieetiet, 
i.o.laa. 22 J-ry 1'17, tllila -'-17 nYL.., of ecieece 
... t--.l.OIJ) 

C..., Sci .. tiat. 22 J .... ry ll17l 

Too·wla !tz!e: 

o..T tllila ,..t f• yaan, eipific-t apoctati
hno Metl rai ... .._, tllila impact _,.re •yet- -1• 
h.,,. oe the "'8f w do 09r jolte. A--c aie clai.88 wre 
HMrt'- tut MClll ,roar- -1• par.c .. iaacaac 
accHa ta taclmical n,.rtiH, n1anlaH of CH 
PailalJilicy af a .._.. .,..ere. hell •roar- wra 
aho expect .. ta c_..i.M tllila "-l .. p of H•ora l 
.. ,.re. ieto - ro .. ily accoHule -rca. AM lleet 
of all. clley w-il• ,r..,W. • -- af "l•ial t ... 111 

nai-riaa pni.1- vitllo9t tM ..,.... of a .._ 
••,.rt. 

la raallcy, faw ... i...r• .... .,.re •1•c ... 
Coday, .... it - •likely dlat MllJ will be uliaa 
1uch 1oftwer• ia tile ... r futlll'•· ta , ... ral. cho 
initial claima fr .. 1oftwara .,....r• appoat co ha•• 
be .. oYorly C111timinic. 

A --.r of r•H- are cic" fH the dov 1r..,t1• 
of a•,.rt eyet-. 0.0 i.a that like uy MV a .. 
differ .. c techaol..,, ~be prillci•l•• of .. ,.re •y•t ... 
are diffical: to 1r•••· Aleo, •roar ..... r1 lack 
••poriOt1Ce with the techaiqua, ... bettor Al 
d•••l.,...t tool• •r• ....... 

OCllon, how•er, fnl 1uch .. ,1aucioa1 1kirc Cho 
real iHue. Meay f .. l tlllot lloth tllo ..-.. tochaoloay 
atMI Ciiio k_l .. p Co •"ly it are ia place today. Tho 
pro91 .. i1 ac .... ic1lly puccia1 tho two to1ocllor. 0.. 
oltetacle i• tlYt .. ,.re 1y1c ... thee .. truly ueeful 
vof'll are compliceca• ... require • coa•i .. r.-10 -..ac 
of .... 1.,..ac ca.. ... effort. S...ral c..,••i•• 
h•,,. l~ at ••,.rt 1y1c ... for •arioua applicaci .. 1 •*' c_l_... tH proar- •• --'cal ce4ay. 

... Cher prelll• COMHU l!Cquiri .. , ... a-1 .... 

""... co •u the .. ,.re proar .. wn. "-'"•• 
ltui.1& iat• tM proar• •It -: .. fr .. a i.- .. ,.n. 

- ll -

ht ~ u,.re• ~•llJ ,.rf•ra w,o~ tuu 
for t ... ir 911flo:-ere. -i..e ~· i_.i•i ..... l• e.r•• 
c- IM .,..._. t• wrtr. .- a c::..,..11:er PIOS~- fer • 
1.ttet•1tial .. tiM of r .-• t..A alltfti .... l':IM .... U 
to •ly won ,.re tiM • e.e:k • proJect .akee itl 
IOCCtH •ll tlle -re U.,roltdle. OCIMr oiay-t.-U, 
11• .. li•• tetllt to laeYo ,rioricy. 

Perlaapa t• 1ti&P1t llunle i• .. -il~i..-•• oe 
r~ .• ,.re of "C~" to lli-lp lle•ia• ti,.. Mooe 
peopl~, ~anloH of ,rofeHi-, are -ry of tlle 
effect "t-ci .. ai&lllt ha,,. • ca..ir jell. Eqi-re 
a1e 90 •iffer.st. 

To allay t: ..... feere, tbe roalitiee of ..,..re 
•J•t- -•t be scree.... Wllile t:H iatnt of ~· 
prwsr- i• t:o ,., • .,.re ~1 .. p i•t• t:lle ...... of 
... icee, t:lle c..,l••it:y of .... re •Y•t ... for 
•aciaee:ia& ... i .. •ict•t•• tlley lie .. rr.., ie •cope. 
Aa ewch, Dley will likely be .. eful oaly H uai .. 
r:. .. i., -l .-atit•t•• for ... i. ... ra, ia tM 
foro ... alllo fa1t.r.. 

C:.aeli.aea 

...._re •ylt- are of too ..c U. lleat .,,nod 
for ... , ..,1icaci.... 11 .. i• l'ror• of aie c:.a,.tor 
Sc~o Leltoratery, 1oU &.attoratorieo i.e., U. 
deftl .... ·- ••hl pi. .. limoe dlat ... 1, .. umiaa 
..... t--'Mlau onlicaci.oma for • --f•l _,.re 
ayoc-. 

5- of tH l»aaic roqai~• en dlac me tak 

i-1 ... ..,ert ii-1 ..... j••-'· ... ..,.,i,aKe. 
,._. .~.. U.,Oruac ie cue c..-ci-l •'oar-iaa 
a••noclla aro aot Htiafectery. lf ordiauy •UDU 
work, tbere ia ._11, l•H tecbaical riek. lo 
M4iti• recopi."4 "- apere1 no.1• Ille allle to 
10be tlle probl .. t ... y. If - area ia c .. - or 
c"*'liaa too quickly, tJlero .., be • real ..,.ru. 
TH c-.lec .. ,roar .. O..H abo "- • eipi.fic-t 
payoff tlaat c- M -ured. 

'taaka co be carrid "' tty upere 17at- 1-.1• 
iDYol .. 1ymbolic ra•11011i.llc, ... reqairo heariatica: 
rulH of , .... , 1trate1iH, ... ao foreh. OCHr 
pnar-U, •ti.ooa lhould M coui. .. , .. for ,rW.rll:r 
-ricel tuu. tbe ,robl• elllo.1' •t ra .. iro 
"-l-'1• of • lara• .-.r of ar•••· Ocllervi.M, cbe 
a-led&• requir" i.1 'roballly bey ... accaptallle 
liaiu. fiaall7, tho ,robl• aM .. air• aolutieo 
111otal• Ito ••l'J urr..,ly .. fillo4. 

Ptor• qrna dlat fi•i. .. • -rce of ..,.ru .. 
cA bo • eiaoihcaac •robl•. n.ra _., M • oaperc 
P•ilallla villias ... ~l• to c~icato iltlovl .. 1•· 
scroaa -••rial • ..,,.re i• ....... to ..-10 ctaoa• 
ia•ol•ell co c ... i.c •uttici.oac ti.mo co tlle project. 
n.. •• ,.re'• reputaci.oe •lllOul• It• 1uc1a ctaat ,... 111t
wi ll h••• credibility. 41111 if .. Lei.pl• ••l'Ort• 
contribute co the kaovled1• lt•••r ... 1i.o.l• be , ... 
pri.Mry eaperc witl• fi.ul authority. 

Prarau •l•o cauti.,.. that u1er1 1i.ou111 have 
re11oaa91• .. peccacioea. nt.y •lloul• uador1ca~• tbac 
•••• • 1uccee1ful eapert 1y1c .. will liks!y M liai.tell 
ia •co,.. AINI li.u • "-· i.t •J aot pro4uce 
correct re1ult1 •••rr ti.mo. Tile 1y1tn 1nould be 
iatr .. uco4 vitb • •iai,... of di1turbaoce ... eoc 
threacaa curr .. c praccica. Thi.1 •Ila• acce,caoce .. re 
likely. (ltachi.no Duip, 11 0ec.-.r 1916) 

&a,.rc 1yet ... ere, ia a•aoral to.,.., COllpllt•r 
proar ... chat 4pply ltu99a lulovled1• ... 
llociaioe-kial oa,.rti.H CO e Si.Yea prffl• • 
.. ceatly, ••perc 1y1c ... •••• lteea 1ai1al7 tout .. CH • 
....._r of ••Pli.caci.... Cla& .. ~r• thee '"'' ai• of 
eohvare ,.. •i• or ra,1.co "-' i.a ta•u •11Cll •• 
proco•• c .. crol, tr~leeaooc1a1, •• ••ll.80•ri•1 
•••ii•· lut to date, ea,.rt •J•t ... 11o .. fail9' to 
li.¥8 up co tlloir •illiaa. 



i-- .... rt .yec- an .... c•ey fw ..... 

--- ... ~Uc ... ip i• a Ullll'l• JC"K•••· 
•-.. *wDr u tiw 1111 i•,..,. ltlle .... tt 
'-l•r -~ f• di& j• u .ec .1..,. r.Mil'." 
naLla.,la. ....,-=-• i• Ila~ aM .. fcwn uw 
.im.ac.a4 _, •' ~ nrly U.-~• bw .. 1111 
~ .yn- • •.rip ~·..-1-. 1.c t .. 
..... 1.,...t iwoce•• pn.i- It• ~u. •1-. 

A 1...,. at tv0 expert •1n- .._1.,,H for 
-.ci.aaical ... istt ill•etr•t•• ti.. •iffic•lti•• 
1-l_. i• cnat.iq •-=" pnsr-. 11M di•idelllla 
11.taat c• M ...-ct .. ..,.r tlM 1-. ca- -11. lie 
•ialia4 aaaimot i:• r ... ird affan. 

bpert •yet- an -ti-• .,.,..nin4 H M•ip 
t-le of tlM fatun. Surpri•iqly, ti..ra are 
i•at-• when tbeaa _,....,.. bllw .,._ ued for yaan 
ia prM!lct ... ip. A MCPl• ....,1.. .cconiaa u 
Dr. i..n.ca J. Wolf, Dua of ti.. eau.,. of 
tac.._Lou at ti.. Dai99raity of .... ua. ill a Mlted 
jaiat ... ip pnanm .... 1.,.. at llaatar Carp. of 
St. Laeia. 

Si.ace 1tM All& PnaMn --.1 C:.- ·- Naic 
... ip. - -111 ..,., a flallp ta ..... a ·~" 
coafipraci• - or ac laaat Hfficiaac ... ip 
coaacraiaa N tllat _,erie9call -aimen -14 
coafipn diam 1i.lli1ar1y ........ r. n...- joiatl 
..._ •isltt s-cric •ari.Pl .. , a .rariaty of atyl .. , 
...,. .. carial poaai.,ilitia1, ... an ta a c.-itla~l• 
... na aucically i.Metaraiuta. I•• .._ uiq tlM 
- nr .. 1 f-la•, i.Mi•U.-1 ... icMn .... 11,. 
arri .. at •n.41:r 4iff-c coafiprac1-a. 

'rlla" .. 1ip •ariat.i.-~ • .,,.ral ... 1-ri.q 
Pl' ... 1-. l'l'MllCCiaa CHU •al'J vial)' from -
... ip co -u.r. n. coet of laqe MdJ n ..... u 
• •jar pen of 11uc acllatlpr ... - pnann 
,,. ... 1 .. ,...., -cillu ~ iaca tlle c ... of 
t......_.a of 4ollare. ?It .. •- jM• ~lJ an 
...ni4 .- loac ..__ of tben •iffarncee. M4 
CINI'• i1 • Meter ~ for laaup ia laS'pr •HHh 
.,.araci,. at 1ti11tar praa..na, - ,..._... tlM fl.alls• 
-•ip• _, AK c ... a. ?ltia nnlce ia •li'ffry .. 1.,. .... C1Ntl1 ~ 

Al • poali.,la .. iaciaa, ._car iaft•ti.aata4 
•ca..ci.. ci.. .. aip prac•H· n. ~ f irac 
i-•ti1acat1 u .. ar Phlt-' .. taclla~•· lat. like 
-t. nal ... iaa•ri.111 -n, flap ... i.p ia .. c aa 
optimaati• prac•••· laU.r, it i_l,,.. .,,lJi.a& a 
--.r of nala1 ....... - .... ..U.. ... a-ri.q 
j .. a-t. ..... - ..,.1''-•· 

c:.- M&ip ,_, ..... 71 iaca .... Ut. 
•aria.,la• ca .. Carmi.. fi..,a atrae.... a. ... 1t1 fr• 
cltaaa calculat.'- an c..,.rM ca all-"l• 
acraana. If calculac.. acr .. H1 are coo anac or 
... ii, one or aora , .... cric ••ri.Pl•• ... , c1aa1t1•· 
lacauaa of cba ...,. acap1 iaYol.,.., it. i• aoc raa4il1 
a,,.r .. t. boor • c...... ia ,.nicular •aria.,l•• affect• 
CIM fimol 1traa1 l.,,ala. 

&.,.ri ... • .. t.aw.i .. 1 wllicll •ari.a.,la• to 11114ify 
a.i EH ••1ra1 of c ..... • .. .-.. Skilled Mai.pan 
1 ... rall1 MC•i• accapt.•.,1• 4aai,.. ia c- ar cllrac 
icaradoat, ""' • •jot "4)' n ....... i:a coul4 
aaai.ly ... I 4•:r'. -"· 

1ec ..... af clth c..,lodty, pnar• Nnl.,...c 
,r..,.. u IN ._...i... Arraal t.H pr•l
••-cora• ...... 4iaasr-n-.. tlni. ... n .._, 
pr~r praa .. ura, a lack of ..... rat ... i•s o.._.,c 
f..._.tah, ... 1- "araJ" arM& -. ...... i.-ri•1 
t1aca 1m,1, - ....... u ... 1 •• 

1M • ..,..,. faca4 Clla pl'Ml• CllaC •C 811 
4oai ... t'I ·uao4 t.IM - Maip caclloi.-a, ... -
... , ... l'I .,,_ 4iMll'aa4 witll CM .. cllotla .... "1 
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Clleir ,..re. lfllila a feet1•aal ,.n et pnsrm 
.... 1 ..... -Uc.I af i.aul'riawiq ........ ta ta 
.. t.U9Pa ..., ca.,. -11..-111 ... ..._. ri..-. u u. 
... clM u,.n llftlr- nflactad cacllai,._ __. .,,. 
- ••i&Mr•, lluc -t ..,. oci..n. Gocci.q lte9P 
appr9Yal - Ulpnct.ical, _. ti..nfora •liMl'ataly 
POiU4 • 

Aa -i•t_... Mt ..._. ..._fit. of t. ... upert 
•Y•lt- •-1..-at l'l'K••• ... a .,.titer .-..racaeili• 
of , ... act-1 pnlll-. 11M procaae of lluildias 1t1M 
..,.rt •Yet- i..lped a,.t.lisltt i .. c-aa of 
a .. r-M1ip a .. ••iaaa ctiac -n --"81. 

A -i• ra- for .... lapiq ti.. pnsr• ... co 
diaiaaca leakap, '*idl...,. Mt-•~ pnlll• 
i• laqe n ..... oparat.irl& at. !tip pnaeeraa. titan 
an tlaree way• ia vbi.cll a Mlltatl joiat en fail. 
Fi.rat, Mllta caa rial• ... permaaeat.ly 11tra1tcla "-t ... a 
of ... rioa•iaa. Tl&i• 1-r• c-.nHi.clll - c:ae 
1uut. Secoa4, fl .... •t•rial c .. M ... ntl'HMtl 
a• yiald, aa•ia rHuciaa aaaut. c..,na.i•· 
Fiully, t.M pHat. it.MU caa fl- !llaat.ically f
OYant.naa. ?M -le ia ..- - ia a ~ 
joiae. 

Daa;.p.n ..,..,.,.. i.aeer•tiaa c.._i,w ca 
·~ lukqa CUC accwra -.ri.q ll)'*Kaat.. 1M fine 
iuciact. i1 co hntlllr tislltaa ~ Mlt.a. S-t.imoa 
lacup aiopa, ofcaa LC -.. •t. s- ... i.a8an 
nstiaaly .... ia 10 ce 20 per cmt - .. le -
tllaa l'all'tinll u lll.alltlla _. •-na1cills" • 

...._..r, Cilia praccica laatla ca ot.llel' p~larra. 
oa - laqa •1-car, 1-rTiaa flaapa, cM laq• 
bolt lHll ....._ MCi.q flalpa, r-lti.oa ia c..ucc 
ac cltair .. car tlimmt.en. lbi1 pa•• ace fanllar 
l...ai .. of tlM 1uut.. -- ... i.pft• -ciael:r cat 
llack flalla• face• ao cUt. aucll iaul'f- ia 
•likely. l11c tlli• pnccica n••ltl ia Cllickft lllaakl 
... llisbar coaca. Aa .... l'C ayau. c• aU11i.Mta aucll 
i .. c-•• of -n.ai.p, 1irrply "1 atlbari.111 co Colla 
practice•. 

la •- u ... aai.p pi.Mliaaa aillply an •t 
awai.1 ... la. for ....,i., tlla C:.. ,._. •t c-i.4ar 
c• ct.ir• ,...i~la c.... ef laaup, 1..-ac fl ... 
11Mn ia .. acaman .. Cll9" of ~Ula II'"• 
.,,.r-1cnaai111 of pauc MUl'ial. 

&aai-n s-r•LlJ .. natl Cbat cllal'a -t. M a 
u,,.r ..._. ea , .. uc acraaa co pnYeat. n- ...._ 
Mltt an tisltr.aaM. lut. • s-ral ... q. nlaa 
cnar Ula aicuhoa. lat.Mr U.. .. la)' proP'• 
..,,....,._,, it we ~icrarily Mcioled co uap ... llat. 
1...ai ....... r Cvice It.be u.aa- ..-Ci.Ill aCHH far ..,. 
.. •ii• coa4itiaa. tbia practice offara4 little riak 
._ clla par-can ... 14 M •jaacad .... ti.. 
proar• •aa taac8'. 

Oaca the ieit.ial nc of tlaai.p caclMli.4 ... a llM 
lleaa built ieco cba ••pert •1•c• • t.a1ci .. ,...., 
1ta1aa. teau of t.lta aaparc pro1r• c..,ar .. flallsH 
ciaac cite 1ofcvara , .. iaaa4 co all•i•aleac pare• 
c-ai.•n "1 ..,ariuca4 i.-.a. 'nla t.aaci.111 pracaH 
i.-r .. we .._, • .- illpr..,.. CIM narall •Y•t.•. le 
aleo 1.-ratatl iacaraat i.a Clla JtOlr• •• lluilc ., 
c•fitlaoca ia tlla rHuLu. S- M•i ... ra ... re 
iai.ciall1 akaptical 1f a1ia1 a c..,.car iwoSr- for 
4eaip. Otltare falc t.llraac-• .,, c....... Oac1 
nsi-n aav cltac CH prop• iM•tl prMuao4 1oot1 
Hai.pa, loan wra lllay.,...,. CIMJ •- fOf'l•C .._, 
4i.ffara•H ia cacllai.411 ... 

'Ille proSr• CllaC -l•atl .. aipa I ltoll: .. jaiac: 
&Hor•i.•1 to c:.... l<iw• •- Maic ia,ut• aucll .. 
ll)'at• pnHtda ... I Nlic .... 11 ID, , .. pr .... . 
••locc1 acttor "•1ic par-tare. 'ftlaaa par ... car1 
iaclllM fl•p ciauu. .. .- 00, ... !lac va.tlell, 
cllicl&Maa, ntl •'-c•r, Clla -.r.., aiaa ef Mlu, 
aatl llole drclo 41.-tor. 'Illa P"Oll'• , .... calauJ.au1 
1tt'o1H1 '° clla Mlte, fl.aaaa, ......... t, .., ..... u 



fer al\~le --.... 0.. Ol' ..... qrialll• an t .... 
•;-1: .. .., tM au ...... an ncale.lata. •til 
~lu an ecce,t0la. 

tlM -.-n eyat• ~i ... "9efite ':Nt iKl-6a 
better -•ll ••iau ti.at aliaiuta laa&ap. • 
~ti• i• tM tiM --'-' t• c.tipn • n ..... 
... a ~ti .. ia ••iss ... p~wctioa coata. 
Mlliti-l Mllefita c- to ltpt aaly ae tllie eyecea 
4"el.,.... TlileR M9afite -ualy •~ fraa a Mttar 
.... t'•u.li .. of f---t•l •l-u ill fla .. e 
Haip, alilli-tioa of hi.""9• ..,_rMaia-, ..C a 
st .... rtl -fia-ati.oa for cllie ... pr.iodllet. 

O=ri!g. Ila .. llaaip 

llL 1a11 .. triae .... o-r1., eaal• co protect 
alecci110ic .... 1111 .,.ui ..... t i• ao..-taole llrillia&· 
n.. ..,,iraammac i• 1 .. ere, vitb praeeun• co 
20,000 pai. Throu1b ilt'"b-· •'·•tiq ..i tle•el•.-•t. 
ti. c_,..,. ue cnated ••~i.p~ aaitallle for tbeae 
C.-ita.-. 

...... r. -It of tllie iaf-ti• ruiHI vitll 
i.Mi•W..l ... ip _,t..ra. n...a iDlli•i.._11 
,_rally - t.._ir - pi .. 11- for aelectiaa 
t-riep _. ... ipiaa al ... a. Md may Heiss 
tec•i.-. an ..c wrin• ._. 0.. ,...ipft aipt 
Ila ..... n of a -terial or tecllai~ •- alH ia 
tit& ·- c..,.., ...,. _.. -• .. f•lly. 

Uao. _,. ... iper ie ra,...illle for • ntira 
_ .... ical ... iss pnject, oaly a ,.rcioa of 1*icll .my 
U-he hims ... alalld ... i... than ia .. -
apecialiabs ia tllia area, Mc- tile uek ia •t 
prdft'mM .,,.rY llay. 'naoqb _, ... Pnt'• an 
f•ilw trio tile proceea, a., _, oft• nfar ca • lllaM.._. or •i:aa. 

Eapen ayec- 11nYi ... a pnmi•i.aa vay to 
c-olW.ta tllia iaf-tiaia _. at~iM CM .. •ia• 
pnceH. !Ila lllopa va• tllat aucb a prosr- c .. lcl 
n4•• tit& tm ...... to Hlecc t-riac• _. tleaip 
11.-1, ad llelp proileca tJN lle•t ,..•Pl• ... iss for 
.,,.ry anlicacioa. letll "-fita c-w ndllce c .. u 
•••caacially. 

._..r, , ....... ICM tuk - •11 •fi.n, 
Jnel.,...c pnft4 to lie uqll. Accortliq ta -ior 
ra• .. rch tadlllicU. trey Levi•, .. _, cw lligeat 
llN4lac•• .. n cue a uwww .... • _,of ..,,.1.,...c 
Cm ... i!W91.- ... CNC K11t1irias Clla ...... .,, 
1mew1ot11• ...._ viaa 'iffic•lc. 

s- of tlM iafotmcU. ...,.. for ,.,. Pftlft'• 
waa awailallla f1'ala ... i .... taccllt'ar1' lla .. tl1ok1. 
.._,,.r, a anac ... 1 - Uiil CO lie 11.....a !roa Cite 
aped-• af .. aipna. lt - lliffic.lc to oltcaia 
cllb --lallao. r .. lleeipora •r• williq co pan 
vith •Nful iaf_ci... Motlllar ...-1- ... 
accapcaaca. laitially, ...,. H1i.pora •ra aaepcical 
tlloc 1 c_,.car pnsr• c011l' llo .. ai.p -r11. 

It cur.ell oat ctaac • llaai.c '8ilollacraci .. 1yac .. 
••• • key faccor i.a 1•i•ia& accaptaaca for clM 
approacll. O.Ca easi-• •• we Cha prop'• could 
Ila • cool a&ll •C • ca.rut, CM c-apc of aa O-ria1 
.... re 1Yat• wa• r ... u, .... ,c .. 0811 ... ,. iMrM• .. 
••te•ciall7. De1ip.r1 .-i.cllly •Call Chat CM 
.,.n .. ••"' cW. cue -" oCMrvia• lie '°"'°' to 
loolli .. cllr09Sll cacaloa• Miii ooca•, 8od to ea1&ia1 
calculaci.... TIN tofcvan al .. llel,.. aliai. .. ca 
arror• d• ce .U.acalculociaa, lacll af a,.r"-•, or 
j11or plaia -d11tc. 

Aa • raaulc, ...... ,. aad ...... ,, ... 1cart811 
flowia1 ia. Paepl• offor..i lloccar ar alcaraaciwa 
ootll .. a tor aal•i•I parcicular a"licaci .. pr.-1 .... 
'nt• 1yec .. alaa ,...ra~ ...,, r....-•c• for furcller 
...... 1 .. of .. ,, .. ,. eapatlilic&aa. 'ntua, 1 
uw .. •• -c of llnri1dc --1Hp aurfKH Chae 
.,.. i.aiciall7 .naUolo. !Ila taall!Nlell alaa ,., ... Wall 
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iuisllta U..t tM llirecti• for f8t'tMr prosr• 
11e .. 1.,...c. tile ._.i._, .._,..r .... tut ti.a 
.Wici- iac......,. Pna~r viartl ... •llMtaatiallJ. 

laitial ..,,.l.,._t focuaetl • oaly 1tacic 
applicati-. tlai1 aulr-aot wu preferable to 11uli111 
vitb all poa1ible •••iaa cri.tacia aimlalc ...... ly, 
wllitb -ld llaYe lleetl aa -saatlle ~Ir.. SUICa the 
proar-· • i.ot'l'ollucti•, .aoy ... n .. ,,. •ua••tac that 
it lie ezp_..... co ..., applicati ... o.aca1de t.,. 
orisi-1 9-a • 

De,,.lopan at llL choae ca NM ti. prosr• oa .. 
Al ?rDll'~I cool called OPSS, ... f- uac it 
.. •.erally VOTkell well. Oaa p~l- .,.. tlaa i.aa8LlitJ 
of Al toola to M•ll• ..-.n. Tbousb tMy -rll vell 
"ltll -rll•, c•lcalaltL ... take a l-a t.1.•. !-. 
•r•proacll tbat cu balp alle•1ace eucll •ifficulti•• u 
to .. e eullrooati-• ia Forcraa or •&ailar laoe1M1•• for 
r-rical aecci ... of tM apart •F•t• cotle. 

'Ille proar• it.aelf laall• tile ci••&s-r tllr..,11 a 
aui.u of at .... ri ~teioaa -..t tho ,.rtic•l•r 
applicact... le ,roa,u for iaformti• allCll aa 
pnaMn ... 11:-..racun ......... aM aiao 
liaitai;iON. tlla pftlft'- a-roe .. • liat, ia ot'Mr 
of prefot'nea, of all applicatllo -l• llJ accrilllacaa 
a.ell•• !l~cor, Ct"OU-cioa, ... -tarial, ..a 
1i"• • ..-.r part ..-u. Co•t i.a a •jar faccor ia 
rakia1 tile poaaillla c..tU.c ... ....._r, tile 
••ipor ... •t ttte proar- acCMllJ Hlecca C-. 
C>-ri91. tile prosr- tMa pnceoll• •idl ,1 ...... ip. 

Proar• ffai.pen falc tllat forcia& a aoleccioa 
oo c-. llui.per -ld bu c-torpn.t.cci .... 
h¥elopon alao tere... co eaplaia, ~c cM 
proar•, 1111J ,.nicular dloico• an ..... s.cti 
ap1-t.ioo• an a•pocially i..-ruac co -r• •iell a 
axc-i•• llacq~ ia CM prolll .. ana. ?Ila 
offoriac of tllaH JIN1tificatioaa all- _. na.lca co 
Ilia accapcn ac fee• •al.ae. (JLaclli.Da h•Y!• . 
11 O.C.-.r 1916, pp. 111-12-> 

for •SJ yeara, a.an.are ll&a nol"' ttuicker tllaa 
aofcvara, ~· tlla pcac .. 1 •J lie altooc to lie 
nY&rlM. Siqla prec .. aor ia.n.ara i1 - •C tit& 
piatlacl• of it• capelliliciea. lllai.la Cha oasc 
a ... ratioa of wiatlle .. 1cipnca1aor c..,.car1, 
coecaiai .. ,.n.,. 8i.UU. of i.811i.wit1 .. 1 pncu•or•, 
acill ,._ co Ila - .., froa -rcial 
U.,l-"Cioe, .U ptOSnH i1 Mi.q ..... ia 
Ulpnriq aafcwra capelliliti.aa. 

Al.raatly, PC eofc-n i.1 tlr.-..iaa clla horU
of capallili.ty nil .. oi.11.ty, •!Id CM fi.rac fRita of 
ra ... rcll i.aco arcif ici.al iacalli.aaec• are raacbia1 the 
•rkac ia tH v•y of aperc •1ac-. llllcll acicia& 
-rll it alao llai•1 "- i• pr0¥itlio1 buli.9aa• -a•r• 
vi.ell affocci•e aupport •• tboJ Ulldarcalle 
llociai..-..kia& taakl. bporc •J.C- ... Hci.1ioa 
aupporc •J•C... are .. rsia& to cr••t• tba eofcvare 
eupport .. .._. for a - ,,,. of coaputar •Jn ... 
Accorc&Mla to • racnc anicla, • •• ,.n 1uppon 
eyacam ('15•) ara i• face • llybr'd of tlM CllD. 

4'Yarci1&&1 copy-wricar1 ... , .. , .. , 11ac,1i .. 
auppon 1yu.. cu " aa,.c•U.1 t~• 1 .,r ........ c for 
1 llC "'cro co • 111111 auit• of iacaarattlld .... lliaa 
proar- for lit! •i•tr-1. All I.UC raporc •87• CMJ 
are clN •ni.•1• Mc- c..,..,.n aed _,_., 
ecinca. ?lie•• Hfiaicioe• raflecc clle ... Mtaaa •f 
lloci.•iaa •kia&· le i• aa eaocaric 4i•cipli.aa, wicll 

• "&•,.re lyac-: 'fha ... , Claall .... '"' 
..... aar". Sloaa ..... ,_, lewi• • •-r 1'16 • 
AHUatlla ,_ )() "-9d•1 Dd••· C..rWa• •• 02.U,, 
UM • 



it• ,r.ct~t111m1en -..a te ~l .. r .. t•i .. re vitla 
tt..ir tallr. ef "...,...rial •kill•" ... "iat•iti .. 
PH"C-.Ciea". 0.. tlai11& u fer- • ....,,.r. 'Die -
of tlla VON •..,._.t• U •t aimply ~tic. Very 
f- c .... t•r ar•- - .-. "fiaal" .. a.~. 

lloet ~ ..... Mci•iaa ..,..n syat- M•e 
ia fat -rs- fn. vitlaia clM cr•iti-1 uu 
procuaiac nlcen. lllilat tlM)' _,.cc ne ..-r of 
c .... ter1 ia applyiq •tamaP p~n• <•-II a• 
.-elliq) Co cert•ia histalJ atl'llCc.red Uta, they 
rely .. ,...1. to ~i4e .. icll precs4w1ee •..._ld lte 
i--.. ia .., si- •it9ati ... 

Uoer. are al" nopoaaible for placiaa a 
iaa.orpreuci• .. ..., naulu pl'Ollc ... 

E.-..rt llY•t- - AI proer-iag tecbaici-•, 
•acll •• producti• rule• ... fr-•, to 119CM• •- of 
tile ·- lr.illll• of seal•, lleuriatic•, ... •traces~·· 
tlaat ,..,.1. iacaitiYely aoc ia aol•iq pro111 .... 
'!MM ceci..i..-• •a it ,..aible to .. •iP •rH
tllet .... , jut follow •c.Mari ~··bat 
U..t.- - fl.Ubl• pnlll--l•ill& atratqi•• t• 
-.len 1 ..._ of ,...u.i. altenaci-. 

hcioi• ...,.re syecma - -..1.,.. viclaia 
tile DP -ld ..__ ef tt.. praticel lilliuca- of 
.. u PT"Ce••ill& f• llelpiq ,...i. .. 1 .. t..,1. 
pr911l- ia accaal orsaiaaciaaa. bpert syat
taclllleloU nflecca a laqely il!M,.-..C .... i.cioe 
ti.et tMt pla.:e ia a.,ecer acU.. r.eartla 
10oracori... It sne *- of tlla lillit• af 
tra4itiaaal c...-er ac1- tadlai~ for ool•ias 
iclle c-.lu pr9111- ICllat ,..,1. ca Mlft. TbeH two 
Hparne propeHi- c• - M -iced to laelp aol•e 
• bro.I r-.. ef i..-c.at practicel pn111 .... 

0- of tlle earlieat, _. _, illpnHi .. , US. 
c-1 fna PallMi• Sof~r•, of c:..ltridp, 
Maoaac-..cu. FiMKial .W.iaw u ... iped to laelp 
aacatift1 -11 .. • p~ illve•-t i• 1 -
pl-t or prod.cc, ia clM ec..-iaiti• of -cber 
c..,..,., -' oCllK fiaaacially c-.la uaru. 

?lie oofc-n rm. • 1.iap -'ti.Ma. te ... 
laot-.aca' bplonr oed s,-elia l600 on opciaiHd 
for 41 -.rlr.. llllU of cha 4ata ...._. oed 8Md 117 
Fieac:ial .W.ioor u acorM ritlaia cr•iciaaal 
c..,.cer 8Jo'- • • 1Jll or DIC •iafr-· 

PollodU. llu "wilt all tlle typeo of ir.-lell1e 
tllat • ..,.n -ld ... ia ... l:raias tile .. ,,., fr• 
1 DU i.aco tlla ti-ial ..,..ioor. 

Ueen near iaf-ci• nlati.11& co cllo ..-uiaa 
pncHo diraccl7, 117 pn11pciq l:M •Cl'J of tlaac 
iaf-Ci• iatolli ... cly. tile .. tc-an my fi.rac 
collocc , ... ral iaf-ci.aa nlecias co • 
•ra••isati .. , -11 tlaias• • ~ias polici.aa or 
co~raca acnctun. tll• it n~at1 ucaill of .. ,. 
p1rticular project .. ors-iaacim .. 7 vaac co 
ull4ercolr.8. TllaH -ld UlcllllM projected coau, 
re•-• aall c .. 11 fl-. Tiie Uel' c• aall tlM IJIC• 
1crai1hcforvard 119oi .. •• .,aacioea, auc• a1 cite iapaec 
of c...,.ticioa • clle projecc Ad • tile project' 1 
prafuabla raa. 

Fiaaaci•l Alfviaor co• ..... , iacalli1ncl7 
~ou10 Palladiaa ha1 lluilc iaco ic lcewlodp of 
_,_, •ad •cc-acaacy 1eioaca, tile oort of 
k ... lodl• a uear ... 1d aorwiall7 ll08 ia ... 17sia1 c•e 
.. ,,., fr• crodi.ci-1 decilioa ..,,..., ay•-· 

ProfHaor l'io4a• lia1t1 of tiaaclMacer llaiftraity'1 
•cieiwe Ad , ...... 11111 iaocicuce i• alao .... 1.,ia1 
.. ,.re a.,,...c l)'at-. .. lie• 1ac ur a c..,aay, 
C..cral ki ... ••, ta •rue - of c11e - Ula c11ac 
lloW -rs• f,... hb ftNAftll. 

liap •81• lltlai.... •aa1n1 lloft a loc of 
ll...,la4p cllac ii diffi.calc co ,., iaco a ...,.car 
pr .. , •• 
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-..-..ri __. co.La '*Ull •ll- t-.. ce oqaaiae 
clMir pe f-lillp ia - c--..C -.,. ,_,l• are 
wery .... ac leekias et pacuna, c...,.un en .. r:r 
ped at __..r c~ias· C..iaut tile two 110J lie • 
attrstift cllUa to de for bisller -serial ca.a.• 

C:O.;:rol Seine•• Ila• ._loped tllr .. recailiq 
paclr.ap1 - •••-rca-opt, llartt-opc 11111 Price-1trat -
for cbe UM PC. a.-rc.-..t i.1 ltaiq 11Hd ia ... 
retail aeon deoip ..,. ie optiai&i.ac 1pace 
elloceci-. lt i• eho ,.... lty --teccari11& 
c..,...ie1 vitll a liaited 1ale 1caff ...._ _.. to 
allocate tlle t ... liar- differ.at -rat ...... ti. 
Price-1tret i1 ••is-' co fu cbe risllt price fos 
,...... Ally a,,ailable laard data about prMact prici11& 
i• ealaaaced by Hcti .. par-tor• uiq o1oft data, 
dr-i11& ..,.. tile u,.rcioe of ••n. llarlt-opt 
adar••••• tlle prolll ... of c_,.citioe MC- ptcMluct• 
aad Nit- retailan -ious to vi11 -r• alMlf 1pace 
for i:laeir sood•· 

Palladia• claim Al tecaolon ia ·~1a17 
opplic•l• co tt.. taN ef ru,...&q to "11UCYM tllaC 
-.en typically Mk '-ill& ltMir eailJ -n.. tM 
.. ..... fro. tlaaC u clear. Al cacllai~ .-II aa 
.-1 Mekiaa _, .- plaJill& mrnr occ.race11 .-y 
of tlle ucllai .... ...,. U.cuici-ly -, -.er• ia 
r.aclaias llociai-. rn..cce illcorporaciaa ca. - of 
ltlleoe cacllai,. ... are llec•ias well •=-.c• .m, to • 
ucoac, ClleJ c1areataa u. aaiatias -uc for decuU. 
..... rt 8)'1~. 

Producta ncla H Fiaa..xial Mvi.Hr rapreaeac j•C 
CIM 1tarc of tile US ..nae, 1 ..nee cue c1N1' Ila 
tlle bigelt J&t for Al......., aofc-ue p~u. 
<eo.ecias> 

t ... coacraoci!g •i ... of arcif icial iacelliJ!!C• 

i.,..n sy1~- caclaeoloSJ i1 :.a ice iafOKJ, 
-rsias fr .. cbe - ud ....-ias fiald of Al 
(orcifi.cial iacolliseaceJ. tlaere are two COllCT .. cias 
•i..,. of Al. a., CIM tlleoncical viawpouc, i• 
coecened vicla .-.rai:aMias llow c..,..cen ~ .. be 
de .. lopell co ,.rcei•• ad --.rocaad to tile level of 
...._ Milicy (Fipr• 1). Tiie otller, ltlle -aa-eri .. 
•iovpeiat, io coacenad •itla deftl.,ias c_,.cor1 cllac 
caa d--.craca ......_ •ilicy vitllouc requiriq a 
l:Moncical f..-.ci•. Juoc H ic vaa poooible to 
c-cruc&: bride•• before tlle aci.-• •f _ ... ic• _. 
.. u developed, ao too io it poaaible co deYalop 
iatallit"t •11t- tllat caa c•cr~ ta prHl• 
ool•ias aad Mciaioa ..ir.ias bef•n o coapraaoi•• 
Clloonci.cal f..-.ca. Ila•...._ ..,,.leped. 

• ....... Oii • osUcle ia Un&:n1al 
C-i.cac: oa, Y~1. tu, ...,. 2, i!i .. , pulth•Mll 117 •• 
C9')'Ul•t '~:-lTr Cor,.rodoa, Groot 11.aacna ...... , 
ldialttlrp Woy. llarlov, &o-, .... 1 .... 



u ill•itnc:e4 i• Fi.-. 1, die -;•r Al anH 
•inet' "- uilic:i .. : lee-ti- _. -i ... 1.atory 
9killa ia rMeeica; c-icati- alr.ilh ia aacaral i-.-.,. ..i •.-ell; die •iliqo !Ca •iaci ... iall _. 
r--..ue &.qee ia •iai-; _. ,....1. ael•iq 
altilla ia ...,.n .,.,_, 

Gn ....... l to '"9e •i-..iaCI are CM Al 
Cec:hai .... • .... t• ..,,.lop coapucar ..-11. tllieu en 
be claaaifi .. iaco • .,,....1 an••· fir•t i1 IUlewl-41• 
raprea-catioa lltlicti cOftra tlM feraali.- •• to 
••acribe lleell declarac:i- ... pncriunl "-le4 ... 
Daclarati- ~1 .... ia -.t ,.. ic- (facu, 
tMoriea, hypotlae9u), lltlil• precdaral .....,1 .... 
deacrillea "°" ve ... c:llat .....,1 .... (atrate1i•a ..
tactica). Sec ... i• klloorl .... PTOC•••ias, that i1, 
ctte ..chaei- that Har..tl tln•-sll tb• i.-1n1• aad 
-Ile roaa-.i doduetioa• to nacb • ceacbaaioa. Third 
an lunill& tochai..-e• that pndoc• ..., .....,lad .. bf 
°"""ias .._ dfocti,,. tlM uiac.ia1 -..1oqo i• i• 
i•tonctiaa vitll Clio -1•. fMrda are tile pl••iaa 
attac.01i .. fOT oq .. i&i .. protll• aol•PI• Ml4 fiftll 
b tile •or iac.odaco micll .. tniaW.1 11- tile ey1c
U.Coracta vitll tile aaera. 

~t aJSt- conr tllo an11 of .._ ability 
c-•r_. wiu ~1- ••hi.as .- applyias 
..,.nu.. ?lloy an c..,..tor 119c- that -
a.1 .. p ... iaf-. er na-iq prCICffaroa to 
.. iw. ~i.. that are aenally .._.i.H by uporu. 
Tllu - .... rt IJ•taa i• ••ipM to c.,c. •• tile 
lmwl"aa of apart• ia a puticulu applicac.ioe aru 
(It- 11 a ._ia), ... -a. &:bat ka.'Vl•p .,,ailablo 
c.o lua -..rl_ .. ..--1. 

Ca1auau of a upen .,,•t• 

Then an tll~ •ia c..,_.u i• aa .. ,.re 
171C.•• uHr iac.arfacc, iafor- -.w., _. 
lmwl .. p II- ( Fipn 2). 

-- -- --
"""92: _______ _ ___ __,,_ 

Uaar incarface 

Tha uaor i.ntartaca allow1 CIM uaor to i.ataracc 
vi.ell Clla •YH• to proaeat C.ba probl• ...... CIM 
coaclua i.oaa. A ltaf foacura ii tllac Cito nperc. ayac: .. 
en juac:i.fy i.u concluoi.- ia tba •- vay aa a II-• 
••pert, atMI caa ,.,. .n,. ,.rci.cular opti. ... wra taan 
up or i.porad, 

A .. ;or c ... i.•ora'i. .. for tllo daai ... r of uaor 
iatorf••• ..... r1W heol che i.oitiaci•• ia co be 1lloro4 
becwo .. tflt• ... uHr. Wit• CINI •JIC• 'altea tba 
iniciati••· i.' direct• cllo •ial•a atMI aall.1 quo•ciow1 
of clle uaor; uwlo11 r~uoaco•, CllO 11oer co-c 
l"'••nc iafor.tiOll u clle •Jae•. Coaoi .. r, for 
.. ..,1 •• • di•IJllOe'ic export 17•C• Choe 'Oltea Clio 
iaiciatha; , ... ' '"- MlOCU I hypochoaia ·- HU 
q ... ci. ... of cllo .. or •CU cue ltJpoctto•i• io 
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coafiraad or faih. n.ia -l'U -n for iaes:pari--4 
... n ,.. _,. -t ...,,. •ltaniatiwo •i- ..,.t c• be 
frwec.ratia1 for -...ri_ .. a10T• w. •isttt .._ • 
alt-ti,,. ~c-.u or 114Wi.ti-l iaforaaci.-.... 
,.... aipt fool tuc tlMir ·~ an -t IMua& 
couiHnd. 

~ .. c:llo iaitiaci.,,. i.a aur•, tlM •••r LI alll• 
to YOl_t_I' i.oforaatLOO "Ltll-t • •paCLfLC •J•C• 
r19<1-•t, aad co ii.are ia -.ci.aL• -11.iq. utunuas 
to tile dLaaooacic • ...,1., if tlle iaLtiatL,,. LI 
alaal'M, tbe •Y•t• i..,,Lt•• die ,...r to aolect a 
bypotlloaia fr;., tlaeae tlaat an aYailallla. foarc.aer, at 
aodl decu l.oo point tbo ,...r i.• ,.,,itad ta c-t .. 
t11e cunaat i.ypoc:aoau to ...... t u alc.ar.ati.H 
c-•• of acti.-. 

a. aipt be expected, tlae •••is• of u expert 
ay•t" LO vllicb tb• iaiti.•ti•• i.• 1laand LI - ... 
cc.plea tlla• - iA wicb tll• 1yat• take• the 
initiati-. Evoa aon coaplaa -ld be 1 •J•C• io 
..eai.cll tlle ... r talt•• Ciao iai.cia'i" caapletolf. la 
Ciiia c .. o. tile •i.fficalc.y ia ia c ... craiaiaa tile 
ia,eroctioa to copa vicll • •i•o r .... of poeaillla ... r 
ia,..u, •icll aipc lie ia utanl laapq• tri.tll all 
i.U LaMl'OtlC -"iawiCJ ... tlau _,..... tile ~C 
capdilit7 of 0. CedlMloSJ• 

lafarwa ft!i-

n.. iafo..- -aiae. or ru-iaa mcllaai-, ia 
aiailar to tile c11ac.rol atnctar• ia • -c.1-1 
prosr•; it o,.rata• M4-ti,,.ly _. Mlocu tlla 
rol.,,•t "-ladp c.o nacll a c-luioa. tllua cu 
•J•t• caa •-r ••r•' q•ri.o1 .,,.. vlMa tit• ~ 
i.• _, aplicic.ly atorad i.a tile u-1-.0 lllaoa. 'Die 
aia i• to i.ai.c.au .._. r-iaa ao clMlc tile ... r caa 
llllder•tDIMI Clle atapo ~ by tile 1y1ua. 0.0 of tile 
4o•i.&Mr'• Mia UIU ia co ca- .. appropro&U 
I.later- tacllll1q90. 

9ar1- iafanKO c.odllli.11- ui.ac. oacll of tlDicll 
aodeb a lliffar•t r ..... ia& procadtlro. for ..-pla. 
Ciao bocnertl cllaiaias or pol di.race.Oii tocllaiq90 
aodala die clli.akiq -4 by a diapenica a.,.n i.a 
1carc.ia1 vi.ell • llypetlloci.cal faalc atMI r ..... iaa 
bacltvaru to i ... tify ,..aiblo cauu of tllac fa111c. 
la coatraoc, cba forwod claaiaiaa or .. ta •ri,,_ 
c.ocluli"1IO _..la dM nea•ias ...,. by a c•fipracioe 
..,.re i• 1c.artias fr• a liac of n11air-u co 
.. uniaa cllo .. tailed bill of -toriala -•••&l'J c.o 
.. ci.1f7 clloao roquiroaeoc.•. lot.It folWll CJJi.callJ uoe 
aa i.afer-• •C to ao4ol tbe raaa .. ias pncua. 

Cbaractori&ia1 iafar- conaitt•• ia clli• • .,. 
prowi .. 1 a br ... ,_raliucioa of clloir uoe. la 
,.-acci.ca • .._,,ar, bee.II cecll•itt•• a11y lie roquirod; 
- perc of ltM probl• aipc llo auic.oll co 1 forwan 
cllai.ai.o1 11trat•D• viii.la •aotbar ii beat ••i.to4 co • 
beca-r• caaiaiaa epproaclt. 'Die cballnaa i1 to 
prcwida clloao cocllni.Cj••• i.a a ••J i.a vllidl ltbe 
•-ln1• ••1i-r cu upan-t vi.Cb dittaranc 
opci.., co arriY• ac •• opt1811 •cr•t•lf· 

AllO~I' i.aporcaat aapoct of iafaroac:1•1 it tlla 
abi.1i.cy c.o doal vi.ell prOlll- wnoro ,_ data u 
uacortai.a. Tbi• ai1llt lie •C••••l'J• for aaaapl•, 
duri•a diapeai• if tllo aac.a or .,,idaaca for c.llo c-•• 
of 1 fault i.1 .-ro1~•1a. tlle u•or will cypically 
eapr••• :Ilia 11 • da1r•• of cort•i•Cf or prooabilicr 
for clla occurranca of tllo ovidoaca. Toclloi~ .. , for 
roaa .. i•& vicll u11C•rcai.nc7 vi.11 lie • c..,....c. ,.r, of 
Cllo i.aforoaca ••11 ... 

lnowle•1• lloH 

The lulovloo1• •••• i• parll•p• tllo ... , Ulporcaac 
,..,...., .. i.c c .. caina Cllo n,.ru' llaovl .. p ..a 
oaperci.H. for cllit nH .. oaperc •Jlt- are ohn 
•- .. lulovlod1• bol04 ''"-· A •jor lftaat.a1• 



i• tut n. ai-1-.. ~ ie ...-ace fna n. 
c-tnl ,.ft ... die iaf- ....... ..-1ia& 
a.-1 .... te .......... - c ....... wiO..t """Yia& 
•"-t c-uol er IOill& ~ 0. l-.ctrf ...._1.,_c 
pnc-• ""9i~ f.r -ciwl ,. .. ,w. 

the Heiper of l:M "-lH .. baH _, ci.-e a 
••itable repr-taci• tecMi..-e to •ecriM l:M 
e-.ert• • "-1-4... 1-oft•it fact.re en cloe 
ft!WH•i•e ..-r of tH npn Amtati• <ti.. e ... vi ell 
wllicll t ... e,.....ru' i.-lnp c• Ille 4eecriM41 .
re.4) 994 tile c...,..catio.al effici..cy (tlN nm-ti .. 
perf-e OYen....i ia proceeeia& Cloe npn-cati
-n). &t - n:c~. a lliply eKpnH1.Ye 
n-•-tatioa •ipt - free-forw .. tural i...-se to 
M•crillle the i.-ledp, •ile at ICIM octMr n:tr- • 
H•PAHllUICioa ..... - • ~-1111 l••pap U&•n 
be u•H to -•ure rapid mtee•ti-. la 1 ... ral the 
cho•- techai11- i• • camprw8i•e Chat i• 
,....retalMlable to tlle mrpe1te, ao Cla•t Chey are 
___ , .... ICO -i•taia tlM "-lMp NH .... ••lidate 
it• perfo~•. ,..t ""'"*• • .cceptable ,,_- of 
-ti-. 

llMnpi•ill& tllu dlei.ce an Clle priacipal 
awl .... npn-caci• uclia~ llMll ia apen 
9JltW applicacima: nlaa, -cic •-U, 
f-•· ... olljacu. 

"a.1 .. of ti.-11" 

ble• an l:M _, - f- of 
repne .. uci-. &.ell nle c-iau of - or -r• 
c ... iti.a .,..icll, if .. ciefi ... , 1i,,. riae to ... or 
- acci-• (Fis.rel). bwl•p bnoa •ills nil•• 
u ... Cha ••,,•ca .. of lleia1 ••aJ c:o claaase eiace, ia 
priaciplw, aM:h rule ii • doclaratiYe 1c:at .... t of 
imwlH1e llllicll ii iHlat• fnm Clle otller nl••· 
f•rtlle~re, rule• a ... c:o •tell the ... ,. ie vllicll 
e:sporu f-l•te tlloir im..l"p ilia killd of '"cauae 
ud effect" ...,. • Typically ..,.re:, ..,,.lop • etore of 
lleuri1c:ic1, or "ruloa of tllamb"• ... icll caa r..,.ily be 
ff•crilted •aias a nl~ .... repro-tatioa. ......,,u, 
vlln tllen an - t"- • few -....~ nloa tllo e-e 
vicll •icll tlley c• be dlaaaM - • probl• 
becnH it boc- •ifficdc co fftllniM NII • cba8Se 
vill efface tllo -ran prllbl• aolYiq ..._,,W.r. 
Gae way of aiau.iaill& uil probl• ii c:o .... roc:a c:lle 
lmwlMp NH iaco ~ of nl .. llllara eodl 1roup 
.. •roaa .. • diffonmc aopacc: of c:llo probl•· 

D.-u ..... "'CAii ··--- ··---.. • ·---- ... _._.. - ___ ... _ __ ... _ -·-· .. -............... 
·-~·-·-Mii,.. Ml Cf "9 CllllYf a K ,... ................... ---·-·---· ___ ............. 
..... J:~- ..,._,,.. 

_____ ., .. ____ ... 
·-··--

A ••riac:i .... tllo n.1~• ... r•pre1 .. c:ac:i. .. ii 
one u•i.•1 cite pTolllic•t• calcul•• fora v· 101ic. 1• 
chi• vari•nc ,.,. n.lo• .... , chi .. c .... cical ri1or 
••~cod ia loSic ...... lasicol ..,.ucci..- ia cite 
i11f•r-• cnhai,..o. n.. •111• of c111.1 ropro-ucioa 
~· oa ""9c:"°r PIO a,,hucioa u ... ,,_. co 
i•faroaco uai... 1 .. ical ..._,ion. 
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5-ati.c •c-el'U 

5-ati.c •C-.l'U or .. eociati.,. .. tvortta 
re~t '-lodse i• n. foni of • •t_. of 
relati-llipa. n.. •C_. c-•i•U of a 10ria1 of 
_..., iatarc-tod lty area, tile• i•, lly lime• 
C-tiq tlle aoMI (fipre 4). llcMiea reprea .. t tba 
el-u of tlle ~lnse •ile area decerai .. clle 
ralac:i-llli.p M~ ....... Tlli1 •i.pt be •• 
illheri.tel9Ce relati08lllip i• •icb oae llode iallerita 
c:lle p....-rc:i.ea of the oc:ller ..,.., or a de1cri,ci•e 
relet,08lllip ie ,,.,ch ... ...._ de•cribea tile 
properti•• of tlM oc:ller. n.. probl- vitll aucb 
.. cvortL• i.e tlM diffic•lty of updatias tllea to reflect 
..., llaovled19 or c.._... ralati-•llipe. 

EJ 
~ 6. 7 - I ._ __ .. -sa 
/- 1·~ 1-... - ... - - -........ ._ ---._._ .. ___ _ __ .... ____ _ 
---

!!!!!! 
rr ... • are aa iacrao•ia1l7 c..... fora of 

repraeoatac:ioa, comlliaia1 tbe i ... • of -cic 
.. t.,.rka ...i nsl••· A frw i• c t ... lac:a c ... iatia& 
of a ~r of 1loc:1 oad, opc:io.ally, c:lle Yal ... tllat 
, ... dote c• take. Tlloae •al•• cu be i• c:llo fon 
of nla• -n a ..,._,i,,. procaH i.1 •ce•HCJ to 
deri" Cllo val• of c:lle elot. Fr-• llOYe tlM 
alll•aatoaa of aaplicicl7 111pn1 .. ciq aaca 
relotioaahip• ia lliarorclaicol ton •• ......... , 
fr-• ia tllo ai.aral'CllJ c.. i.alloric ••lua• fr1111 
.... rior fr-•· 

Oltjacu uo • 1i.mi.Lar ropro-cotioa co ,.. ... , 
... iocorporac:a l!lle •ti- of elou, valuu, Md 
ialoeriuaco. n.. koJ di.Hanaca i• r.aoc cwicacioa 
vic:ll .-;.cc:1 i.1 ia Cllo f- of •aoa1e1 tlllicll raa•lC:• 
ill Njacu beia& ...,. a• apau co porfora taaka 
r°"•etod "J ec:lloT NjecU Yia c:lloH ••MSOI. tbu 
• objocc ca• ...,..._c • 1roup of rule• vi.ell .. a..,.• 
bei.111 uaod co mc...,._lo esocudoa of Clla n.1••· 

0.Welopaaat of aa aaporc ,,.,, .. i.1 really tbe 
d0Yelop.a11c of appropriaca rapre1e11c:atioa1 for tile 
aaperc:1' kaovl•dl•· Tool• for lluildin1 aaporc 1y11: .. 
1 ... rcllJ ~ff•r a choice of krovle•1• rapro1 .. c•cio• 
t•chlli.~uo• 10 cbac , ... lulovlods• aa1iaoor caa 1alocc 
... clloc i• appropriate co , ... •ppli.cacioo • 

Tll• -" obYiou• llOMfi.C i• c11ac apart 171C_. 
capcur• h~• iacalli1aac• •ad Judi .... , tor u•• 10 
arao• vlMr• ra•ourca• are ecarca •INI caoratora ac • 
,r .. i.1111. 'nli• ~• ,.rcicularLy &8PC'rcaac 111 ll11b 
t11Ch•loSJ c...,.aiH vicll • Larp .-- for uporc:iH. 

.. viCll CllllYOOU-L , ..... 1 .. y, • 1Croa1 cu• 
, .. IN .... for u1i•1 eaporc 17•C099 coc ... LOI)' it ic 
c .. IN ,.,..,,.,. lly ...... aura of caa .... tica. 
.._,,ar, c:•u i• •c • .. .,. caall aiaco , .. re ara ao . 



.. ullli ..... •tlMM• for .. ti•ti .. tile illpKt of a 

.... l.,.. lfllt• a11 • oq•iaati-. S- -" ua 

........ ritllia m .. f-liaiq ...... lyi.q -· 
--· .... fit• .., ml..n a ceet ~ti• 
tllnitp nWci .. tlle _..r of Hill• .-n••tl 
--... a rfftlctille ia tile tiM takea to •olft a 
p~l•, or tile vi.lier awailallility of opeciali1t 
.... Ttioo ia 0 ,aTtic•laT aTOll. 

Ottier potoetial ..._fit• an CM ability of tho 
tec .... 1.., to-··-" CllllPlU •r•t- ... CIM 
pTOWili .. of c..,_.ter eupport i• anu ... " 
C-ti-1 Ctl!lpOICH tacbDDloSY .... aoc ..... of 
0Hi1c-. All ..._1. of CllllPl•&ity -a-c i.1 to 
lie f....i ia 'll.SI (Very 1.aqe Scale latocratioa) donp 
.._" tlloh i• • eood to dowelop 4icital circui.u vitll 
•H tllu 100,000 CotH. Aut-ted CllllPUtOT tuppoTt 
i• u•od to conficun Sy•r. .. 12 4i1ital tolopbono 
uchaace• (•oufacturocl ~l' ITT Corp.) ""°n diffori"I 
.... ioiotrati1111 roquire90•C• aed f~t chatlt~• .. ke 
it 4ifficult to d.,,.lop • 1oti1factory c.,....aciooal 
c..,.tor 1ol•tioa. A key foatun of tbo uporc 1111: .. 
..,,.1.,.. by m to • .,,..n die c .. fipTacioa of 
......_.. i• cuc tJle rulu a-niaa tM ,ncaH cu 
auily lie cllallpll. 

bport oyot- taclleolocY offan Pe .. portuaity 
for ..,,.lofiac - prod.cu _,, Ml'Yicao, illcllMli.oS 
tooll for 1Ni14iq ..,.n 11111cem (a1timata4 ~· Ito 
wrtb 1220 aillioo by 1990), _,, ayer.- for o.cb 
tall.I .. '~'i.91 c--r anica. 

bpori- vitbi• m ........... tbat aport 
07•'- hn9 • •jor impact oo pr.-Ctivity all 
.•cbi.,,. c•t NYi.aa• i• arau wbon trediti-l 
p:oe~ u. Matl -1110 to ..a iaro.Mo. 
ApplicatioM i11CluM fault 4i.ocaooie ot priatotl boar'd 
...i •y•C• lawol, Ciao coaficur•tioa of tolopbolle 
mu: ....... ..i Cllo ,.,..1atioa of tl9o rdatod data 
r..111 .. , ...,. rul-tiM docioi .. aokiaa. UT'• ocrar.011 
for a.,,orc oyot- llu fOCtlffd OD Clleir ~i.aco uoo 
vitlli• tbo cnporacioo wllil• -arias ~uace 
noaohb _. .... 1.,...r. CD pnri• Clle tecblli4UO• 
CINlt rill lie ....,. for flacuo opplicaci... llaw 
cocllai4900 vi.11 _,... fna i-cicati- iaco 
anlli.cact- for •us-cic oyoc- _. '11.Sl •fat-, 
_. iaco...., •lei.pl• iaf•r.c• -U.U- ca Ito 
i•tqucw iaco • Ht of lmwl°'P oqiMffiac r.oolo. 
Tho cnponcioa ba• aoc oalf "8efic.4 fr• 
i.,l-acioe of • aualter of ·apart •fllC-, lltlc bat 
•h• c•U.. coaoi•areltlo aporieaca ia c• uclmoloU 
... uculi•llM • ocnaa cacb•leu Maa. ,... • .,., 
.. ,.ri-• u.&icaco1 cbac tile r•p of appU.cacioo• 
viU illcTMH ia clw fuc•ro, llritlaU. &rtllar llaMfi.ca. 

.... ln!et of - arrc •zn• 

..,,.1.,...c of • apart 11.r.• Calle• place i• • 
w.-.r of •UP•· tbil pl'CICOH, llllicb i.• ~ •• 
kwowled .. oa1i ... ria1, c'"'•r• cw aopoc:ce. One i• 
kllovlodl• acqui1ici.M, tbat i•, capcuri.oa CIM oaporu' 
"-leq• .., 1tori.•1 it i.• tlle "-lod~• NH i.a • 
... 1. ton. 'nle other i.a ~lode• pracoHi•&· .,."" 
i• cllo appLicati.oa of tll•t ~lod&• to eolvi111 • 
pro111-. 

lllovl°'I• ocqui1icioa i.9 a .. jor li.ai.catioa oa 
cllo vi4o1pr..., uH of export oyoc- ai.ro it i• • 
1kiU• .., ciM c-•Mi& ca1k. 'fw priwcipa1 
cacll•i41MO n• u1ed co acquire • apart'• ii-1•1•: 
....._rafci111 ...,. illductiM. 

...._rofciw1, viii.ch .. fi .. • Cho ntl•• diroctlJ, 
h M .. • iato"i..,. NC- Clio UwlM&I oa1i9eor 
... Cho apart• CD iAncUy , ...... ,. k-lodp. "'-

out,.t ia • oat of nloa lor a alcor.aciwe 
npn-cat~) tllat - ........ ai. ..,.rca' 
llMWlodp. 

lDllllCCi. ..... , c...,.cor-h ... tool• U.c i.-a 
nalo• fraa oxaaplo• ouppbotl Ir)' "-1.D aporu. 'IM 
output u • eat of rulo1 tbat c .. Ito r...~ aDO -•od. &ltanalt&wely clM a&a11plH coul• Ito_...... 
uad tDo i.Mucu. .. rapeacod. 

'tlll• CboLC• of toCboLquo i.1 .. , ......... by bov 
i.-lot11• u reprH-totl i.a CIM applicati.oo area. 
llaDdcraft1111 i.1 -n appropriate ,... kllovloclp 11 

npna .. cod u • •ot of rulolloolta, or u a o•t of 
n1i. ... ria1 aed -•facturi.q ecaM&..... -...-r, 
illduccioa i• -re appropriate ....._ i.-lo41• i.• 
~•proooated •• • ••t of .....,.101 of tbo akill• 
practi.ood by ODCi ... TI LD Cbo doaaia. 

lf kaawlod1• ••i•t• iD ... of CIMH forae, 
.._lode• acqui• Lr.i- bat a aooct foua4aci... llowe•or, 
if kwowlodc• 4oa• noc ••i•c i.a oitbor fora, it will 
take c ... illera~ly l-sor to ••wolop aa applicatioo • 

• --.r of todmalo1ia1 an nailallla for 
buildiq apart oyoc-, illcl_.iac a-al ... 
apacial-,urpon laapqao, applicaciou ollallo, ... 
coollr.ica. i.aquap• oucb u l.lSP a..i ice 4i.olocca 
fall i.aco CIM fil'lt cacapry. Dair dnllMck u r.Ut 
Cbe U-lOdp -.iaoar bat CD ..... 1 .. Clle ~ind 
apart itylC- --.au- .. - .... prowu-1 by tlle 
laaauaP• ?Ilia U a llkillall awl lnstllf &CCl.Yity. 

Spacial-purpooo l ... uapa iKlllM Ol'SS, Ol'llilll, 
a8d l'Tol .. , all of midi iaco..,...aco teclaai~ tbac 
are 1,.cifi.c CD apart oyauao. r.- on faaily ... 
lilooD ... , i.a illllucry 1-rally to .,.ild apart 
11ar.- for particular appli.caci-. Aa 1-S u tbaoo 
tocbaiquoe are appropriate to Cllo anlicati• tiler• 
are fov pr•l-• ....._r, if tbo applicacU. 
r"uin• di.ffoAllC tocbai4UOI or crucar -pru•i.vo 
,_r for ra-1 .. p NJll'O••tacioo, Cba8 r.M laapq• 
vill ia.w co lie 1ipificacly _.. ..... 

Applicaci- 11llelb, osla .. u-n.ui, Sqo, ... 
lafcia, proYi .. •bi.par l ... l •i• of tlw cocbai41-
.,,.ilabl1 for 1Ni1'iac • upart oyaua _. llleaco 
f•rtbal' 1W,1ify tbo "-l°'P -.i.Mar'• caall. 

I.sport •r•c- toollr.itt imcl114o '-lMp- craft, 
Alt, ..,. USAI. TlaaM coolHtt i.ocorporoco c ..... ca 
cbat are uo•• i• •ot apart ayoc-, _. u 
a-1 .. p acquiai.cioa coola, Ad Yari- lmwl°'&• 
npro-cacioa aad iafornco --.al-. 'nlo)' 'roYi.4e 
a c- oat of c..,._.r.a i.a Clw fon of Du~l•ia& 
ltlocu tlbi.cll caa lie..- co acq•i.ra _. p...,...• 
U.LMp ia • vMlo r..,. of a"li.cac~ • 

Tb• tT ... i.1 cowar•• 1r.acor 1 ... rali.c7 aall 
fleai.bi.l1ty IJy of for1•1 cbo 11.11oVlod1• ao11 ... r • 
variocy of cecna1quo1 Cbat ... IJL• appl1cac1001 co Ito 
••••~oped vi.Chia a c ..... froaowor~. tn1• approaca 
reduce• cno 1peci.ali.ec "-lod&• _ ... to buil• 
•• ,. .. , •y•t-. ooaltli.•1 1uiow1 .. ,. 9111uiaara co 
coocaacraco oo applyia1 CIM cocbll1q .. 1 ratbar Cba• oo 
dovelopi.•1 tbaa. 

Tb• roHuRo• roquir• .. ,... oa Cllo c..,lai.cy 
•f CM .i-i.a ... CM , .. 11 '°' fOI' CIM .. ,.re •11coa, 
•• ... u •• .. ell• clloHo coclltlolou. A project e
vil! coa1i.1c of ,...,. osporco (alcJMlufh cJaey ...... , 
Ito full-ci.•>, "-lo41• oasi.-n, aod cocll .. lOIJ .. ,,.re. tllo ii-1 .. p nai.-n fon cbo h•k 
bot- Cho aporu aod Ciao osporc 111t•; Clley a•e 
oki.a co 1yoc- ... '9oora, CIMi.r caoll Mi.a& co acquira 



"-l• .. nl..-c to tlile ,._._ _. ,...iaca tlile 
"-1 .... NM. T_.._loU ...,.re ie ...... to 
,roori .. .nice ..,. pi.._. • uU. clile tec.._1..,, 
_. to ...._. it ..... 1, dli• 111'9" --ry. 

boluati• of perl-

0.Ce n ...-re eyet• Ila ...._ ..._l..-4 it •at 
be ••al-tecl to •aliute ice pert- qaiaat k
allll pn•i-ly aol1'94 pna.1-. IYalMtiDD elliould 
iH•l,.. •-i• operca ,.. c• c!'iti~• a.. 
pe!'f-• of tlle ayat•, poiaci.q .. t ..Uaiou i• 
the kMwleclp ..... a• augeeciq m.~u to tll• 
•••r iacerface. 1"ia atop prowi... a rewiev point 
fft funller 4.,,.1.,...c. 

bpe!'t ..,ai:_ •-lop iac~tally, tbat ia, 
c11e 1c-1n1e ba•• ~ ...... "'-lnp lilac-• 
a•ailable. tb!'OU&bout U1ie procaH of eell•DC-t, 
the aperc •Yat• i• botb uaael• •• ueeful. 

1f it ie to Ille poHible to lllliH expert eyat ... 
cut ca NlY• t11o -.1. nese of pn111- ia a 
4-ia, 0- .... eyoU- .... to iatqrace ... ... 
Pl• to ~ vi~ a ride Yariety of im.l .... -..t 
tlle pnbl• ana. F•lt •U.-ie ie • .....,1 •• 
lloet ,....._ •Us-tic _,.re 8J'9C- ...... irical 
"-lnp bue•, tllat i•, rm.l•p NMll .. 
nperi .. a. ?Ilia Ila tM .n•tate of c..,.tati-1 
effici.9My _. ie ofua tlle •lJ aol11tim u 
ait-t~ -.n ca ... 1 U-1 .... (rm.1 ... p Of tlaa 
effect Illa..,. • • .... rlyimc .... 1 of tile pnlll .. ) 
ia _.ilallle, ndl u ia _.ical •U.-i•. 
Eai,irically buell ..,.n .,,n_ an Ntiafaccory 
wllen ..,.ri-• cOftn tlM fall mp of probl
nc-torod, INt an i.-....te for -1 pnlll-. 
Ia tllia HM tM typical nacti• of tM 11J'9t• ia to 
1i- up ... call for tlM eaport. &.pirical im-1•aa 
ba••• an aleo lillitod if a .. tail .. ..,1 ... ci .. i• 
r~airoll of tlle pnbl-•l•imc •tllM, aiace it cao 
oaly be sh• io tena of ..,irical u-iatiou 
rat ... r ca.. ia tor. of l:M ~lJ'Uc _... 

bperu ... _,irical r.-lodp for pnlll• 
HlYi .. becaua it U botll copiti.ftlJ ... ior ... 
faator tllaD •iaa c-1 U-1 .... Cr.-lodp of 
c- ... effect) •idl ~ hw firac 
pri.cipl••· .....,.r, .._ -..ru an facoll ritll 
... .i pnlll- tllloy do •t 1i.,. .,, bllt ... tlloir 
kMwlodp of ltnctan, boU•i-, ... ~ to 
aniw ac • Hlatim. line• fatllft oapon •111t
vill t_.ioo llotll f- of Mlao•imr. 

nae i•- raieod for ~rcll _. ...,.1.,...c 
i• .. ,.rt •J•U- an fef u:al ... ml ... tllo 
followi ... 

All u,.rc •11t• ..... co ... 1 vitll -ltipla 
.ocleh of the prob1- arN: llllOVlMp of clM 
•t!'uctun or t-.OloSJ of tlle aru o.cll ao clle 
pllyoical c .... cti•itJ of c.., .. ca i.• a YI.St 
circuit, or tlM aoit• ia • c_,.tor oyot•: 
"-lHp of fUMtioa ... MtaaYio.r, -11 .. tN 
electrical ci.aroccoriatic• of tlle c ....... t• i.o • 
circui.c 81111 tlleir bella•iour ~r oillalatioo; 
1taovlo•1• of tlle .. ,ilD •• CM c ... craiot• .-.orYed 
lily tlle .. ,i,..r, ouch u tllo n- llotlUll uoi.•1 a 
parci.culor c-cci•iey; U-ledp of clto ,..,,oical 
1- oporadq _. IOftftUal MlaoYie.lr, -II •• OIMI'• 
Lev; ~led1• of tlto i.corpn&ati• of MtaaY .... r 
viii.ell .., i_l.,. llllOV1odp ef ,rHl-ol•i .. oki.lh 
•ucll •• Cr ... l•olloeti ..... tHlC fbdi.D1: .... 
llllOVlodl• of pro•'- c-•, uac io, _,i.ri.aal 
llllOVledp. 

'ftteH _..h aro tarcllor a ... Li.oatod lily Cito -• 
co repro-c tim _. CIM WJ• i.11 •icll .....,,W.r 
•i111c ••rr ... r cm. 
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n..n i• a _.. Co .... 1 .. ~i.~a to 
n~c C-.. .... lo; tllon _.,, aloo Ille • -.a co 
nt..., tlla l'Ofl~ti. ... ti.at an eni.lPle. lo 
... iti• i.t •ill be -oary to c ... i .. r clile ~l
UllOCi.eted wi" lorp ~l•p .._. _. di.otrU.c• 
llllOVle4p buea. 

u fatue UJIOft ..,n_ will aae botll ...,i.ri.cal 
•ed cauoal re•-i.oaa, t ... n i.• a...,. fo!' tec ... i••• 
ti.at cu avi.tcll llet- t ... M ~•• ••LOI tlae 
dLffarODt 8Dllel• of 1&811Wl .. 1• •••ilattle ... io 
!'ae,.... co tbe aoer'a i..,..t. ?bore ooy lie -ltLple 
•-re•• of .. u or a•i.4-• uluClll ooy ioteract vLtll 
tlM diffanot .... 1. to pr.wide partial eoluci ... 
lflli.ca toaeeller en c .. c!'illloac• to .. .,,.rall ao1atLOa. 

The Lafera.ca oocbaDL ... , aearcb tec••Lqua• .... 
.. tbCMI• fo!' clealioa ui.tb uoc:ertaLD ••Laeece •epeDll OD 
UM pr•l- •1141 ca-t lie eapectac to lie .._, __ , 

for tlae i.-1-.. baoe •• a -1.. Tecll•L...- aeed co 
be ••-l°"" tllat nflect tlli• .U of uaforoaca 
ooc.._i_, •i.cll aisltt iocl ... _....'- cllat cao Ille 
~ "1 tile ~l .... ..,imor or lily tlla oyotem aa 
pert C'f tllo pnb1--lrima ~·· 

U.er ollan• uitiati'N 

Aa ..,.rt oyot• ..... to pnoYi .. _,, ia .eaidl 
tlM iaitiath• for pnlll• oohi.111 cao bo llllarod vitla 
CM -r ratllor tUo boiaa •ictatod "J tile 8J'9C- ao 
io -t iw-c ..,.rt 11•-· tllio iKl .... 
... bliq tlle aoer to pn-t U.,.t -liciced .., to 
allan ia tllo doci•iorwokias pt'OCDH· i.,.c -1• 
talla place at critico~ poioca ia tile pncooa, oulllU. 
CM uoor co ...... t tlle optimal "tll to be foll__. 
,,.... tlle 11•t• ie tac• vitll a clloi.co of pocu. 

tbe eaport •Jot•_, proYMle uplaeacioao co 
tbe ••r io term of tbe _..rlJillc pllJoical ~. 
AaJ _,1 ... c'- ollould talla occ-t of tlae ... r• • 
le•el of r.-1 .. 1e of CIM 4-ia, wi.cb cu M 1---' 
lily tile IJOC• carwp l:M ... r i.acodace. 

Pr•- ~ledp MM• are oci.11 .-..c, r..,iaa 
from ZOO to ·~ 4,IJO'> ruloo, "' •11.tlll • upoctod 
1rowc1t of ap co -r ,.._ ..... of rulu. UoYolo,...t 
of 1&811Wldp INHo io a oki.lled teak, tllli.lo lllmVldp 
..,i.wriq io ia iu iafwy. '-'• .. ••Cly, .aloo 
-1 Ille 1-racd tllat 1i•• riae to i.c-ucw1 or 
i__,loc-•.• io tlle "-lodp ltaoo, rooultios io 
orroro, or ac le .. c o l••• , .... opti8al oolati.~, io 
.. , -l•ioo roaclled by tlM operac~l •Jot•· 
1oc ... iocncio1 ore •ifficult co dotac' lily a -1 
rOYiw vitll lillitod too1' o..,,ort, ... ia s-ral it 
ia ooc poaoiblo co ••c.9liall c ... loc ... oo. 

/lay ••li4ati.oD proco•• •llould tlllllrofore c-1'or 
boCb tlle coaaiotaftCJ ... C08Pl•t• .. •• of till• koovldl• 
b•••· Coaaiotet1ey cOYa!'I rule• ti.at cooflicc (i.e • 
rule• vi.till -cually ••cluoi•• dec1.1i.ot1 part• tbat caa 
be aaciefi.d at tlM .... t1a1) aad rvl•• Clllat •r• 
.... ..-..c (i..o. vt.Cll dociaioo parta tllat llaft tlae -
effect). A furcller coaphcau .. i.• l:Mt i.oc-i.or.-1 
-Y IN rolotff to ,,.. coocrol acroc.11: Clllul ruleo 
vai.cill are c ... ioc .. c ..... r • 111ro .. t..,..f1.roc ooarclll 
aclll09e lli1llt be ioc ... i.acoac .,... • ..,c111-c1.r1c oc .... 
~• llOff, C:O.,lecaoo•• ... aro• tftat rule• eai•t to 
pro•i. .. a •oluc1.• for oll poooi.1111• 01.caac1. .... 

le _, p09• ,.. ... 1111.a co .... 1., cocaa&.-• Cllac 
•• ,pore tN •-ti• r .. r1••1.aaci.oll ... ref'- of 
ciao "-1"1• 111- OYor cwo _. caac ... 1Hn fr• 
aaperi.ooco 1.11 ..,.racioo. 

fotni...-• _.co"' ...,.1.,.. EllDC r.._o Cito 
ci.81 c-.. for "-l•1• ao41aioici.oo. &.pi.rial 



.... la -w ... •illly M .. ri.,.. --cically, 
,.n.,. "7 - ~tiw itnne•. fna tile -1 
.... le •f 0. pn-.l- -· 'hlie etill 1.- tile 
.~1- •f ii-1-.. ~iti- f• -1 .... la. 
a.-ftta i•1t• tlle pnce•• ef l•anillc _,. 1...i t• 
.. itMl• teclmi .... •Mis ..... 1.,... 

So far t._ article Ila• oaly c-iHn4 CM 
ci..11 ..... facia& dlle eofcvan ••is-n. la ,.uu.i 
1then i• .. ~l. if_, 1reater, cullease feci• 
ba~n ... i.-n ia lt:IN -•rcll for - ardlitect•H• 
that c• ... loit tlM srw.U.. a•ailoility of "-l-' .. 
8Jat-. '"-t ... ratiea c....-t•n - Voa .._ 
•it:Yl• pnceHia& .._..,. • tlM ~cial -ti• of 
proSr- i .. tr.cci-. 'lllie atyle, of c .. r.e, u 
reflectetl ia tlM -tue of c..,..ti-1 pnsr~a&· 
Yhat h ~ i• l'AC• .. ias """ oa tlN ,.ranei 
••ec•tioa of "-lecl1e, eacll piece of lllliell i• 
u...,. .... , ,.t _,. affect tile eolaci.oa of ltlle p..-1-. 

S,acem an Mca.i .. i.aenuiaalJ c_,la u 
tec.._1-u ..U• it llH•illl• u pnri .. mn ..,. 
lloettar fetsn• fer -. ... _. i• .. try. tllia 
ftlAPleaity ua M ,,...... ia cena ef t11e rrwo ia tlle 
aiw •f 11r .. 1w ICllat U... lloea .._l.,.. ... af tlle 
._itJ •f tr-iatera • a dlip. Die -t ..-racU. 
8J9tw, alnallf ..._ .,,....,_.t, will offer .,,.. 
pe&tar ca~ilitiee .... fer tlle fint time, a•
of --aias 11tia c_,laity •Uc iatallipat ayatw 
..._. oa artificial iaull~. latdlipat .,au. 
vill -rse fr.. W• c.-iaatiaa af ....,.n ... 
Mfc-A .. tile ,,.r'-8 .Oliaa teelilllltlesiea. 

tnl• iatellifeat !yllt ... 

t.-n eyat... tecllaoloSJ Ml alnM)r ..,,_.. to 
tlllle ,.u.t at ""i.cll it offan ~Uift ... 
coat-effectift 1olati.oaa u • ~ , .... of U....trial 

~·-· OWer tlla MSC llecMe, f.nll« ieplu U 
ia •t...._l .. i .. , - lurW9n arcllitectana, ... mn 
JJO"rf•l Mftwan •ill r-lt ill apan ayatw MU.1 
iatr.._.. iato e1-t all - -.n apercU. ii 
n.tiaely ..,,1i ... 

tnly iatalli.-c 11ac-. diet i.a, .,.cw diet 
... i.1a .. te iacancc witla 0- at die ._ lewl u 
.._. Uicerectiea, rill ,.. .. ~- a pee.,, ce ii-.1..,. 
_.. .. 1-1 •.cati• ._.. ... ., tu tlle ~It 
..,,. n.. lief •iff-• ii cue iacallipac ayacw 
will M c-teaelJ .. aiUllla ~- of --1 .... witla 
claa Nility u ... ,, _. filter claa fl• of q..,1•1• 
.... u met tlla -a of iMi•u .. 11 Cla.,....._t 
tlleir liwa. <a..ri•Ull wicla ,.m.1&- f.-
c:o.p.can ..,. •..,1., J._rrren..r,, ltl7, ,,. 12-ll) 

n. wom llUCA!I09 

eo.pvcar lit•r!Cf al .. ill Africall aclaoole 

Seftral Africu c-triu an ..,,.lopia1 
proSr-• tor -kiSI tlle ,.,.La11:i.oe __,.,er 
licence. The _, nc .. t IJnalttllrollflla an Mi.al 
.... i.• ...,,,, _. leaf•, alc-..11 otlaer -tri.H are 
alan co tlle pTelll•· Proof of tllil li .. i.a tile 
.cti•• .-.rtaua ill lurki.u faao, lklrocce ....i 
5ette1al far -...1.,1. .. iafOl'llatic• i.11 1Clloola vi.ell clla 
••'"1'C of claa lacar1-r n cal ..,._ for 
l•f.,..cic• (lit). 

&eel! '"9,_t i.I llac•i .. i•raa1ia1lJ ..... 
-re cMIC • ..,.,., U.cer.cy i.• a •ital .... fer tile 
f•t•n ..,,.1..-rtt of clla c-cry. A1-c "•'1 .., 
fffdp f...a.ci .. • an .cani.111., n,.ra-ul 
i•f.,..cica ,....,._,, •criclln ... MIJ clMI 
i_..Nla ,.._..,_ Cllal Mft ca Ille _,.._ -II 
Hi l•k •I iafra1tl'9Ct•re•, nl•c- • Claa p1n 
•• , ... taaelli ... ,.,,, .... 1 1. ........ , ., , .... , •• 1 
,.,,..., _., laac llvC NC le•ac, evlcwral ... ,c.ci. .. 
Ca Cec ... leaiftl ... 11 C11av19!C ., ia a Wetlc.n _,.._,. 
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la i&1JC 1-c ,.ar ttie i.aecac.- lliaUcry 
~~ C9U'M• fer caact.rw ia me~. --..u, 11:M scar- ~·r --.Cioa PAJ9Clt _, ., 
.. iaf-ciu ·~ ce.cn fer •~• ~ w1.u 
.-..C 40 appla ... 5i.ac1&U ~era. 0.a.e PRJeCC 
- 1-M4 alao C..-. co a usilSO,UllO f,..1.111 u .. 
tlla lleat co.- C.-..-at. llo~r. • .. aoca.at1.oa 
of EcTPn- teec .. r• precti.aiq •~ • .,,1aec 
!tU Si.aclur c...,.can to Cllle lliAutry -icll t111ea ... 
t• tllai.r i .. callata. .. ui 2S aca.ob tllrvoms-t ua 
c-cr,. 

l• ••i.ti.oa tlla Al• baa a.c-.., of .. i...-i, 
.,_ell iii CO.-••· iacl...,. uafor.acic• n.catua ia iu 
c11rric11l-. lt i• alao HMJiac • plu to i.atrool9c• 
ai.crec..,.cer c .. n•• ia •cllloole U. oc-.r ..._1.,U.. 
C-triea. 

Accordiq to • Ulll:SCO aclllt7, at lea•t 11 pri•alte 
•citoolw i.a leeya ._.... iacl'04lucecl c..,.ter ... i• t.,. 
•dllool c;11rric11l-. la Seoa1al taicrec .... ter ... i• 
.... •• a -• of ~ia& eclaool .-Catioa ... . 
llac...,. "7 c11a 111 nai-1 -en, iu •il-'uciea 
i.a kills ,~. Tlaa - ef Lese appnpriacel1 
tr-lat ... iato tllile tr ... i.t~l S-1•1- U...... 
.-.. ic ,..aula t• w,n.. th t..aima ef 
•0-tical ...i l~tic ~ta. ~ • 
111-.,_.,.. pnsr-. u Oli .. tci .Z• pea ....,. · ...,_ 
U.calln ia 11 lliP adloob ia latu ... •-· Ai- i.a 
"°rocce • impocuac .... r-.c fer U.U...Ci.ac 
i.af•~1tic• iato primery _. _......,,, eclleela lau 
..... aitarcn .,. l .. lletia UUUSS, U4, 
U ... ri.l 1917> 

YU. fACl'aU ~ 

..._bccvria& iM•try ii -· for Cllile fine time 
..,.r, ..,..._, for i.ca wll-Milla • • CacMolap 
lllti.ctl i.a •tinl1 iaf-c~U.U.. 
C:C.,..cer-INH4 17atw _. tJle iaf.-:iea ""icll 
•ri .. , diam - .. ca-.. e11a •iff•- 11ac
•vcceo• ... failsn. 

ni. ac .. c of ce.,vceriuciea ii aln..,, 
aall-eYi.._t. la a rac•t ... ip altMy c-W& tile 
--.ital ... i-riq/8Kltilii.es -cor, urut 
(hr.,._ Screcqic P1-iaa for ..... rcll i• 
Iafo-cioa teclNolOI)') U..Cifi .. fi .. ..,.1icaciaa 
anu for ~cara; 

lleai.p; ,.,..._,i .. aas~ri .. ; 
Pr.._ciea p1-Uic; 
ltallafecc.n; ...i 
SCOT... _. tr_,.rcaciaa. 

ra,.r ia alrU41y coccar:i.a1 .. iu laalt la1• aa .. 
i.Moaatri.al •c&i.• of c-i.catio9. lafo-noa u 
rapi.c&ly llecoaa.•1 elaccroa•c: ••r••t•la, iaac.11c11 
accaa1i~le aod c....,.ica~la. lJNI, tor ..-.,la, ba• 

9U .,.r c-c of iu aa1i-ri.as careva.a1• air ... , a.a 
•i1ical farw alld i.1 ola Co i.ocroc&uca c&e•i.sa c ..... al 
i.aco Ciiia US, claa UK _. Japaa •itllia l• -• of 
Mci4iac .. , ..... 

for ao•c c..,..i.oa, ....._•er, cller• are •till ,..-1- i.1ocki.a1 clla ..,. .., claa l .. .c of clan• i• 
tlM w,raccica1Jili.c1 of alocti.9& alectr .. ic 
iato ... ci.oa iaca clM aorc of c-ic•ti.- •1•tam 
lllai.&ll .... ,r_ ., ., .... ,.,.r. 

Iii.ca iate ... ciett i• lllCll a '-t••iYa feccor, ic 
follOWI cllac clla afficiaacy •ica .. ica '' i• 
.... racac&, .,,.ac .. , ... ......,. all -iaacac&, _, •1•• ... ~i•ift. 

lffici..c1 i• U.,..ai~l• .nc .... c aa aflocci .. 
i•l-tioa n ..... ,_ '-''-· .. c•n•c 
•aca-U• ,.tlM \a -facc.iri.tls hrm on acr-11 
Ure- ... c&iYiaift, 



-----------------

At ~t. fr..-ati• -- a. key c...-, 
-..rati- i.a a eori- !'T'Ml-. Dinct limka ~ 
-n:i•l _. .... f•.cc •tiwitiea ue -u:r lliai.ml 
er -.oi- "1 neir --.. _. ~ -f•tlll'ill& 
... ntieo i.. ~li.cacM •Uen "1 W....n•tll' 
•nctill& krrien Mtw ~ter ••• ~ti.• 
ayec:- ... ~-l• .... ,Len ~. 

C:...,.terai..,. prM.cti• -lly -
Pl'Ollri•ury ayac-. ~ t ... ce M ..... 1..-. Lia 
iHletieo. vitll little • • c-cillilic:y -~ 
myec:- --1-.n-, •iff•n9C •ppliera. ~fleor 

-.ai,...c: ••ff•n t.-.. t._ - ~ci.llihty. 
C..,.t-tnll• -•P. c:eola. lUllM c:oseuier co 
pedn. • ..-cific pnoe.cci. .. u8lt (Hf, u .,.n of • 
fleai•l• .... f•tlll'i .. myat->, -lly fn. 'Lal ... • 
of .. c ... ti .. ' - cell• >*icll atay •t,....nl! 
••lf-c•ta;....&, iec•.,.-1• af -ic•till& VLtla ot1Mr 
celh. 

la ceocn•t, c:M aw of C091Nter iatqntd 
-fecc.U. (CDO i.a to_. 1t9pdler _...ry 
..,._,teewc: _. -~ ectiwic:y vitllw -..nmmec:•. 
bcer .. 111. ~c.n. -..lien, _. -.,. 
pooai'la caoc ... n, vill M _... ieu c:M 
i.ahsnc:W. ..., - of ~CPU iat-tiea fl-. 

lt - ..__ - eaiec:ill& ayac• .._. tllo Hrt of 
-i9"Nlic:y r-..i..- fer iacesntW. cue CO.-ral 
.1ocon ...... to -.di -n. a -i-rully ~c:H 
c-icati- 117aua u lllliclt .., ..a of 
,......._..1 • ..an -1• ... -il:r au.unu.&. 

ty tlle _. of die 1'70. QI r..- i.cHU •itll 
20,DOO ,, .. , Ille coacTOllora, 2,000 ...-.c:a, ... 
.,,., 40,000 iauUiptlc ..,,i_ ia - ia ic• 
-f•twri111 eponci•. Oaly U per c.at of all c•i.• 
- c..,.•la of c-icaciac ~ c:M liaiu of iu 
- ·~ai ... of -c-tieo'. 'Ille~ tllonfora 
1ac._n4 c: ... u.r ........-c:aci_. fna iu -
•iwiai-• _. fna iu -..1&.n, _. Mt ... a ttHk 
force co ..,,.lop•~ ump11Ur •cw.r!L 
procecol ~lo o! cruciea _. .. uiaia& a tr. 
-1ti......_ -a..- .. a. -..n.- - die 
.._f•c•iea a.co-cw. rr ... 1 lllAP>. 

PTosnoa •&.e c:Ma lloa _._ .... a.. QI lloa 
iac..-. .. MP iau all - er nf.ni.AM ,iuc, ... 
ia - r1-iea to at_. U. ayeua to all i.u 
-reccwrt.c f•ilic&.a. 

n.. f ..... ti• fer MP - 1oi4 .. far '•" 
•• 1911, ...._Clio latonot~l sc..a.na 0q•ia8tioe 
iH_. iu •-1.,... lefo..- ..... 1 fn 0.-
s,ac: ... l•con-ci• (Oil): a. •can of a -•i" 
i•iciati .. to ~i• •C&Mon• for all •poet• of 
.. ca c-icni-. c-·~ 1 cl:r ..., , wlaicll u .._. 
• clle OSl _..1, ..c •11 ,....U.. a ~iuci .. • ,.u. fer die f•~ • .. - t- ic; it alH 
nnre• c-..citJUic:y via t11o - 'i•UM t•cun. 

The Ost an:llitect•n ia leyOT941 • •rs••i•" H • 

llierarclly of iad~L. "'' ~i••, f1111eci ... 1 
1 ... i.. ?Iii• ••littit11 •11- Ndl feocti.• , ... 
.... 'cr-,.rnt' <i.a., •tCorly -n.., 
, ... ,....., of t ... •iH-• ef tllO otllOn), .- '° 
.. ai.lo• • .,. layer t• lie _.if* <•·•·• .,..c:H) 
vic.._t "•"r'i. .. CllO e&Mn. 

locll _.. <for ..... 1., • c..,.tor, a comi.aal, • 
..... n .. , .. •icol .. t11o •non u .,..i,... vitll 
1.,..r•, •• -" 1.,.r ,1.,,. iu .,.n ia MU cr•afer 
i.,. Mllert.91 ca ,.. nak• •f i.u - ,rocecol, 
c-icni.91, of c .. ,. .. , •lJ' •ic:ll iu alcor •P ( iu 
.-c•ll• .,..,•) ia t11o llM• .... iea or nui·uq t ... 
•au. 

n. .. 1, •i.recc lillll •~ ..... b clle acc .. 1 
woc-n ca'1e, wlaull aacll _,.. -•M• at Wiyor o.o: 
.,., vicllMi tile ..... c11en an iecerf•• Mc.oe cllO 
leyon wlaicll anew ,.._ to -~. ,.... .. _. .,... " 
.. ,. •rW. • er-fer. 
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Se clle .. ca tr-fer u ~ rr- I.ayer..._ 
lctle - l-1) ._ to I.ayer 0.. at e11e t..-icti.as 
.-.; ,..._.al-a~~ to i...,.r o.e at Clle 
ncei•i.111 _..; _. fU.Uy fn. I.ayer o.e .. ce 
i..,.r s.- (CM -r>. c.rroa,....iea U,..ra 
c-ic.te •itll -• odliar -, Clio .- r..ca. 

u tlle tr-aai.cc:i.aa ..... tlM -•...- uitut9' 
at i...,.r S..... i.• .,. •• _. - fnie laytr to l•l'"9r. 
eall la,.er -Laa coatrol i•f-ti.• if..-.. • .
......,,iaa i.e accen-e VLU c..cnl Lefoc.etLeo fnie 
iu ,.. .. ie tlM ncu•U. ..... u l.8yor o.., tlle 
-• .... s-• • te tlM cule. 

At UM RC8LYU.S .... CIM proc-e i• re-..-. 
O. i.u .......... ca • ..ca of CIM i.r- of coacrol 
utoc.9C:Leo •top• ac Lta ... ropruce i.,.r, - CM 
-· .... i.c: .. u i.a .,..- .. •• u wyor s.-. 

F.-ctL ... lly, tlle ...... la,.r• ere .... lly 
•i•i._. i.eco c:- 1..-..•: 1-r tl•,.eu 0.. t• F .. rJ 
Dll •icller l&.a.,.n Fi.- to .._). 'he 1- byera' 
jell ia ca pc t11o .. ca fa- •:r•ua co ayeua vicao..c 
on-era, l•- or •ucena... n.. .,.Utica~ 
-" - ieeor,nciea a. .. u ac- _. ..-ciea i.t 
Ca dlo - ia • illcollqi'le ....... 18 t .. - io 
._ ..., a. .,,. l.,.n - dlo uu ........ iu 
••ciaacieo. 

A c1 icniw -~..n ..ale: to a. COleflloco 
-.-1.,.r MP •pecific.c.ieo ia -ll:r c.11.M a hll 
lllf a:r•c-. le .... - _.., criticiea • a. ,.i8ca: 

n.. nloci"'81J tiiall c .. c of a. wnlll"-' 
t_._10&>' apocifa.. fer c:M •cwn •t 
L.eyor 0.. ia na•~ .. ,r*i'ici.. tor 
- .,.1icac~; 

TIM -layer rwce .uoa .. u cr-ter 
t• al• tor ... rociw •iu are 
c...-crici.cal. 

tM fine cricicum .... ld co tllo ....,.1.,...C of 
Carri.U'NM 11&1 •a wonua vi.Cl a •W,ler ... ca.aper 
coe11moiou n ...,..1 o.., 111.c oc:llorvuo -· , ... fr. 
f-11 Ml'. Siar• C8rrion.- ia a - cll1111l 
c:ec .... lOIJ, _. ,, ... ., ... ia -1ci-c.._1i.c, Cll8 
•••tic.cum ia •t vica-c i.u aaritico•. 

t- _, _.ificac~ ...,.. -.. .... i.,.a t• c ... 
vitll ti.ma-critical .. ca er-for. 0.. ia 11&1 ~,.rt•- anlliceccar• lMP/IPA) ,.,. IKllor l&iaiMP. 
A llAl'/UA .... ia a ... 1-.rcllii:octllft M9ico, 
iecorpernia& a fall MP .. rai• oe - aiM, ... a 
-•11.M 'collapootl •ftllicectu•' -roioe <-iacias 
ffl•l:r •f L.o:rn• Gae, tw _. ...,..) • ~ oc:llor. 
Tllo _... c• cllerofore °"'"" to oi :lier of cw 
c-icaciw .,.cu. Tllo .....-i.ayer 1iM all- it 
to -i.C8ca oa .... 1 vi.ell •tbOr l•ll Mr ..... , ... 
clle c•lla,.or•rclaii:ect•ro •i .. ai .. • ""' ra,i• 
HCOH ,. lika ...... ,, .. u.. clley an - ~ -
•t-rk ...... ,. 

Ki.ei.llAI llO• .. 1, uia c11r..-1a,.or arc11,,accure •• 
.. tM call•,.•r•rc•ii:actura •iM of • Mf/UA llMa • 
le tlloraforo all- ro,i• .. ,. cr .. atar, "''· .. I.Ill 
iaco.,.-1• of .,..-.,u .. -icnioe, u •c •• 
Oll•c .... tiala .. YI.CA, aM .. -· C-C ACCOH 
...,i.co• wi.Cll a IOWorlayar arc•iceccura. le caa, of 
c .. ro., C-1.UU viCll hao ..... eo t .. ·
•tt-11 ..... ,. U.Cl•Mll tllo ceu.,...-arc•"occ.1111'• 
,, .. of • Mr/~PA ..... le c .. 1• Cll8retora 1198 • 

""'/KPA - Ce .. H 8CC8N ca oCNI' llPIMI' -· -
• f•U ""' -~11. i:.....- '' m,u _. cao ... 1, •t • 
r•car co .. Cll'•. 

All c•i• rai.M• CllO .-•cua of .... ,. c. ... fall 
Ml ... tll!Or• iu •ar'-C•· A& ,,._,: 

fall Ml ,~w.. • •cerrwUo 
.-u•ci- .,a- u c:11o -t•cni .. 
_. ,.._•.-...n•l ..... crua; 



Corri_._. MP ~;. ... a ceu-1 ... 1 
-i.cati.- ayat- i.a -iact•ria& 
iMlletty; ... 

lliaiJIAP aM _./IPA c.--Ut • ne -
.. t>oOrk, prad"Triaeetly far ti.llr-eri.ti.cal 
..-rati- i:l ltM ,.._... U....tri••· 

Tac•i.cal aM Office hetacal (?OP) .... for tlM. 
office ... ••i.p -i.~U .._, MP .... for tlllle 
-factui.111 MCtor. L.i.ka Ml i.t i.a lloa- oa tM OSI 
•....-la,ar arcllitect.re, ... for -t of tM layan 
it -•• ltM - a,.cifi.catiooa a• MP. TM -i.• 
4iffareec. i1 ia Leyar Oae - tM ,-.Y•ical -4i-. MP 
••• a ~ tolma-Jt•Hi.81 Ra ayat-. TOP 
... loir• a NH~ 'coat .. tioa' syat .. - CSRUCD 
<Corri.er S.... ""lti.ple accaa•/Colli.ai.oa Datect). 

A joint llAP !TOP St-rins C:-ittee i• .... rins 
tllat tbe t- protocoh .. _1., ....., i.a llaell ...i to 
-t-1 an-ta ... 

So .... t aett af fectol"J -i~ ia lllP 
... ia-4 to fit iato? 

'ftle ..c..t.. factlll"J of ltllla - fatww caa Ila 
_..llOll u ltlllroe ti.an: die call, ltllla aru, aM u. 
fectol"J. for MrTica i.a tlli• -i~t, • 
iatep-au4 -icatioM .. twntr. will ...._ to -t 
fo.r IMaic ~i~u at ..0 of l:M ltlllna l ... la. 
lt will ..._ to: 

le a~l• to c.,.. vidl -ui......aor ••n 
(i.a., Ila ca,...l• af .....,ici.11& 4ifforeat 
--..of ..,_i...->; 

le fan -si. to ..-Le coaenl to be aen.. ia nal time - ..,Ui.11& from _.;.-. 
a ..-.t arm to reec...,.li-s ti. factol"J; 

..,.. tlla -..citJ to lloMle all l:M 
i•f-ti.oa ...... to fwlfil Ue fwKti
·- doll of it: .-

At tlle NH of ltllla llierarchy i,a l:M cdl, vllicll 
c•aiata of • sroap of ,....r_.l• 4c•ia• operac;.-. 
t01etller co perfora a -ll-4efimo4 f-ti• ..-r 0. 
• .,..,.,iai• of a call-trol ~tor. lt -14, for 
..... 1 •• c-in of - or - •tal-cwccilis -1au.a 
• ..,.rcoll "" roNta, -~tic foo4a, ..... NCM, 
ate.; or a .. u1-"9dill& -11;.. •idl "'""'" 
~i,...t; or a "Trit ia a Uai~l• -foct•ia1 
•y•t-. 

Tiie call c•trollor -- tlilo .. rtt ... ors-is•• •Y a4j .. C8ellt1 ......, .. a ,...Le of 
i.ata .... 1 •lf-ti.- (a.,., a rollet iaMcarocy) or 
.. u .... 1 i•fl-•• <••I• - i.Mtll'UCti. .. , ... tlla 
aoa-ani•al of ..n •tariall. Dau flow witlli• :IN 
ca 11 vi 11, of couraa, 4iffar ia 4a1r• ... ki.1111 fr• 
tut at aru or factOl"J lonl. 

Dau !low ca M 4af~ ia tol98 of tpoo4, 
....... ai.sc, ayac .. oo,iti.aticati• ... (ta&ia1 l:M Oil 
• .....-191er arclli.tactare .. a cricerioe) 
t.Mci ... licy. Oo tlli• Mah Oe call'• r~uir-u 
are: lli&ll ,,...., to allow tlle coll c .. troller to roacc 
to, aall correct, pot•tially critical COIMlitiou: 1 
•••as• aia. li•it•• to .-11 iaforaeci.. ... coatrol 
.. •••1••; •ad c..,ro ..... i•• f!Mltti. ... licy, .. 11 co 
allow •••li.cati .. 10ftw.ro to c ..... icaco. 

Tiie 1r11 i• 1 ....... of cell• vita rolat.,. 
f-ti._. ia tlle -u•ical or aloccrical nai-ri.aa 
fiel4• (art, •tal•cutci .. , oa-..llly, i .. pocti•>· le 
h ".,,._. co ,...._. -'-taccar.,. '"4• or 
1..-01 .... li.oa. t"9 041Uiw1leoc UI tlle 
,.. .......... &-l'iOI -Cot' -111 lie I sroupi. .. of 
~ial .- relac .. •CAI• ia IUMI pnaoaa •J•U.· 
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n.. area -reUer -... tao -le ... rataoa. Lu 
MCa-fL- ~i..-1 are •i.aa 1,..a, foe .t&.cca
-rel: a larpr ....... •i.ae It._ et call i ... 1; 
-lti.1111• -icata-, vitla Mta i ......... ,_.. 
•1 .. ace, ., ... , eacari.c7 ...... LtOC&91 focalLt~; 
aad c...,~i." f-ci. ... licy cat•r&a& f ... 
c-icataoaa Mt- Prosr_.le .. •ace• • 

TIM factory c011troUer c.-oni. .. t•• tM -n of 
tlM arau. Li..-.. to M•i.p, atoell COlltrel aM cnt 
factory'• c~rcial octiwiti.a1, it i.llftl .... ta 119y 

focto~ilM clla .... •=• d•4 ~. aay, ••i.aa 
-4ifi.cati ... or ..., onan. tu 4ata-fl
re41'li~u are lli.p •poa4 for -S- n•..-•: • 
l•rs• ....... •i:se, ty,.ical of l:Mt _...., for ... i.aa 
or ... ly•ia; ,.oaailll• lilllta co co-operati.81 satea, or 
a,.ci.aliat fociliti.aa, oo tllie corporate oot110rlt; aad 
-rr C011Prallleuift f-ti ... lic7 to cacer for tllle wi.ae 
•araerr of 1:a1&•. 

Applyia& tlAP to tile•• 4if faraac llierarcllical 
le-h .. - adacti.81 a •ariotJ of aoluti.OOI. 

for iatra-cell c~cati- tllen are t1tr
... •ti- to aol<: 

..., -" ia it &•ill& to coot to i.eartaca 

..,,1.ce1 lc..,.cen, ~ to0La, rMDC•, 
acc.> to ltllla •tuon? 

Doe• tlM cell .._,,. ..., c:&.-cr&ei.cal 
f-ti ... t 

Do JOU -4 •Y fora of iacra-cell 
c-icati• odter tllaa for uca 
iaCarcllmlse1 

At cell i.-1, a uca •C-rll c~la of 
iacerli•ina tlaa llaYic .. .,.ratilis ia tlla call ia 
u1uUy all tut i.a oeo404; ••ice ... ri ... li&M 
vill aoraelly Ila oq-u.4 at ana lewel. ht wlli.cll 
of tlM MP opti- 4o ,_ _, 

Carrion... MP ua tlaa - fwKr.ioaalitJ .. 
full Ml, allll i• cliloa,.r; H uina tlaa full W....... 
apocificati• ia poiatl••• "Trl••• JOU .... tlaa estro 
c-icetioa ci.-\a viii.ell 1• vi.tit it. lf ltllere ia 
a ti.-critical ~ir-t, tlaa Mat opci• ia to -
a lliaiMI ey•t- if tlle 4aYico• 4o •t _.. co 
c-ic•t• -ui4e tlaail' local •twork, &Oii a MP/D& 
eJ•tam if tlleJ ... 

lf a '"'rioury •tvon for iacra-caU 
c-U •ti_. ia alroa4J ia ploca, a 1atoWOJ vi.U ... 
...._ ;.o lillll ic to tM area-ln•l f•ll MP •J•toa· 
lut pn,.ara for 4iffic•LtiN io 1•tt&a1 aaocnc~ 
t•roa1• tlM 1•~1 if t11e ,ro,ri.aUl"J •1•co. ._.' t 
...... Ciiio - f-r.i.Mahty .. ., • 

At HN l•-l tlli.81• are aW,ler. full Ml u 
tbe oalJ •iallla optioo. TM celh, a .. ..., ocaer 
di.atiact fuaccaoaal 11Di.t• aucb •• auco•toroa ... 
1uc ... coc1 1ui.de4 welli.cle •J•t ... , vill lte li.aaad to 
Clle .. tvorll •J tlll appropriaca i.atartac••· Tiie •r•• 
coatroLlor my ~t•alf .ct a• clle i.atorface to factory 
Le•d • 

AC f1ctOl'J lenl, a ~ri.•1• or 1 ntUCar will l~ 
TOP ca MP. for ace••• to otll•r •at•• ia tlle c011p911J 
or1aaiuci.oa a• wall, a pt_, to • vi.48-araa •ot-rll 
CID M uoff• 

TM •lllOY• -4o1 i• •C clll "lY .... 1 tor • 
factor,...i .. c~i.cati•., 11•1:... luc i.c llal ... 
Clli.•1 ia c ..... vitll 111 tlaa otii.ra: ic .. ..,,.. to 
..,..•i.•• tlM c .. tro•C llotwaoo wllac actually aa1.ac1 i• 
... , faccorio• toC&J, allll ,,..c .. ,, aai.ac •• • 
prelia&Mry co C:JJ&. ~i.-1J, watll tine Hrt of 
c•cr .. c, _, fi.199 are .. , 1•1.aa to c..-on to llAP 
i.a ... fall --.,: -t fi1911 vi.Ll '•a.arato' , ... r•• 
i.ace1raci.otl. 
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A &ll rap ef ~ci•le ,....._,. rill -
epriac f- n. ... it-at ..,,Lien .-nUpc, oo 
co•,miH ...... a. ~CJ u .. , ....., for .._ 
tll9f ,. -qe. sure ritll u. lil!U: die ,_,.ical 

-~ ... die iacerf•••· 
Fer ..... la, .... e - ,1_t ia •ilr., er m eH 

- refwrtsi....,, M1rt1• ... c.-aial &Mle ollelaH lie 
iaacalW. 'nlia rill ,nwi• die Neic i.afreocr.cc.n 
for llAP riCMae effeccilll -iniac -i.c•tieu 
oorwicn - -1ci-,.i.ac liaU _. pnprieury •c-erka. 
for ....,1 •• 

AM, IUce iaCqTaCi• of llAP ... __, .,.~ 
i• Hft te lem laqe i.a cM .. cal&a ef Ml CacMolOIJ, 
clile an...,..., need u •••il•l• fer wr.illl 
__., ""- ... Mwicu co _, -~ .-.a. M 
....... _ .. ,..oiltle. 

co.c_,. will, wiClllNC .._.,, IN wiClll .. for a 
1 ... Cm CO C- • if ml7 U UaterfKH U .,oc_ ~ini .. riclt MP; fer ...,1., _.., 
_....._u offeri .. .,.ci.ali.c ....,,ice•, _.., 
l-c ...,iH• fer •icll llAP iacerf- _, -r 
IN c"c-.ffecciwe; er riM-•ne •CWOl'U _. PU .,oc-. A cn.cial ..eoc:iea u ulll CIMlnfen i• 
wllecliler ic i• llecr.er u ,lece ..,,ice• •inctlJ •u 
cllle MP •:weft •i.e a MP .i•cerf- <•r. ricll e11e 
li.lllelu...I ef llla•ia& co wriu .. fc.ue co lielll i.aco 
,.rr.ic•lar e"licatiea ,....r->, er u ... 
1n~• _, Clle -• •i-.ler ecc.llmellea llllli.cll 
,..., ,.ftli.c. 

?lie cim will c- .._ euavi.e-el•l• ic ... 
of ••fecr..rif., ... i,...c will •C fi.M a •rillaC 
.. leH ... i,,. wiell a Hiultle J1AP iacerfan, 'ftae 
laclll of a ...., Is.... c..c ceacn wiCll facilir.iH fer 
••••l~iac ... ceociac llAP-c..,.ca.l• ,r.,tte:r.• coul• 
ciaarefere 1aa•ica' Ul fl.199 i.a '-Hie _. WIDl'l4 
.. rkau. 

To 11a1, fill tbi• .. ,. Cito De,.1"89aC of Tr .. • 
.., 1 .... ,.., i• 1u,,.rcia& werk .. • ...... of caac 
facilitio• •icla, ""9tl ia full .,.rect-, will o!fel' 
, .. foll .. ia& .. rwi.ca•: 

,..,, ........ ,, i• wllidl ..., ... r• cm 'cut 
tltllil' , .. , •• ; 

w..1..c-u mac• ...,1,.; 
A pr-.cr-w..i.,...t CUC ... ; 

Tranus. 

n. .. ~ C..Cn et ._l ..... c.M i.e 
elneiif ..nu. - • C--.Up .... i.,..c ,cup 
W.icll •ill 1 ... u u. •telllU....C ef e hall 
-i..,..r -f•n .-cucU. Hrrice. laf-ca-
- ecllu upecu u nailale f- a. c:..ic..cn. 
PE&A. ..le• !llMl9r.,.. 

C'tlli• enicle u N.- • ~llU' u Clll. e 
compretllaui•e ... ~ • pi~. -ncm ... 
, ..... "' "7 ~ric .... ,_. u c'te O.,.~ ef Tr ... 
... I-.ecry. C:.,ie• ef tlle lleeklet en -•i.lale 
frm c:.ac..cre, nM ... lcoe ...... .,.. L&.a.cenerellU. 
izu on>. C!si.wns. 1111re11 lff7 > 

Clli,.-. aa..icel .... W.rilll • C:-cncciea 11u 
iacftlhcell tec1me1..,. fer fecu17 •twtiea ... ni.c 
aimlater• frm ASI (SW.leciea, Iec.) ef die us. 'Die 
Je,_.. c...,.ay llu ectiftlJ ,.nici,.tell ia ,_. ,i.ac. _. t-cn:r •'-t'- ... i-rilll .,.new-. 
F•rtliMlnen, U. c....., llee ~lec.4 • feccer:r 
•'-tiee cea-lecr cncre ,nww.. ricll • ,uec 
,1.c ac iu '---i wn.. All, vi.ell iu NM i• 
uce11. 11u ..._ ....... ia •ialacim ""i.cee• fecter:r 
..-cY9 -.slcilll _. Mfcw.n MftlepmK. 'Die 
M9ricm c..,.., llu ridl ..,...._ ia ..r. Ulm 
500 c- i-l•iac •ia -~ile f.cceriu _. 
electric MCllU.ty ..... 1, fecceriea i• tlle us. 

tllC faccer, •t-U• •i9alaton fr• ASl wluclll 
-r• iatrHucM •1 ClalJoU tta•• fuacti"' lackia& i.a 
tlle co•-•t~l •a..alar.on. for , .. caaca, ,.., c .. 
•~l.at• .. cwtic wara ..... e•, u=• I carn .. r•, 
c•"N?•H, .., eeller •ter~1-a..cha1 _., • .., _. 
... i.,...r., ..... u aM -· .... co.la. "' .... uus 
uai.q • aiapla a11m1lat1.• laasMI•• La ... ,u ... , .. 
re .. lu ,._..IN - • u. , ... ,." c..,..ur 
c•r--,~-u,. TIMI f.ctery aucwr.a.oa 
..... 1.ur, ,."" cH •a.1lau 1ar1e-ocal• c..,i.. 
pl'lllhlcr.i.• ,.. ........ c• eccurar.eiy .... ,... co 
•:r•c ........ .,. ... ,.... acal• warla• ..cer•lAI co 
cm ........ u. clle .,..., aW.lacn cea "°'P ... 
aiauler.o .,,,..u, •1-u _...,...., 01-aca •llCll .. 

l'eMU ... ..c-nc ---·· ... CM ....... i.a. 
fen ;.....,_.~ i.aeo , ... fecCMJ ••C-Ciea 
•W.leci... 1J Ulr.r.._.iat cllleoe •&..i.lecer•, ic will 
" ,..•i•l• co o._.l•ce ••ri .. • .,.rar.'89 coellir.i ... 
Mfor• tliMI •-c.-r.iea of • - ,1.c, _. r.• 
•ias- aiar.iat ,1.u. 



Qai,... aa..&cal 18C'-illa • C-n.cti• ..._ 
c~J.etM • fecll!:ft? .--ciea c.cllmeleu HMn et 
it• a-.ki --- ia .n.r ta Mll!:C. ~ t• 
-n· _... 'Dlia a.ere -a.u ef (l) • ~iaia& 
ceecft vidl llC l.a.., (2) .. a.("-.Cic ...... , liM 
c ........ ef weri- AMe• _. a ~r li•, 
(l) •1 I t .... r~t fecili.tiee c•tna .. ef 
89Clli.-rJ -••wwat ... electr99ic ..... t 
feciliti .. , ... (•) a ]2-toit ~er, e l.,_.Lt 
..-T-1 ~er, a,, .. , bl• -reller, _.a 
'-'II ~ti .. ~ 

n.. fectery •-ti• uc;..1.., c-n, -.n 
,,.~ ...-~• • fectery •-ca- en 
... ailltle, i• ..... ipell cue -.eri8e.c ia ,..ai•la 
H • "Y9C- ". c-cia& ll!:MH ~-- _. -..a.-.i::. Te•u •ICM c-ci• ef ••ri-
-·~ _. ..-i ..... t ~- lltf 4iffanat 
-feet.wren vill Mc.- • U.-n.at rel• •f ICM 
~ feciliti... a.i,-. vill - dlia fectery 
..c-.ciea UO-leu cncn fer priw iaepectU. •f -n· •'-• _. .i .. crial -iecll!:llft _. t•U 
.-._ at ncal f•Cftf ac-.i::W. ia die .. ..-1,1..-..u.. U...tr,, die f-4 iM9str, ... 
......, •iacri~U.. <a..&cal _. "P-!is llaw, 
..... 1 ... ) 

'Dia a..,.. WliietTJ ....... "" "' die fint 
PrMecnit ef llllet ia ... tieeit ta Mc.- die au.Mn 
ef die fwtllft •a.tic -fai:tiarilla al-. die liaH 
•f die ...u- ... 

n.. pnccical enliuti• ef ti. - ,rec.eel lie• 
...._ diet it ia u,.lll• ef iaeqracU.. tlla c...-.n 
SPS-7 af .. ll, Tar.- J5 ef •L.-rf, llM af Oliwtti, 
... K70 ef sa-. All ef u.. an lillUll ., u • 
r-.i::u.t .,.at_ fer ~Uic _. -ia.tu.c ..... 
•icla, •illl • lecal c-icatU- •e-r!L, iatarect 
viell .. -~ 91ac- f1K dleir tr-••rc. 

'Daire.-~ iMucriea ,...cicipet .. ia die 
~II ,reject • ti. c aicatW. Mtwen fer 
-'•t1tl'i-. ..,1icacU- (CIMl) widl - atand ., 
• .._, nw ,.an .,. .. ,.re •f die lef'Tit rnsr- -
•- of ~ ia t11a rel• of _,_twnn _. et11ar1 
of ,.i:: .. tial -· of tlla a.M, far ....,1.; 
An'icalia, .. u. Elf, •inert, Oli.'Ncti, SS-, •tc. 

'Dia fint fiwe 1 ... i. of tlla MP ..... .... fel' 
1etti111 ., tlla - i.,..,._ Cl9M ,nucel. 'nla MP 
(t1awfect•ri-. Aut-cW. rnc-u - 1--.. • f-
1-n ... Illy Clle NNal'Cll - ... ef '-r•l .. un. 
n. 1.-l'ti• er MP ia ti. 011 c-Uatieae 
pTetacal, CM ...... a.. •f ......... a ., u-. Mtll 
,~ •• , iaf-ciu 911ipMl!c - me, .. • Jiii, 
Macanle, acc., _. -u ... iaa. ~. i.cldMIM, 
.cc., lie• neulcH ill CM Ml~ ia face a 
et .... n for -fecc.rU& -'-tW.. 

'Ttla fir•t u..tu.crial lawel .,.1icaci998 of Clle 
1ul'otlU• f'l'OCacal vill - ..... , wary llMl'ClJ' ia Cite 
, .... wcti• •f lrici•n Aene.-c• '• .. ~cicel 
~ui,...c. A furtller .. ,.ri8nc vill M Hal'~ ., 
elH ia Aeri.calie _. ia atller i••atrial caaCl'H. 

'Ttla •ia eU. of cite a.14 pro;.cc i.• dlac of 
lilec•illl ,.re i.a cite ... r tucura of Clle Mel'ic .. 
•Ce.,ar• ,... clli• i• fu~lJ' .. ra.... la tile fee• of 
c1ti1 cllall••I•, cite &ur~ era Wl'lr.ial c-r•• 
..... .,,.. CIH lelC ,....., af CM pl'at•ol ff el -c 
to 1ni.•• ec ,_ .. ,..., • ceclltlal911 ... ,..,.r ..... 
Mlli. .. clle etllen. 

- JO -

'nlora h ia face cite ll'ewi ...... ., cue cite 
......,... fi.,_, ....... '- Illy l .. hlaCift ,,...,i.I~ ... 
rul•• ... i.cn er• _, n..oa--.., .. ,. fi.811 clilalleol••• 
c..arT- .. , of CM i.aCaftlaci ... 1 .. rtiac. le 1i...1• ala• 
11ie ,_.w. .... cllac i• cite pr8'wcci• •t-ci.ea _,.,. 
Cllon ii • _., lnwcll HCC of 10-U ,. .. c .. c I.a r .. 1 
,.,.. 'nib I.I • •coai." cn.rafen cllac c.-c IM 
•i.1.... (l!ll!Cia lllPl&ll ... 126, ) Mey 1917) 

Fl .. illilicz i• car ---.face .... 

Tiie ,..... ef --i- a,.liceti- fer joiat .. 
l'Olliee• •f tlane OI' -. - ca ... ihCJ c-tL-• to 
1rww. Se ... , tlle wraacilicy •f tlle ~u. TUt 
_. - Mwl.- fee- a "Hit te - ef U ..... 'I 

l..C1.111 ~ -factunr•. IUKA. 

tllu '"9~ ,....., ef 2,UOU ,_,.la -.U.la1 
creaafer lL99•, u..-1,. - _. .. Leia& 11n- ... 
uoe.auial l'Olltoe•. lu -.•-.ra •l•t h•• "'
""91.cta ..c :Ocucqen, u tM .. n of co.,._,. .• 
-t-ila C-l'y. M Lt'• - -lf'll.H CMt 
•uc-~iwe ...... 17 llU aafl-.. tM _, a... .... ··-1.,... 

la retan. lllaA '• c-1-t ta ..-OCLc• 
_l.,...t, lilU Cllat of etllel' •Jar ,_, .,..r.lecn. 
a.1 .._ -• te eai.aace fle&iltili.cy ia car 
-fectWI'• - ,.nicwl.arly d tM .. 1• ..... 1, of 
....,.., c..,....u ••• t-.,'• .,_..tr-fer 
.. ..-1, 1'-9 _, M c..-i. •f n.lm er A11l1 
llaccll pl'Mwctiae •f .... a.a. - weraL. ef car er 
c JI I t, aecll uip -1 --a.ca . 

11er ia it ..i, -~u. ---. t:Uc ia..rii:: 
f..- tlla ..... , ....... , 'ilitJ ... flasiltility. 
llm7 etllal' U....triea au.it ta 1eia fna nMc8 wicll 
.,.. n .. iltl• ...... ca ,...,_ a weriaty •f ;.M .... 
..,,_.. ....p ca wn -tdlM i.a qrialll• 
.-i.._u. ?My pia, c•, fee- ti. ,.-. 
ltuil,..r'• dili.ty te -'act11n ia ..-ciciea Cllat 
tleke clleir pl'Mwcta -c-effecciwe tar -u.u -n. 
URtA. i• face, Mil ... -~ IOO _. 
l,000 neetal,-r vitll peylaaN f,._ •i.sllt u 1UO q. 

Tiie •t~il• _..,. ii Clle _, c di. .. of 
aat-ti .. -•n. AM uiu raNtl lie ...... -taMee 
rel.,..ihty c ... iaec vi.ell• fl-"ibty caec ~u • 
rapic ,...._, c11aa.--r. tile l•qe _..,.of ...-u 
.... .. -l•ia& l~• caacriMce• 1natly to cae 
1 .... i. of fle&illtiliCJ, ltwt ti.ii' •• i.a ..ia -.r1 
elao --.a C:Uc ...- nlHK ... • lllip i ... 1 •f 
O .. l'atL_.l C'el~ilitJ. 

Aa ·~-Uy U.Orcaat raliaility .. ,_, -•ru 
lle•ias ntllieu uclmicelly ca,-le of .. illl CM j8". 
?bare al'• .... ral iAAe9cifiallle •iracci.emo of 
...,,.l.,...t U. .. ~il• ..... 1,. Clliaf en Clle 
, ... 1 .. trectr.i.aa ca.-. awcll .. -1•ia& aafecy cl'itical 
al' filln •- ... die a,.licati• af -I.eat_. 
e6a1iwa; ..,. e11e ,.rrnw.iaa •f tU9 er .. ,.. 
-ta-. 4i.Hwi.lar cull.a tllNllfll c....,a._ _.. 
aUoccen <1rinera, c•h er ....,..) ... ,....,. 
.... li ... 

,.,. c•tU...O .,.reti- _. •• •llliel ... •l'C 
.. ldilll .,. clle laJi .. ef ...... li•H, e11e U....i.uele 
c...-.c-crc..,_.c nl'iati .. • i.a - ... d1• 
po•i.tioe•, 11 • re1u1E of ,rocMilll o,.1'•'1- or .,.. 
colel'aac• ,..rk-piec1 locacios or .,,.. c..,.racur• 
cllaa1••· .. 11a. ic i.mprect~c•l co u•• otf-lioa or caeca 
.. tnoce •f pr .. r..u.a1 raaoc ..,, .... ,.. ..LLa•l• •taa<i• of aa-lioa .... treckuia el'a, Claer•fOl'e, 
•aaoatiel for .. , ... ,iea. 

!WU Ila• puc - effort i•c• ..... 1.,.... 1 .. or 
..... ,. atcec .... ,. , .. r ... c clH• t• CM ... 1.Ull 
t•l'cll ol' ai•,..Hr. o.. ,,.,. , tol' .... •Ul'C locanao 
1ac tracki.q, u••• 1 -Liil 1 .. .,. ..... ""'"' ., ... 
2~ - ecrot1• cM ., .. ef - .... flee~ Lett aac 
ri.JllC Clll'OUlll 20· .., ... ,.,_. ... ,,.. •Lrl'OI'. PL•caac•• 
are ••••rad •1 criaepleci .. uicll , .. au •f a .,,,..,.. ........ . 

Wi.Cll •c ... i.a1 IC 10 ..... ,., .... , I ... ~ af 
2j6 ,ictul'• el .... C• •I'• ..., ca lacacc ;;ae eaacc 
c .. cro af Clle M-· tlle ralltaC c .. ci.-a Ce M 11111. ... 
•J' Cite HMal' .. it ....... M •i.a,._.. 'Ille -•I' 
c ..... i.cac•• .., -..iaciae ca tlle r ... c ... crall•I' "''• e..,.,.,.. wc•r•l _. llei11tc arran, aa .. 11 •• 
j•iaC wal ... , Cea M ... COCC ......... CO COl'l'OCt 
, ... , .. ti .. _. -1• ...,..ici• rac••· 



•-tills ceat~ •iel.., an: -l•i.Jls alw 
.....,._ • a -~ f ... ef win u tM -H area. 
- •lvei>• uey .... Mic er t-lar win ia ...,. er 
~ dla win ia ki.llllM er i.tl .-alit:r _. 11an...a 
ia likaly te wary. a.A'• - ia u ... 1,. U.. 
,_...,..11 pri•i.pla, widl U.. win Mi.Jls ,.. ...... 
... u .. tll...._. at Pie - tma. ~u ciw.• •re- ... 
•..-Ctn-fr9a -1 ..... -i.atamt peaiti-1 acc•racy 
•f tlla .. _ . • . (118Cll~" ... r;..-.cti
"liwrill&. pp • ..s:~a. • 11acca l 17) 

Dewel.,.._ ef • .,.,,._ .. -fect•n• call 

?"- fellaori.111 article ,...icll vaa vritcea ~ ell• 
lea.I •f tllle Depan-c af bsLwri•& tect1aolac:r. 
hlllia, lnl ..... acrililH a syatea iacqraci'IC - af 
tt.. -at .,._ .. --fect•ria& _. -t•nala ..._.li.11& 
•••t ... i•t• a fleai•l• -...1i111 cell. tlla article i• 
.... r•••-4 ta lriaa i ..... ac~ Mt -~ ~ af iatereat ta 
etlllera, c-. 

CAD: ea..,.tu Ai.MC Deaica 
CAii: c:..;..ter &u.t ..._f actvre 
CllC: ea..,.tH 9-rical C:..cnl 
11:'1: •-ticall:r C:..U.. Yelai.cle 
PllS: nui•l• .._fact•rilia Syat
QC: Qloality c:..tnl 

n. call ia tlla pnMicti.- .. i.c ia • f•llJ 
iacacrat.. CAD/CAii eyat- .. ica ,... .. wal..,.. vitll 
.-nial bMU. fnm Ai-ti,,. lnlnoi 1.t•. Tiie 
•lti--n ~ •:rat- ia ca..itl• af pnol.cima ..rti.q 
•ravi ... .- ceencti'IC ... ip -l:r-ia •ia a fi11it., 
al .... t .. fttlecw .. ita. lt is al .. ca.-tla of aoli• .... uw. -.l:r•i• .- ic caa s-nte die -•Hary 
CllC .. ta fer c..._tU. mcai.ai111 oparati.- •i.ti.out 
-1 iata"'911tioa. •ri•fl:r, cae flaai•l• cell i• 
c ... riH• of • CllC ailli'IC -•• ... latlta (..,tll of 
,...icll. .. ,. ._ oparat ... directly fra. Clle CAD •:r•t .. ), • 
,_ l'oNt, ,...icll ••"ic•• llota maclliaaa, •• .. ral 
..... lJ nllotl ... - •ic.eltff •Uriah lilaMliq 
a:r•t... t1la __ t .. -tariab laaMli.q •:rat- i• i.a 
••-• • lll:Y, 1 ..... _. _1..._. "1 •ari .. • 
roNta. ?Ilia _.min• cell pn.t.ccioa .., 
flui•Uit:r. A• a n .. lt af tlaia _. ocllar 11.ip-tacll 
.... 1.,...u t ... coll ... - proora.ea n-..u vitll 
-.all• 'laaM.--' apcri-• af nac-t-tlaa-art 
tac .... leai. ... 

A.-n fnm the cell'• taactai.111 role '-strati• 
of tllaM .. wal..,...u u u.. .. tr:r ..... 1' •timalata 
iataren a• i.-•-t ia tlai• type of uc.._1-s:r. 
le i• .. •i•ac• ell.at clla c_..lat• sy1c- 111ie 9'ca1•i~l• 
to a.,._ iataran .. ia CM, CAD er NO c.-i. .... ay 
nc .. ra1i•1 ~ inol-c clla Callas• ..._H 
1•i• ••l~l• i .. ••trial f~ .. i.dl will ._ ef 
cr•at .... uc ia f-L•ti.DC _ .. ICACC.re• ... 

•tllllaec •r•jacc•. ta 11:.M fi .. L ... 1,.1u .... 111eca11 
ia achi.,,.i.q uh vill lllie ....- ..,. 11:.M ._... fr-
i .. •11tr:r fer 111: ..... u witll tlaia t:r,. of ..,.rciaa. 
ca.pa.,. ia .. 1 ..... t i• c••cral to IN•i.af Clli• 
HparciH u,iulis .. i• lrala... AC taa heart of cu 
.... DC .... -faccuri•& lalloracor:r coai:.aiaL•C ell.a 
flaxi•l• .. a•faccuriac •1•c- (PMS) 1• ttM .. carial• 
lla .. lias a:rn•. ni. prwar:r •Cari.ah aa .. lia1 
ayac .. c-i•U of 1 •i.,le vin pi.Mel ... 11.icla. The 
auc ... cicallJ 1ui._. .. aicla (AG'/) craa•part• pallac• 
of c..,....c parta _. cooh ta caa .claiai•& call, 
... ic 1huctla• pallac• of eacll...._. ,arc• co Cha 
auc ... tic a••""'l' or QC •r••· Tia• N;V al ...... , 
c .... l1C .. aao ... lia• co ltlao QC al'114'· 

Tiie .. ,_.,..,. .._ .. li•& •1n• h c...,.. .. of a 
a~r of illllu•cri•l ,..._,,. Ac caa ..clli•i•I call a 
,_ 762 6.Hi• r-.C 1N4• -•i. ... pare• "ta a 
Decllal rn llC CllC eilli•I -111... Tlleaa ,aru ..,, 
oac•r .. "1 a c••c..-...ilc auc ... cic cl...,i .. • .. ice. 
MMlli ... .-ru ...... __. ..,. PM ,_ .......... C• 
che .. t ... cic 11 .... l:r area, er ,. .. i. .. ically claey 10 
co ciao auc ... cic QC - fu i.a1pocei" •ia ciao N;V. 
AC Che .. c ... cic ...... ~, .......... , •• of 11'•YiCJ 
,........ ..1 fMllet'• ... a ,_.. .. ....... , .. r •rk i• 
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~vitae Seara c-ficvratioa ..... lJ r9eC Ca 
~ a .. riacy ef pl'elhcc ...... lia1. •-tic 
cnt - QC i• carTi .. -t ..,. a c...,.ter caacnu .. 
l-ai• -ri111 -•i.e. P•rt• ara 1..,....., 
..i ..... ltf a •i.acl• T ... i,...t la1teracory .-...c. 

TIM fllS i• c-tr•ll" ... ...,.rwi.1 .. •1 • nasl• 
~ ) .. 12-1c c_.,..cer ..-.. 1. ca. ,_ 1..i J;Y -

DaclLel are procr- •u aLracc -rLcal cMtrol. 
TM fllS i.1 ca .... la of ~llCLllC • laqe -r of 
c...,....c ,.rt• _. a ••rLatf at f•ll ar 
,,._., • .-h••· TIM c-trol of , .. -t•ruh -Luoe 
•:!'•t- all- far pare c-trol - r-ca.111 u -11 •• 
AJ;V r.-r .. ciq 1• t ... cue of prMucc c...._. er 
-rc-1. Pana co M pl'MllC" VLtt.&a tllle FllS an 
....... - caa FllS CAD/CM ayat- wu:la llC part 
11rocr- MUI& .... 1.,... •L• cu•c~ poat-procaaaor 
aoft-n ... •-1 ..... nt-ti.calh to tlle CllS 
-•1.ae. TIM -- pMH of .... 1.,...ac •a.Li. HO CM 
purcbaH of •• ... 11: ... tic -Iliac" ceacre .., ciao 
.. ... 1.,...c of u dactre-oli1cllarp -lllUILO& 
facility. tlaeae vill lllie i•c•crac.. iaco tt.. ui1tiq 
fllS .......... liq eyllt-. 

A ..._r af lt.,...t projactll laaft .._ .... rtal<ee 
.., c••• ..... b• 11tnaa tlla practical eac1tn af 
tttair -rlL. 

Di&ital i=qe allape .. tactioa 

?hi.a pnjact -iacd of • i.8waaciaatioa i.ata, 
... tM applicatioa of ... ttan ncossitioa ... -.. 
... 1,.1i.a taclllli ... • co 1t11a fial• of Ullllaatrial 
nc-ci-· U•i.q a.m.coM9ccor cacMalau, • aolU 
•Uta c-ra ... ...iaaM _. c-tl'llCC-' -.1e:rilla • 
1c._.. l U..r array of ,_tdiMea. tlaia ~r• 
f.....- tt • 'a:r••' of a _..lar •iaioa •:r•i:... 
c-iac~4 of ltlaa -ra, c•tral alactroaica, ..,. • 
ra aic~tar far coatral ... u ... 1 •rocaNillc· 
?"- •:r•t .. all..,.. for acc•r•t• •&11998i_.l -.171L8 
of ca•p••••t•, c ... cllar •iltll taa alllLl&tJ to 
1rap11.icall:r •i.•play tlN c1.,••••t1 oe •cr.... u1.1it•l 
W.10 .... i.q i• Mi.af f•rtaar .... lopd u part of a 
f iaal year pro jact. 

Salutioa ca pallet .. try/aai.t proltl-

'ftlia project wa• carriM -c ia c-j-ti• vi.Cll 
lly11ter A -~-td .... li.11& Li.ai.t9'. lit i.avwatiaat-' 
ltlaa prtlb • a1-iat .. vi.ell. eut-tic pallac cnclu 
vllaa .. k •I aetria• iato, or aai.t• froa, -.c:r or 
1i.1tacl:r ~..._, palloc1. la .-rticul1r, 1 ......... 11 .. 
.-11at tr.clu .... c:iea1 Ila•• •iffic•lt:r .... tiq taa 
llott .. pallor Mani, .. ,.ciall:r if tlaa pallac i.• 
... ,!"• hHi.•la Hluciou to clllla proa.1 .. "" 
i ... aticatd. 0.. aolutioa ... Hlact ..... • 
'-tratioa _..l wa ltui.lc. llMificaci..., wra 
...... ri'IC .... 1 .. ..-1,. .. icll .... cuny 1 .. to a 
- .. 1utioa to clla pallec aacry prML-. ?Iii.• 
i .. 01 ... c ... c:.~al.-ciq tlla forlta of tlaa ,.11ac 
cruck •114 ratrecti•1 tao l ....... 1.. la c•i• ,,.,. ell.a 
pallac'a 1 ......... 11 vare l&fc1d OYar tlaa llott .. 
p•llac MarU Ucl ao c-ld aoc puan or puH caa pu lar. 
arouod clM floor. 

A 1a .. rel·r•rpo•• raDOclc •z•c .. 

Tlai• proJacC c ... 1ac., of caa ,.,&I• ... 
c•1cructi.oa of • lOW"coat i..,uacrial raltoc •:r•c ... 
'nla IJIC- C ... LIC .. of Clal' .... &a el-ata. 

'nla rMoc •• ,_ .. .,. ..,. • lly•rr,.._tic 
circui.c, i.• .. iclll l..,.,..a11er1 ltJ•reulic ail pa•••• 
cllr ... h ,.....cic , ....... ,,. Tlla alactroaic llar"'8r1 
c ... iac.,. of a ,.. ... r tlllicll all .... ••c• ta M 
i..,.cc.,. ... auc,.ccOll tr• caa ,...,.car, _. a 



f..,.._k --.i.• to c..crol tlle ana. n. l'oMc -• 
-tnll .. fnm • Amtr .. lti.cn-e..p.t•r. Tiie 
.. ftwu. -i.et .. of: 

t. Ao .-.,c:i.,.. kaic proaroa, wi.cll - -• for 
U..tti.ac ..... c:,.tti.111& •u ao -11 ao calc:olati.11& 
joi.at -.1 .. ad oo oa. 

1. A moclliee coole pnsr- *i.dl c..cnllett tile ar. •i.1· it -· -i ... 

Taeu -" carrin .. c • tN built ayu-
i .. icati.111 re,.ac:allility arnra of laa• t .... l .., alM 
pedo.,_. c .... ntt fa-rallly with ..., c-n:i.al 
~ .. 

C:O...tarizR'll •Callilic:Y ta•tiac llY•t•r lai(ll Li.ft 
c:11nec tnociu 

Ti. en.cit i• a aarrew ai•le lli1h-4eoaity •tora1e 
Yellicle pi.lla4 by ai.tllar rail or vi.re. TM otoai.aaac 
clllaracteri.ni.c1 are llip etacki.11& ( 12.0 a), aan
U.. ltdtll (l.• •> _. 110• rotatU. of loM to 
ee'l"rice Melt 1i. .. • of tlle raclla. Tiie ,.rf_• of 
die -'lime ia t.... liaitH "7 its i.8Mnmt 
ata-ility. All ata-ility tlpti- af cM dlaMS trw'lt 
- .... 11 .. •a c .... tft (1111 PC) ... tlle tndr -
,.t tit~ a •ria• of taata for tlla nl-•t C~l'J 
of ... ti•ti-. n. acc-.cy of tJte ,roar- -• 
'-kod ., "7 ut ... i,,. tnck atQi.li.ty ta.ca fomato4 
"' .... -..i.oa .. Fiil ia i..,. ... t\1151, In ia the 
IJS. 

Alltwt .. picle4 _..iclaa 

Allt_t .. pi..,. .,,...icl .. Pai.lula to i.,. .. tl'J 
are liaitn ia .co,e bee-• tMJ ai.tller fall.., 
•iaea:U -itta4 by a '"'ri .. r-U. win or a 
fl.n'aacnt li• ,.iat .... tlla a.rfaca of tile floor. 
n.. ,rojecc io.,.•ticat_. tlta ,...oility of 1Maildia1 a 
iwototypa 1*Y •icll ta• trawal .-IU tile pi.Mace of 
.. illMcri c..,.car ,rosT-' co pi41a tlla .,...icla oa 
prriotar-i.11&4 ,.clla. lt 1lirecc_. tH ""icla ca -
a au 1liac:_. llafon c....,ill& dine ti• .. ~ired. 
To 4cl tlai.1 it w1 -•H•r)' to ...-.n tlla 1liata..:a 
c:r .... 11 ... ~ tile .,...icla ... to prni• fooAaclt to t• c..,.ur for purpoeea of co.c"l. A C-.On .., 
c..,.car we •• foe coatrol °"' •'°"'9'1' -ttor• 
pr..,ida4 -ti.ea ware Iii.at-• u .... 11 .. -u M 
coatnll• acc•ratalJ "7 '811ill&. J~ -• 
,rwi"4 "7 - of .,c:ical --.n • tlla _.ri..,.. ...._la. To near Clae ..-icla, a. ac.,~ -ton oer• 
.. .,. aa ic i• ,. .. illla eo •ri.,. u. i ......... tlJ ..., 
at •iffarnt apoo4a. (tec .... 1m lralae4, Mar-.b uan 

YlII. COQllUf IUClllTI 

Aoatnli• 

Su~ of •aftwara aalaa 

Sofcvare aalaa for 191S•l916 .,..... S600 •illioa 
ancl 1r• 1rovia1 ao .. ara1a of SO ,., caoc/yaar alllO•• 
c11a 1rovth race of 1913·19 .. , accor•ioa to aurY•J 
raa,._..u i• a acudy of CM iolluatf7 CoMllCtn lty 
tlle "iai.lt'7 fol' I•uatf7, TaclllloloSJ nol C:-rce. 
The ill4601uy ..,1011 allouc 16,SOO ,.o,la. PT•ucc 
a11,orc1 i• 191S•l916 acCOUlltall for 10 pa1' c .. c of 
HlH aM CM •rl&at i.• npeccod co UlctaaH 
ai .. ificaatly ia 1916-1917. S... 71 par caoc of Ch• 
raa,....ca l'aporc.,. 11a ... 1.,ie1, Ui Auacralia, 
aofcwra ol' ..... ..,are for 911lti.,La ••1••· licaaca or 
loa••· DeYal.,...c .. ,....icuro ia 19IS-191t •• 
S67 •illioa ... tllia h npacc• co riaa 21 ,., caac 
co SIS.S •illioa i• 1916-1917. llow9var, li•1ca• 
iu.ow1 .. 1a of ..,at•••• .. rkaca ao4A Lack of fi .. aci.aa 
are 1tiollarie1 .. ,.rs STaivt:la. Otltar ,,_1_ i• tlte 
illlluacry iecLllM lHk ef •canal h-i•1 far .. ,...i ...... a•ail••ilicy of •kill• .... ii.ra. 
(lric1ab loai .. ••, lt J ..... f'J 1917, ,. 16) 
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Clli.p ... ice c .. u llawa Mee alaa ... ltJ' ..u per 
C••t 111 •• Aeatrali.• chi' ... i. .. c.......,, 
lotar.ati.-l Clli.p U.aip USD). n.. c.....,. i• Ht 
to offar it• cut-price .. rwica• io tlM Uai.teC Stat•• 
,.,. Europe _.er tlla di.ncti.oa of a aavly a,,.i.atd 

.. L...-,-'l'ff --·-t Ce-. 

tSD ••• rec••ClJ' •• ,.i•tad • .... ..... i•& 
•iractor l.air4 Vartal1, fr .. Califonoia-lla8ed AllY .. cad 
laceroat1oaal. The c..,..,. •• lli&s••t 1eoop •o far L• 
the appoi.a~t of Sta.,. Wocai.ak, tlle co-f .. Mar of 
Apple, to it• lloar4 laac ...C:lt. 

Varzal1 ••1• hi• c..,..., L• allle to daai.se at a 
fractioa of the case of otllar cooipaai••· '"\N beYe 
v1rc ... 1ly ao o.,.rllaall• led taa Auatrala.aa aollar LI •• 
l- taac it i• ri.di.culoo•-· 

ISO v1ll lta boldi.01 a aariea of tacbDLcal 
preeaotau- ac ~ ... la•a& folytacaaLc 1tan1111 OD 
11 My to i.ocrooca itlalf to t ... I& •rut. 
(tlactroaic• Waakly, 11 llarcll 1,.7) 

~ 

lraci.l !!f!!CC:• praaa.re !f•iaat it• draft law .. 
aOEEwara 

&Yel'J aoftvera ,rMst, ia oner for it to IN 
-rkata1l i• lncil, will ... ,.. ta M rqi.autOll ia a 
.. ,.nu Moll of ~ •pacial iaf.-&ic• -rotary .,... 
tllaa claaaifiaa it ia ti.a .,,..opriata cacqny, 
.. ,...Laa oa ,..ti.ar i: ia of fonip, utiaeal or 
joiot l'fO'cti... The •raft l• will -t aattallliala 
1liffaraace• a• rqan• tbeM ..Wiri•~. ia tlaa 
protecti• of ~°'1Ti&llt; .._ .. r it ac:i,.i.caa tut 
i.a or .. r for • prosr• to " nsiatand. it _, " 
,,_ tllat ao ooar .,,.ratioeally -.ai•alac: prosr
i• ,,.._. io tile -try llily a Uti-1 c .... y • 

Tiie rqi.ec:raci.oa of presr- rill .. tlloriaa 
forei.pa co.pa•i•• to diatrilleta .. 1, C:-... Yar11ooa 
lfllich cu lie procaaaod oo -.ai,...t -rkatn i.o tao 
c-tt'J. Tile cootracu for -n.titlc ,roar- Ne.Mao 
lrui.li.u alld forai.p compa1ioa will Ila•• to Ila 
apprOYad lily tlM c .... uot ..uorici.aa, ... taa 
uti.-1 ~ .. ica i8pona ttM .. canal v1ll alH 
IN raqu11.nll co _.. &aw..tmetl ia tile h•L• of 
raaaarcla aM .... lopmnc of - prDHCu. Tile •,.ci.al 
i.afo..-cica ••ntaf7 rill Illa Pla tto autJtorua tba 
U.,Orunoa of a •Pila copy for c:.. ascl .. 11..,. ... of 
ita ... uaar. 

lra&i.l, .....,. -rllet protactioo policy for 
c..,.tar a41•i,_.c i.a _...ttarUis atroq oppoai.ti.oa 
fr• tlla U.itH ltace1, ..,.eta caiat iu draft law, 
""icll ....-r Haka to foator prolluccioe ia tbi.1 
ti.al•, will lie crittici.aod llotll .. ti. ... Lly ... •'road. 
Tiie Secretary Gatlaral of c:M Miailtf7 of Sci.aoc:a ... 
Tacbnoloey, Kr. L. Coatilltso, ••tic1pacia1 chi• 
critici. .. , laL• that tlla draft lav wilt DOC isolate 
tlM couatry f roo tba lateat i.atar .. ci.oeal adYa11Ca• •1141 
it vill aoc craac• a caclnloloaic•l d•l•J, aor vill it 
i..,..• clla U.,Ortacioa of ,rasr- for .,qui.-8t vluch 
it oot cowarall llJ Mrltat ,rotactioa. Tba •raft l•• 
1uaraocoo1 clle ,ro1111ecio9 of aoftwra aed i• ltaaad oa 
tlla pri.aci.plaa of copyri111c law for arciacic, l1tarary 
aM eciaocifi.c vorl&a, co c:M "'"' r:llat Mr. Cotaua11o 
1e&d chac raapeccia1 ti.a c8'1ri1•t low doe• aoc .. a• 
aurr.-..rio1 tllla lraa11.l~ .. r ... t co ... 1ci.aat11.oaal 
c ..... oi.aa. (lullatin IIIPl&ll No. L2•, 2Y Karch 1~•7) 

Tile Poop••• 1a,.-hc •f ciu .. - naa 1'• -
,., .. , law. ,,,.. i• ti.a Weal caa hla C•r _,.1, 
nahca, •ub wore _, praw1-11 •••LLaaLa. Tba 



l- aho au- Cla~• i-1tore i:o a"ly for ,., .. , 
Pnt-ti- ia tlile Weac, if ltllle7 c• affon U.. lleavy 
f-. 

Tllli leiji .. it ... r lript J.M.otrial eo..a•1 i• -
of tlM fine to • ltllia, filia& a ioarap.aa ,.tnt 
•"licaci .. (203 394) for .. olec1tnaic toleplUIDO. 
l•neM of pr .. uciq ri. .. ia& It-• .... - ca~h. 
till• P"- pley• ...._, tlile Chi-•• deecriloe "•-r 
.. 1 .. ic -ic callia& •is-la". 'IbeH uop -• ltft• 
tele~ i• •-r.e. lut •"°'"ld •- .. , a .. -r, 
tllie -ic vill c-t~ for 15 He_.• aflter tile 
ri .. iq ,.la•• .._,,. etoppe4. 'hi• si"• .. or• tlll• 
dwllli... ple .. ure of lmowie& tl9e7 ....,,. joet •i•••d a 
caU. 

la the telepboee, incoaias eloctroai.c pul••• ere 
•tored i• a capacitor. 'nle otorecl •is-l i• cbea 11aod 
to tri11•r • .. aic •"9theai• chip. t1'e cbiF c••. if 
vialle4, aywtbeaize apeocb iae1toa4 of -•ic, -ill& 
that a call is vaiciaa. 

Alti...p l'be i"• .-y lie - ia Clai-, the .c:rict 
e..U..n at ltlle ltonpe• Pa1tn1t Office ia .._icb aoy 
M·han to coaYi111te tbac it ia -.i. (?Ilia first 
a,,..u.1 ia ..., Scintin, l.aalloa, 26 felllrwary ltll, 
tile -.klJ r.,,uv af acs.- Ull tocmoloa.> 

Joiat ... !tuna of fer • cllatlco i• Chi .. 

n c..,.u ........ ltllei.r opport•ity Ito pt • 
toellol4 i• tlile Cla~ -net IClaroop MltUDI up 
-.aicy joillt ,...ltana. '11111 fint •1a1t-tic 8t.S7• 
pwllllio...., 1i.e• Clli.. leaali&e4 .... t.c1tori .. ~uitJ 
joiac ... turea i• 1979 oa71 94 per cnt of joi.at 
-t•n c..,..i•• an -ti.a& tllei.r ...._i.aeH tarpu. 

TM U1141J of 70 c...,._ie1 - d- Illy -s-t 
coaa•lt•t A.t. laaney io coll&Mracioa with Itll, a 
coaawltiDI an of the Cla~ '°"9~1t. 

,,.ilip laaka, Yic.-preai4n1t of ia~•~1tioaal 
operatioao at A.t. la~ ... ,,, aqoitJ joiat weatur" 
an - tlle -t Ma,ort .. t •i.911• c:y,. of foreip 
i-•'-t for c..,..ioo aiaina at mo ClaU..o -rat. 

"l• 1914 i..,.oc.atalta Illy joiat Yaalturao mu:..,.ed 
tlto total of 1tbe prnioua fi.,. J9•rs aD4 ia 1915 they 
.. ra tllaa d0911llecl asaia." 

Of the c..,..ioo t ... t 
ia Chiu, 11 ,.r cnt si,,. 
•• tboir prU.. ao1tiYatioll. 
.. voy joiac ,,..turao vill 
Clai-•• aoruc". 

... .,. ••t ., joiat weacuru 
loas-can .. r1r.a1t otrace11 
lut, NJO a.Aka, "1tbero' I 

s•1t lllllJridl•.d ace••• co tba 

Tiie Clai•oo parcaoro, -•t of •Aaich an ltaca 
..,..,, ltaYe diffaraac objocci•••· 'rlloJ ara iataraa1tod 
ia 1e1uiri111 bi.Sb c.ac .... 1011 a8d •aTai.91 feTeiaa 
oacba•S•• 

Deopit• Chi• differeac• ,,.aka ••Y• tbo l:llinoo• 
<.o•e1'11Dent i1 cakias 1cap1 c~ actracc .. ro forois• 
in•eoc ... t. <Co!put•r W.okl:L, 9 Ap~il 1917) 

rreMh 1otcvaro 

French oofcvare atld 1erwi.cao llou••• are of tan 
accuoad of neYOr bl.Yins doYolopecl • V91'ld-recad 
.. tcvare ,ackaso ,,.. of •i••i•s euc oa •icrec..,..cer• 
ollll aa.-rt eppor!:•iCi••· Yac Clley •- to b••• 
..,,_poo .. d Clle •~ .... ic crioio c•rraacly ,1asuins the 
c..,.cer aoaufacturoro. Aad clloy'we actai1'911 lllllllller 

• llaaufaccurii! l1uic1 Joiac Yat1turo1 i• China, ,....,'-";a '1 X.t. a~. i.: .. u.., mr. [)6 01hoa 
... ,, i..Moa llllY lLQ. UOO. 
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- otacua i• luro,ie, ..,. MCOlld pl.ce -r~6vift deer 
the us. 

Sofltvan - oeniceo aro sr.viq rapiely ill 
fra..:e. S- "-••• -uy aclll:i.a•e 20 por caat 
srDVltb, a• •bar•• Lil ,_ are Lil .._.. oa CM raru 
1cock eacbaal•· 

S.•eral factor• mq1la1a tb11 aucce••· llOftvare 
.... lopaoat'• eepbaoi• oa alllacract id ... •Kb .. 1oa1c 
a• aa,.cu of aocb• i• for cloaer 11:0 11: .. 10all1c 
-cali.cy tba• routu.. unvare -f.c1toaro. ~resca 

... ~rs walue tbe i.acelloct-1 fr--. Setts.as op 
• aoftvare alld aen1ce1 lllouae r~•iro1 ..._.It ~1t&l 
ia ... otmeat- u.ce • c.....-•1 s•C• aoills. the v ... • aill 
repr .. ••lt• a-.Ut au per enc of toraoYtr <c...-ree to 
20 per ceat i.a aoaufactur1as). The freocb economy 
eocouras•• ••n1ce1 like banks.as and i•••r-•, ""icb 
are .. ;or uoer1 of I~. The Cowenimetlt'• oeciaioa co 
keep "°rld-ro.......i computer aeaufacturec, lull, i• 
freach laand• baa played a clecioiwe role ia e11C09rasi11& 
tbo ..,,do,.aac of --s~ talnt. Wboa tbe •i• 
freacb ooftvare ..,. •enicaa lllouH• van created ia 
tlle 1960a, !there,,." fev ~tor opocioli•u 
aYailule. Thia s- riao co a - •imal, ltlla 
c..,.car adTioor. 

le wa1 oiai.lar ill ltbe Ult, llalt ia tl9e US, 1tbiD1• 
vere diffonat. Major ••r• ICMre 1-otad -sta to 
•tart tl9e ball rolls.a&, Ull aaoisMd top .-r-1 to 
OJH- Hwel.,...c. 

~tra, fraaco'o f-rtb larsaat 10f1tVOn ..a 
oorYic .. boua•, --8led iu c-r ia carae 7aara, 
co l.• lllilhoa fruca iD 19a6. .., pnfi.to Ila.,. 
deullllod ia '"° 7earo, co 36 iu.lhoa fr-•• TIM 
co.p&llJ'o acn•ihe• an aot h.iu.ltM to lt, w&ca 
acc ... t• for •2 por caat of turaower. TM raac 11 
1184• up of -ruci.a& ..,. OOYioory HrYica1. ktore 
llloia& 9uoc.i for tllle tint time .. the ua1iot.ad 
oocuricia• aoruc ia ltl5, ~ltra stapd a 
r-rkalllle -cry iato cllle i.llduocrial c....,ciq fiald 
lllJ ac9uiria1. for 2)0 aillioa fr-•, 97 por enc of 
C:.rci, op co tllea a 1u1toidiary of lle.avy i .. uatry siaac 
J-t-Scb•ider. Amrll6cra .... jut ••r rM tlle 
fonati.1111 of • joiat oulllaidiary vi.th tlle 
Credit Asricole asricaltoral cr9'it lllallk to deYelop 
a.a dia1trilla1te oofc"8re, iaitiallJ to cae .......,.., 
14 •t- resioaal offica1. 

ht the c..,..,. i.o ,.nap• lleot It- to 
09toi .. ro for iu Yaluo added aatvork (9.U) 
c .... rci .. , vi.th 1111 fruce aacl tlle Pariolaa• laok, 
vtiicb laao ocill co via tlbolallOartod approwal froa tbe 
DGT Stata tolac~i.cacioa• ucilicy. l'lli.a 
600 aillioa fraact project ...ad• 2~0 Ito JOO people to 
c..,la1te ico doYel.,..a1t. •is..-... iafonatioa 
,roc•••ill& are co lllo oftarod, a1tllOUSb YOi.ca oed 
dyll08ic ieas• proc•••1111• oro eaclUdod: t .. J v1ll 
r ... i• ti!• IJCT's ra1poo11b1l1ty. tbe prOJOCC 11 
curreacly ou1poac1ec, ov11c1os 1pproYal troa cllla 
racoatly croaceo Comlua1cac1oa1 •DO C1v11 ~lberc1as 
C-i.ao100 (CllCl.J. ii.11porc1 are aot a ocroq po10c ., 
s-..-tl6tr• \oaly 20 per coat ot cunaovar). s-..-tl6cra 
, .. , oottvar1 ,.C"8S•• •• • f.uropeaa, racoar taa.i • 
a,.c1ticoll7 Fraacft, buSINl•r. lacaatly, llOVewer, '' 
iatroducad •• accouacaacy pacus• ia tbo US, ... 
LDi.tial rooulc1 or• pr .. i••DI· 

Afcor lo•i•& aor1 c"8• 100 aillioa fraac1 1.11 1913 
aad .. arly 200 ai1lioa fra11e• i• 19"' Ci.ti, • 
nato--4 •ulllti.da.ary of cu froacll A1t1111ic laor17 
C:O..ioaioa (CL\) u"'9"""ac radical roorsaai.aacioa. 

Garaoa •1141 US oubtidiarioo aM Cioi-llllartoa vera 
oold off. ..cvork nsi-ri.•s all4 CAD/CAii llavo ltOn 
..,,.l~ v1c• c11e ra1ulc tbac fraaco'o oocead loaaaoc 
ooftvara 11oa1e ollOW9d • profic i• 1915. le• c .. c ... ro 
ore lor,. co~aca u .. r,, vitll ... 11 caepo•i•• cllai.as 
i•co CIM picture for c .. llaiaal a"licacioao 11llle CAD. 



tM ~ i• •ne.a i• •i ... ta, artificial 
iuel~ ..... ttven -a~riq. it - a 
~t ta ,~iff tllle oali• utaa.aM ..._ tlle 
1~ ial ... ~ -ta4 a •i~a •erYica to 
'-1' tmqia,•r• fill ia tllleir for.a. Ci•i aiL811 to 
.. iacaia t._ cattaeity for .. jor ...-off jott• like 
tlais. •ile at tbt - ti .. iw-idia& MrYicH for 
replar ca•t-r.. lt alao iat...U to .. u ••r• 
~ificial iatalli&e9C• i• s1111licatioe ori .. te4, 
ratlaar tlYa to ..... 1., basic reearic •y•t .... 
Sof~n .. ,i ... ri111 i• Cisi '• bread a..S butter. lt 
ia 'articipatia& ia •••n related ~ .. ia,rit 
l'C'Ojacts, ill"Ol•iaa c ... iderabla i.,,.•tmaat. 
( eo.p.ter ih..:ILh , l April 191 'l') 

Tiie -rllet for CClllllUtera. •oftvatt aod 
pari,aiaral• ia Craace juaipa11 lty 90 per ce•~ i• 1916. 
n.. la~at 1rowc1t -• i• tlle micnica.,uitar MCitor 
..__ • &.craaa of 91 per c .. t - neoned. 

AccenUia to atatiatic• nl ... 8' lty Strataaic 
launati-l 1.illitad of .Ulaau tlla .. 1 .. of Iii.au 
- aipificaatly, lty 32 par cnit, .eaila tlle .. rut 
feT .. iafr-• rwima4 n.ula. (tlectraaic• Weakly, 
15 llarch 1917) 

US •ppr!!!• Cray super for llldia 

n. US C:OW.~t haa .,.,,..,.. tlle e1q10rt of • 
•cal~ Cray lenarcla XHP-1 •ipniceHor 
a..-rc..,..tar to llMlia sfitar Cray earlier llaat Coatrol 
Dsca (CDC) for tlle oriar. lut tlla US Office of Export 
"4aiaiatratioe rejected Cr'?''• oriaiaal order vi.th tllt 
1-iaa ti.taoroloaical C:.atra ia llav Dallai for • 
f- ,1ocaHor DIP •..-rc..,.r.ar caefiprati... tile 
Go~t Hid tlla daq.>r ot •uch a ..-rful 
..,.n:..,..itar llai.111 di•artalll for ---r.aorwloSical ,.rpeaea -· r.ao srear.. 

er.., ... the ladi.,. order after CDC aaka4 tba 
DI Goft~t lase: year lor a policy daci•i• .. C:laat 
s a.,erc..,.tar Iii.she: ba a~ far t..sia, c:11e firn 
..ti ,_rtul c..,..c:ar eu..- to Ila ..,.rtalll to a 
tlain ... ri• aatioa. CDC laad c...- oa me Lara• .. 1. 
to 1•is to 11a1, ictjacc: r-s iar.o tlle 
fi-iallrailiaa fi11a. luit dear pcc:ia1 tbe 
iinc-..c-.tti81 daciaioa, CDC .,.. tllee ~Ud ouc: of 
c:lla Ml• by Cray lanarcla, .eaicla ,r.,.... tlall -
f .. ~rocaHor DIP coefipratioa ....a for 
•t .. rolosical o,arati... i• c:laa 14ar.,._ C:-.i.c:y. 
S..rc•• Ni• tlaa total order -ld '" Ullely te acaa4 
&:5 •i.llioa. DS ..,.re c•&rol •tllori.r.iaa laad 
alr .. dy •P'ffll c:Mc s ..,.~r.er ti. sbe of a 
lllP•l uai,raceaeor or s C1IC Cyllar 20~ c..ld ba •hip,ad 
c:o ladia uadar proper •afa..-rda. Jue VS official• 
llalkad n clle -b •n ,_rtal foar-,racHHI' 
confisurac:ion ordere4 by c"8 ladiao caac:re. le va1 
_, cleer if itlle 1Hi•• "8caeroloai.cal C.•c:n -ld 
acce'c: clle US ra•c:riccioa of a •i•al• Cray proccsaor. 
ICC of Ja,.a 11 .. ""'9 ,reHiaa c:lle ladi• .,.racioa co 
""" .. RC u-2 dual ,rocHHf. s.urc.. lleliawed 
Ja119a •ia•c: iacer,rac: .. ,.re raac:riccioaa 8Dra 
lillerally co .,, .. .,,. .., Sl•2 •hi,..ac. 

MIC laa• already racai•a4 a lacitar of i.aiteac froa 
, .. ladia• lci .. cific C.acro ac ... kl ... r tar •• sx-7 
• .,.rc..,.cer. ICC lion er.., _. CDC for c:lla order. 
laduHry •llHTWSl'I vi.11 lie v.cc•i•I clOHly t• ... 1,f 
clle us CO...a""811ac cri•• c• lllack ,.. sx-2 ahi,..ar c• 
, ... •ciaaci.fic c .. c:ra. lf MIC ......... ill ealli•I 
'4Ml ,receHer u-2 •• ,.n..,,..r.en to , ... -r1i•1 
Chi.r• .. rl• Ml'IWC, Cray i• a,.cced c:a l'T•H llard co 
a•c tllla VI c;.., • .,...., co life i.c• re•cricc:....- .. 
•,aru of •lei,recaa .... c•fi.111rac'- ca-• 
c ... cri.ea. (lleccroai.c1 v .. klr, 25 lla~h 1tl7> 

- )" -

laal·time oeeratiag gat• - TlOll 

TM J•.,.••e a.a,,. slraMy cloaed rUka ua • 
VSS60 eillioa project to r••••rcb s coepuc:er 
•rcbicaccare choc MOUld all.., ~ aot .. 1. co loo•ea 
tbe •traaalahold of US •oft.,.ra •ad •icroproc•••or 
•upplicr•, bolt slso to eac:abliab ..., Ulduatrir 
•t•ad•rds. · 

Tilt 1001 of tba proJaCt, .....,_ sa lti>ll, aftar the 
J•,.aa•a •croa,.. for Nr .. l•C:190 OJ1Cra1t1aa-syac .. 
auc:laoa•N· 1• to ..... 1., OJ1Cra1tiaa •yit ... - c11a 
,roar- vbicb coatrol c.,....car •y•t- - aod 
aicroprocea•or• - tba c .. itral proc•••LD& uaat• .. 
i.D41Yiclual ca1pa - tbat c-l• Ito uaac co o.a11ca 
b11nl~...,ac1ole, •apcrfaat eacbiaea. 

UftY01l•• I.ft ·~·J. , ... prOJOCt 1ai.aac1 l11ttle 
aupport -cil -r1caa •ofc:.,.re ... atcroproca•aor 
supphen be1u to Mope -re aqnH19t i:ac1t1.C•. lba 
•icro,roca•aor-merllat 1 .... ra, u. US c..,..i .. 
tloc:orola ... latal, for ..... le, ...,,. re~ c:o 
lac ... • C:laeir latoat deaisea for 32-llit 
llicropniceaaon c:e Fuji.ca• _. lliuelai. 

tlais, c .... &.ed witla criticiam of u. alaility of 
VS-d••iped llic~Haon ito "8Mle tlaa Ja,_. 
las-1• u-..staly, Ila• pn.ptad ~- Ja,_.. 
iadaac:ry c:o •lllow .. ra iater••C: ia DOii. l.aac -r. 
tlaa ,rojoct ncai..- tlN IMckiaa of ai&!at elactreaics 
c..,..ies, ad ..._ of otller• iaa.. ..._ meir 
•upport •iace tlaea. 

fajiuu aad Ritaclai ...,.. -• a joi.at pl• 
co -rue: a 32-tlit TIOll mcroprocaHor lty u. _. of 
tbi• year. t- oc:har co.peaiu, llata•laica ...i 
Kiit•ubialai, sra slao workia1 oa tlOll clai,s. toalaiN 
i• d••alopi•1 a 'tlOll pars ... 1 c..,..itar, a,caclai is 
already aelliq tlOli aof-n for robou ..,. -1au.a 
tooh, ... llEC iaaa iatr..a.cad aa iMuatrul ftroioa of 
a TlOll oparac:ia& •yac- for .... .. .C: 
aicnprocaHora. Fi.aally, a tllOll rua .ca t.- iaaa 
d ... lo,ad o,arac:iq •yll:- .eaicla ca c~ata vac:a 
aacb other. 

._ tlla laH, Ule Ja,..... vill aawe a '°"&II 
c:ime baac:ia& out tlla co.pec:ic:ioa. tlaa Ullis operac:s.as 
•J•ta daftlo,.4 lty Art for vorutaitioaa aad c:aa 
KS-DOS oparac:ias •yat- de9•1•,ad lty Microsoft for 
,.ra ... 1 c..,.tar• ..,. ....a .. 1111 ad 1111-c..,.tilll• 
hardvare Ila•• llOC- tlall de facto iadatry ac:M11ard1. 
furC:llal'llOre, tlaa 32-llic: tlOll caa, will lie iaitl'Sllucad 
•n , ... a .,..r afc:ar ti.. lac:el IOll6 ..,. U. 
Koc:orola 6'020. (lullac:ia Ull'USS ... Ult, 
12 A,ril 1917) 

loboc: rr.aucc:ioa ia Jape 

lolHtt producc:i.oa io Ja,ae docliaad by • .,, .. per 
ceac la•C y•ar. thi.1 •a• c:he fir•t drop in the •e••• 
yean that th• couatry .... bon ••ufacc.urLDs rNDltl 
oa a 1ar1s •csle. 

Accord101 to tba J•,an laduac:rial loltot 
AHKi.ac:ioa tJllA), producuoa va• -rc:ll 2IO lli.1L1.oa 
1•• • allOut tl.2 billioo • 1.0 19 .. , '°""' froe tlM 
37U llilli.oe yaa (tl.6 llillaoa) L•••l caat caa 
Aa1ociac:ioa had forocHC for c:lle yaar. 1C va• s •harp 
erop fr .. chi 30 ,.r nae srovu 1 ... ou v1uc1a lla4 Ma• 
••'8U•11Cad ia pre•1.oua , ...... 

'nlo Aa•ac1ac:i.aa Ill .... CM doelLM oa a ruaft ty 
aoaafaccurar• co cue ca,ical i.8"a•caaac. - ia tllO 
va&o of ,.. •••rp a,,rec1ac:1oa ot C:llO ye• - aad • 
- co Ul-11••• ,r.,...tMNI lty Ja,... .. illduac.nal 
fi.1'99, •tallly caa ur -taccuran. tlM ..... , 
.. rue hll• ala• llaoll aUaccad llJ i...,..c_c cvc11ac11.1 
ia CM _ic....,tcar ... ••-r olacr.roaaH 
iaduecn•a· 



• 

EaTly .,,i,.._• r.ur. r.IM -net - Mlimaim& r.o 
ao iar.o a ""''•Hi• - prvwi..,. lHt •t-...,.. 
Daiaicllli~iU. - of Jepoa'• lo.,.P& l'OMt 
-foct.nr1, fil .. fer ~tcy ... r. Ho11ir.e Clle 
c.trTeat ..... t.ra, JllA i• or.ill 091tiai.11tic ~r. ltl7 
•• 'ndicu cut ,rM.c:i• will riee to 
•1111nitW.cely 310 llillioa yea (£1.62 llillioa) by •• • 
... of tllle year. lc:o.pur.i.9, 2t J-ry ltl7l 

TIM Ja,_•• Traee Miai1r.ry la•t week took the 
...... 1 •t•p of tolliaa iadi1«tlOU8 cbi,.....kiaa finoa 
to cur. pr-.Ctioa by op to ll ,.r c-t ia order r.o 
keep pl'ico• ""' a..i lot c-r.ir.on ia. 

The iaceer.ioa va• to bold toaer.hor aa aa~•t 
vir.b r. ... US, •i19o4 in S.11r.ember 1916, aad fore1r.all 
1..,.uir.• alMI hi1b tarif'• a1aia1r. Ja1NDO•• ClltlP&•i••· 

kt to _., furious ..-.n of the 
US •eaic.-actor iDduotry, aad 11111'7 US onaton, tbe 
Ja.- Tn• llilli•try'• iaotr.ctioaa will baft aouadod 
bollow. A lot of '--- laa• already Mo9 •- ia the 
US U...Otry Illy 1-pricod J.....- daip1. llUdy 
15,000 jolt• lllaft "- cat "7 US cbip firm ia tbo !NOC 

w. J98T•· 
a.t lllailo cbo coaflict itoolf i• uatenoti!&, ir. 

-ka tbo imporuat 1199ocioa for PC uoro. Will it 
,., ., tbo pl'ic .. of tlle Ka? 

Tiiiar. .. .,.... oa 11ov clae&11lJ .-ico.d.ccor firm 
·~ tlle ...-ld pl'oduc• the cbipo ia uao, 
portic•lal'ly the 156 ltbir. llAll cbi,. lr. •• .,.... alao 
oa ...,.. 1111ickly (811d cboaply) tboJ .,. oa r.o •kiq 
tllo aost 1-rar.iA of ~ comfiO'-t, r.llo - llllir. 
IAll clti91. 

US firm tbar. ca-r. •u a ,rofit oa tbe pre1 .. t 
, ... rotioa of chip• will ....,. diffic•lcy ~••tiaa ia 
tho -..i,...t for the aar.. lf Ja.-ee firm pueb 
US -• out of r.he -rller., they will be all lo to nit 
tllloir ... pricoa ia die - ltllir. era. 

'!her9 ia al .. tlte poo•illilir.y tltat US fif'llD will 
lack tllo capir.al for hrcber 1-atioa aad 
..... 1 ..... r.. 

Laot S.pc.-.r che Jo,... .. eoo.-o~c 
rolwccoatly ai1'194 1 vi..-r ... iaa aar ..... t vitb the 
US to -itor cbip pricH ar. all •r.aao• of productioa 
aad 1alo, aad ... ure tltat Ja,_H fif'llD did ur. d119P 
product• ia tlle US or otllor couatrioo ar. arcif icially 
law pricoa. 

TM US oho .__... tbar. i.ca ...... 1,na •Mllld 
dotormi .. a "fair •rllet val .. " for Clio clllipa. 

tlte alr.or.acivo .,.. US corif f• ao a wariecy of J.,. .... prOllucr.a • aoc juac cbip•. Tiie •-icoaduccor 
vorld .. rkec i• ao l•r1• aad ao •al'"'811lo, ac a .. rly 
C36 llilli1111 cnia year accordia1 co .. rkot ro1oercn 
fil'll Dataquo1c, chat ic i• "•cror.a1ically U.Ortaar." 
for iadu•crial c .... cri••· 

'fllo aar-•r. c..,.,. •cal-..in •-icoaductor 
(MOS) alld .. iccor-couplod loaic (IC\.) r• cbip•, 
oi1llc-llic alld 16-llic •icroproc•••ora, •iallc•llic 
•icroc .. crollora, 1•1t• arrays 8lld acaadord cell• u•i•I 
applicaci..-1poci.fic iaco1rac_. circuit• Ct\SlCS), ao4 
lqic anay• uai•I ic:i.. 

'nle c- '""'-u won onliora•c 111DUc Cho 
aare .... c vtlicb vo• iacotldod r.o llelp US fil'99 1•c iaco 
cbo J.,_ .. •rllec, vorcll allout 4oO por nae of .. ru 
••1••· (Tllo US .. lie• up • licclo ... , 31 per •••c of 
.. rld •aloa, occordiaa co D•r.049 ... •c.) 

luc d• -'"• deer tllo us allll Jopd •i.po41 
tllh a1r-c ...,,., Ila• .. , •topped 8lld •rllec 
ffCHI llD• WC imprewod. P .. pla Ui Clle UI AH ... ..,.. 

- l5 -

The Uli Soaar.a tao• a •iailar •1-. La a -r.e 
l•at -11.. • call for acr.1oa os l:M aullJOCl - ,..... 
U-0. For Japea --.1 .. r.arifh l_.. ..... -ly 
likely. 

Th.• tlMI call f11r tlMI cur. ia proouctLO•· llut CM 

Japa-•• COo••~t "-- it viU ao•or - c-..aaio• 
ta.re accept fore1snora. 0..1:1i~o fir.a face trede 
cul-4•-ac• ia all i.•••l:rioa, DOt juat 
-1-coaductora. 

So tDe COo-~l CDOH U 1-iDI for otllr•r 
•olul:ioaa, •• ore •oae far-aooi.aa cb1,.....Ura. The 
loa•C painful to tbe Ja,...•• ai.a~ 1a joiar. .... r•lllip 
and productioa. 

la tbe past couple of years, 26 Ja,...oe cbi.p 
firms ho•• c:riecl to ••t up liaka vitb );. US firma, 
vitn •iaed eucc•••· The lal:e•t vae F11ji1:au'1 act...,c: 
to buy part of Faircbild S..i.cODCluctor vtlicb fell 
tbrou1b folloviaa political pre11ure ia tlle US. 

-tber opcioo ..,.. r.o Japa .. n firm ii tr .. , 
up -facturia1 baooe °'"noH a•, ..-..., US fir.a 
haft ai- e-. Mr..- u a fa-ice -· 

llEC Ila• a - plat ia 1.i•i.aaacoa .. icll i.au ., 
iu foullllrio• a- co ,rMuce a r..,. •f caipo 
iacluci.a1 llM, llllAft ...a IUltl c..,_.ca. ..c...aa.r.a, 
- of 1:be ..... Ja,...n c __ , oloctrooica 
c1111&l-r•1: .. , a.a lookul& at • eiailar op1:Ula. 

TH US-Jopaa aa~•c: dOllo •c cover Ja,_.e 
firms produc1aa oltr ... , .. kim& foroip -1acc11ro a 
C•ftDiODC loopllole for ~ 

luc for tlM Jape .... daip firm, Clio - .... fna 
the US i• tbac you cu naa, kl: you cu'c Ilia. 
Stroapr actioa ia ftry likely. lC,.cor Jlookly, 
2 April 1917) · 

Me.CO. '97 (C:O.,Utor a..i C-i.ca1:ioao Tr ... 
Sllov) boraldod the •:arc of ,...., c-1• be 1:bo -r. 
i.aportaor. yoar r.o .&ata for bi.ab tocllmolo17 ia itaaico. 
For vtail• tbo 1:ecboolo1ical diacropaocy lier. .... llla&ico 
allll i.u DOTCbora Nipilor i.a ovonllolai.ea, Clllia ,.., 
Cbo c~ry i.• r.aki•a r.llo fine atop• to aan .. cuc 
sap • ._. ,.._ •ro _,i .. cllaop• iD crlldo 
re11triccioa1 a• .. 11 aa tbo allocar.i .. of llillioaa of 
pe1oa to DDderoi.ao clle c-1:ry'1 tole,.._ .., .. u 
C09111111i.Cat1- .. cworka, 

Mesi.co trediti. ... lly baa 11.e a clo•oll, 
protectioaiac ec....,, our. caa.o i• caeaaiaa• toe 
IOYO~C docl.ded ill lor.a 1916 to Joia Ciao 
U.1:oraaci ... 1 trade orpaa.uci.• GA'n, Cbo !Oaooral 
&1r-c os TariUa allll Tredo. Tlli.• - pocoo1:1.ally 
opo.. tbe ctoor for • viur aac •ro ar.a~f-1:n.-arc 
••l•CCiOD of COllpUt•r• ... eleccrot11c product•. 

•ffordia1 oov cacnnolo17 naa alvor• i..oo • 
prool .. i.n 1te:1uco. The couar.ry baa facn •cao .. ic 
l\ardebip a1ace tb• oil 1•uc 1• 1911 •ad i.1 •tru111iaa 
ullder c:bo vois•t of poworcy alMI illiteracy. 
to.pur.erisacioa io • couocry vitb plooty of asceaa 
lallour cloarly ba• not booo • ..-.r - priority; 
Me•C:O. •bow or1disera ••J tho ltesicao •rller. for 
compur.ore •IM penpllOroh could rHcb oaly 
SS5¥ •illi .. tbia yoar. 

luc r.bOr• aro •ip• of llope acroH r.bo llOorcl. 
Me•ico ltol'O• co f iaali .. Chi.• ooar.b a 112 oilla.ee 
loan, jo1•tly 1uppl10d Oy l:bo World laak ...i 
c011110rcial lolldioa i .. cicur.i•••· &ccor•i.aa r.o • 
US IDll•••J official, the lte•icoa Govor9001lt ba• aac 
recai•oll •uc• _, io • ., •pi.cud• I.a ai.o.c , .. 
Jo•r•. 

wttile •H of 1:.. 1-i•I fll04a will Ila ,,.., -
llou•i., alld pro jacu 1uclll •• llltla.ldH& reM•, a 1-..k • 



•- uy .,...... of S5 llillW. - will M allecauot to 
....., tale,..._ ...U.. ie die -UJ· 

1'aat'• ,.rticelarly lleartaai.lla co eetallite 
••i .... t • .,.,uare. Lout ,.er, ia ~racioa for 
tal-i•i.llS tllle YeTH C:.. .-car •-· •icll1 it 
boacn, l:M lleaic• '-•• t' ,....tlaUM tw llastaa• 
.. calli.tea •~ RDnloe. 

'"TM Htallita• an •• than llt•t are oaly IMias 
oarci.ally ..... ~ aaye Pacri.ci.a Faria• a.rlOlf, 
itraai-..c of Fa...-1 C-icaci6a, ... aico City. a 
coa,..OOT of .....C-. Prwwi.•i.aa cola..._ ""icH co 
"tl'."ias ana• •ia Nte\\i.ce i.• aa ..,. _ _, to p. 
krl.., ea'.1'9 t ... t tllle Ntalli.c• ..-i,_.c tM lleaic
:0.wa~t vil l IM i.11 tM •rtlet co bay i11cllllle• 
:r....aa.ttara ...i recai.vare. 

AD iataraatiq "t~ of Moral.,. i1 tllat vi.ell 
•• ..ell aacaa• c ... city, .. re i• Mi.Ill .ado a•ailalltle 
for .. ca tr..-i.Hioll. n. Mai.ca C:...r-11t 
n,.rt .. ly i.e MsillllUI to -U ~i.ci.lla c-.. •i.- to 
facilitate tllia tfJ10 of ...... AIUit~lly, larlow 
.. ,. tllat a ,..11 ia .... r .. , to oall llonloe •..-c• 
aes-u to ca•p•i• ie die -Den us. 

u.lar tile - wy of doUI ~-.. , lle&ico LI i.a 
clla pnc... of •MMollUI iu toaall U.,.n perait 
"'9i~t1 • all ucept a,,nsimtely 900 of 
7,000 it-. C..,.tan an • 1 ... er oa tile lilt • 
.,...r tlle prniod arr-a-t, - felt tllat import 
pa.-iu .. n bard to cam llJ. 

Allotllar cllaap i• ill tile -.r import MtiH an 
a••••.... lleaico aled to cllarsa ._ti•• ap to 100 par 
c .. t of Clla •al• of tlla imfiortad aocM•· llow, tlla top 
rate i1 i• Cha 45 per caat raap. ..,itioeally, 
Plaaico i.aa a ........ , ice ~octic• of •llOlfill& caatOll8 
officiala to u1ip tlae •rtb of tlla pro4uct ia 
ci-•tioa. ly tha ... of 1911, t11a c-crr vill -• 
to the COATT oyot•, vhenllJ tllen i.a - «-ly 
a1r..r.,.. iate'r9&ti ... 1 Yal• for prllllucu •••• 

TM ec_, ia tlM ...iter - ~ for ttnicaa 
bui••-· Altlloa1ll tlla ec-1c imc .. ci-• 1i•• 
'hope, tlla us lmltHoy official clai.a cue, •til tll• 
,. .. 1trea1t ..... , it ia -..chl tllat a.en will Ilia aa 
oall...Pt of ouui• U11119ter ...ur. oa tile c-try. 
la•~. th• official aay1, dloee c..,..ie1 alr~ 
eatallliallletl ia "°1Cico will llactl• it 09t ..... 
tll-1•••· Major UI c_,ai•• alreMy ia lllai.co are 
11111, U.ioy•, llavl•tt-Pacurd, IC&, ..i apple •••• 
(lepri•tad vitll ,.raioaiaD of 04?AllA%IOll r 
•la&iae c, 15 tlaRll ltl7, ,,. 26-32, copyri.PC llJ 
tectaaical POliolli'IS C:..,.,. 4. Dam _. lroUC:HH 
~ - all ri1hca raoenad) 

~rae11·• .. icoacac1tor .. kara·cattiag iaco Jopa•••• 
•nd·!oropeaft· .. rk•t• 

leporu fro. Ja,_ i ... icara that Kor-
• .. ictlllduccor .aftufacturara ar1 .. ai.111 1r8' .. 1 i.Droa41 
into ocller .. ruco - a,.cifically ia Ja,_ ..,. tlla 
fad9ral lapui.lic of C:.naay. T• Kor- fir.a, s--· heicollltuccor ... telac-i.cac:inu .... 
Cold•C•r 5emicoll4uctor, II.-.• repot'c.417 ... , ,..,1. 
IC• co pocncial J.,... .. caoc-n _, llaft .. , vich 
...a.race aucca1a. 

nia9 To1&10 office of S..Otn11, s.raa'• ~iaa••c 
-f.c8114uccor prMucer, vo1 ori1i. .. lly oec u' ia 1913 
11 • ~aoo fr• vllicll co l'l'Kun -ia•••ccor 
-face.rt. .. ~·i,...c lltld .. cori.ah ia Ja,... la 
1915, Che fira ....... •rkaci .. ICH&ali.C ,r-.cu -
ZSfllt HMI•, 161 ... ..a UPMlllo, _. M« MM• - .. 
CM Je,_... aH Weac Ga..- Ml'llato. o.a,ita CMi.r 
1mt.c:" ........ • a--. • ..,.., .,....,,. ..... •0 i••• 
cf'i.c:id .. •f Ja,..•1 cl ...... n.c ,.hcua' "....,, • .,.ar lltld • half lacer, .. r oal .. &a C:M J.-.ral 
1e,.i.1t.c of Get9all7 aro tri.,la t ..... i.D Ja,..," II• 
Hi.4• "la ocMt' •-tri.aa, if .. c• ,....,, .. Clla 
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q .. licy, r:lla pn.c• .- tloe •livery •cMoi•l•, .,. caa 
•• u. llut i.• J.,. ...... if - f•lfi.l tllea• 
c:oMiti.oe•, it'• llO I-'· TMir - of axcl•i•it:r 
i• aa U.,...craltla ... u. tlley -·t let u La.• 

Gol••tar Saai.co..-.Ctor, 1torea'1 l•rseat 
... ufacturer of bOD6 a.,li.aacaa, lltaliava1 tllat i.t caa 
profit Illy eelli.as i.a ar••• vltare r:llere Le ao 1r••t 
,..,.ti.toe vitll Ja,...•• ...,.facturora. For • ......,1 •• 
... ,. 1toroat1 ....,foctarer• ,rMac• •iacr•t• c..,....c,, 
but <;oleetar llae ,..t it• effort• ioto TTl.e, for wlli.cb 
tll• -l-• an t .... •- •• •iocrtce aa.icoaduc:1tor1, 
lltut uait price• ere bi.sher. Accordiq to ColdatL~, 
•111 Tri.., there i• c....,.cition vitll Tl, Sis-etic• •"" 
ocher•, bat oar ~ualLty i.1 lli1llar 81141 our prLca• are o 
little lower. la ...orioe, also, S..Oaas Ila• 
cooceatrate• oe the 2)6it D&All, lltut we are baadli.s .-s. 
SllAl\a, ...,Leh 1• DOt a competi.tLYe proouct.• 

lot• fift9 are curr .. tl:r di•triltuti.q • ..,1ae ia 
Ja,.a, lltut it 1• yac aaclaar llOV ..cb of ICIM J.....-e 
.arlr.et tllay ca• daorll. :Still, ""ral loreaa 
•lectr•i.ca c...,.ai.u ,..tn 100 per cat 1rowt11 rataa 
ia 19... (le,riatd vitll peniaei.oa hw 
S..ie..-Ctor letenati-1 llafuia, narca 1917. 
tOpyr1111c 1911 bj l!aa.aro ,..hallU& Co., a.a Plaiw, 
tU., USA) 

Soria• c..,lote c..,iler for l.T 

tba SviH FMeral laotit•t• for TaclmoloU baa 
c-.latotl o joiac proj5CC: vitb 1111 co prae.te a 
c-.iler fnr tho ltodalo-2 Prost~ 1-...aa. It 
vi.11 rua oo ma 1111 6150, m1n c-ly nfarnd to aa 
the PC/IT (for nduc .. i.aatncti.oa oat, or l.i.ac 
architecture). 

The c_,i.lor c• llaMla 20,000 li...: of -rca 
co4e o aiaute oa a 61.50 •iCh tlla racoatly allCOUilC .. 

dY-n pracaHor can fittn. AltllOup 1111 ha• 110t 
1•t acida4 vbetlaer to offer tlle c_,iler u 1 product 
ic llae, aa official aaya, ..... a -.Ci•ioa to c ... i.,.r 
offeria1 it". f.Mor-t 11J 1111 -1• M • uaaful 
booot for c:M 1....-p, '*ida vaa vrictea by 
Profuaor li.ckl-• Virtb, tlle - ,.. ,.,,. tlla -rld 
Paocal. <c:o.p.cer Weekly, ~ 'Pril 1917) 

trau.i.111 io too •oluelltlo co Illa late to tllO '*ia 
of i.adiu-..1 _,1.,.ra, occorlli.lla co Wllour 1.-.r 
.. il r.i-11.. ?Ila L.alHMtr Pare, 11aa ,,.,.ad a craa11 
,roSr- to pr..,iM 360,0Uu craiaills ,1acea ia tvo 
:r••ro, •••i.11194 co ....-1- ..eufactt1ria1 traiaia1 
1•••11. i.a..chi•& hi.a ,.rcy'• 'llev Sir.ill• for 
lritaia' policy, ~illllOCk 1aa• c..,aaa•• wovld DAY• to 
c .. trillut• toward• U.,rOYia& the aatioa'• 1killa. 

T,.. aaac:c fo1'9 of fu1M11•1 Ila• yec to 1ta 

fi.aai.ise4. CoDoultatioao aro ,i.a .... vi.ell ..,1oyan, 
crado uaionioc•, 81141 ot.,.r iatoraotod ,.rti.a1, 
accardi.a1 co i.Nillr' • ..,1.,_.c .,_._ 
lotla Praococc. n.. Parry a1 aa1erl7 .... i.caaa • 
"811,_r larYicao C-uoi.oa oclldy oe CM flllllli_.I of 
lri.Cai•'• craiaa ... 

i.11our'• lMUCry .,..._ J ..... Hit •,.U of • 
L•"'1 of - per enc .- c....-, cu-•r, olld 
Joaa Pra .. occ'• office a1reod c11a• woul• be c11a 
'11toll-par1r.' fi1•r• .,....- ce IW'lll lr1c•1• iac• Li .. 
.,,. liar c..,.cicora. Pra .. acc aloo .,... of , .. ...., 
,. CHM tlla ·-CLCJ ... qtl&hCf of crn•H•. 

A c:..t ... racaoo of lricioll ,.._.,..,. <Cali 
.,..._ oaae &C -ld be a&lldy& .. CM ff._ a.a 
.,.,u 11uc ,... a.a ,ru1n,1e ... a.ac ocac.cor:r 
pt'IWHi.••• "'ftle YOl•Cary •a..I - CO Ila C: .. 
llaOC: .. , fotvaH,• .... ,,, \'1•Cl'aUU ¥1J, 
JS lier'•• 1917) 

• 



• 

Scee• told co ,..._ it ; .. t i• ca.a 

Sceccin elactnaic• c...-&n -t c..._.. tbeir 
-fact1ari111 cacm&..- i.f Scotl..,. u -t co LoM 
iu ha~ rew-coci.- u tllo r- of clM 
m electroaic• U.....cry. 

At laat ... k'• ~ of tbe ei.lttll Scottieb 
c...,_cor •"'- Georso llatllove-, cbi.ef iuoc11tiYO of tbo 
Scotti.., 0. ... 1.,...c Apacy lSDAl, la-llo4 • c...,aip 
to ,.r ..... c:.,..aiH of tbe boeefi.te c! t"e 
; .. c-i.e-ti.me --tacc.ari.111 pbiloooptly. Jun-i.-cimo 
•- tNt • -facc.nr cao OTMr c...-ec• fr
tM •applier at _,,. eborc oocico, uiq • computer, 
rac:ller tbaa lr:oopia& paru ill a acorolacNae. 

t,,.rybcMty from the ... 11eat iadiseoou• aupplier 
to CM bisseac Scottiab-baaee .alcioatioaal i• uador 
PA HUR to adopt Cbe JapaeeH pi-rt!tl toclloiq-. 
vbicb .... alroa<iy beetl eacbuaiaaticall; cakoo up b! 
•o,,.ral c..,..iee, -t oocably llevloct-Pacurd. 

llatl•"• Mid tbe ~epc could reduce 
i.-c•rr, sec rid of ,...r c...-u ... dra•cically 
cot -facc.ri.q -ca. 

nau ,..r• • • .._ ... -uar ci.- cllle la•t, 
alci...p it -&04 co U.l ill Nlf a do ... of tlM 
biuer - liu lCI., lri.cid telec• _. Di&ical 
'41•i,...c. 

SCotlrlll haa !Noe cbo9a u clle aice of tbe 
.. rl•' • aec...S c..,.cor - Tiie firac ~ ill 
tllo US, l•et-, laat year. ( c:o.pacar Weekly. 
9 April 1917) 

The Ult'• c-rcial c..,.ci.111 iaduc-:y i• 
40 year• old cbi, year, alMI tlle ... i,,.raary vaa 
colallrac .. "1 ,...1 • .,... _.._.•Leo c..,.cara. 

0. .. 1.,...t of clle Leo l acana4 io 1947 at 
J. 1.yDll'.1. tlaia -likely •iqraificacioa of INeilleH 
for tlM Ult cacuiq 1JrtN11 ...,,._. ...._ it docid., co 
nc-ce iC• admiaiecraci- buc flNllll oo auicallle 
119Clli... i• the us. 

The fine Lett (~ou &laccroaic Office) -C liH 
~i .. payroll io 1954. lt vu die fi.rec mclli .. ia 
the _..u u lie ..., fOI' c-nul c_,.ciaa. 

le:&.•• ..,,.rcia1 a.a ..clli .. a uacil CIM alld of 
Clle 1970., .... CM last -lai• VU caUa ouc. 1.you 
fo...t 1.ao c:o.,.acar•, tllli.cb 11ac ... pare of l•&liab 
lloccric aod claao lCI.. <c:..puter W..kly, Z April 1917) 

Over •n:r yaan, clle S..iac Uaioa Ila• allocar.ad 
euD•taar.i.al raaourco1 co Che d .. a10,...c of 
tuporc..,..cara. Th• ••t HCabhabad i.aar.al !ad 
oacbi• i11 Clli.• clau i• r.lle -rllllorao l&Slt-6, tlla 
da•il" of viii.ch .&at•• Dack ca clla 19SOa. Ar. lea• ctoaa 
7 lflPS, Clle 1&9" i.1 DOC aac...-dia1ly ta1C, bur. it •ood 
•llOUlh r.o •u~r. r.lle SoYiar. •pace pro1raa. Tiie 
fl•&•hi., au,.rca.pcar.1r i• Cllo &lbrua. le i• 
c091i .. rably more 1oplli.1r.icac., r.batl clle llSM, vith 
.. ir.iproc•••or c09fiaurar.i..., ca.Diai•a •• .. ., •• 10 
CPUI, ... i.• raca4 IC ... 11 owar 100 HlPS. 

la Cha 19601, r.IM Sowor. llai.• •ocida4 Cllar. ir. 
could aoc afford co diwar1ify ica roaourca• i.o r.llo 
uw.i.,..ac •• prMucci.., of •i•h- •:rn-. 
loYiac cecllaoloai1ca wr• i.mpr•••M vir.h clla ,.•ii• 
1114 •uallty of Clla ly1c.-IJ61)f C!My .._. DOUfllC fr .. 
Ufl, 'nlay .,.H "ually W,reHad viell Iii llua'• 
iacraaai.aa •-iaad• af ci. Wo1tan Ml'kDC aOd 
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~ ..... r.aar. C ..... CU&h.t7 -ld JU11' .... hu UI 

i.ar.eroac&-1 tr- u INtta ... ~n aad aotcwan. 

laar.ara llloc -r•i.-• of t ... 1M .H1U - -
•••"-lly tlM 310 - be- ....,.r .._. cop&ea. TIM 
tocbooloay 1•P i• LSt cD&p .... tacture di.ctar.ad tbat 
Sowiat wara&oa• D4I r ... 1& ... rod 94111&••1 .. t• c..,..r.iblo 
at t .. uaat~tioa aet 1811 l/O ~ laqla. 'Dli.t u 
ICIM ._ appr-b adOpr.ed lly \iear.era pcean. 

Sovier •iafr ... • are ofcaa deacriDe4 i.a t ... Waat 
•• tba ayu Hri••. 'Ibo So•i.eta tia-ol-• -.11.paar.o 
c..._ •• ES _,.el•, fro. tile lua1iaa for "uoifiod 
1yar.aa". n.. larcar ts ..,el• are made &a Clle SoYier. 
Ueioa. bur. tba ai.ao ~r ao -ll•r _,.eh are 
-outacturod io Huaa•ry, C&acboal .. all:.ia, Pol&ali, 
lulcaria, ... Eaec GelWDlly. Tbe ..-r of tbe biuer 
c.,....t•r• rans•• up from tile old Illtl 370/166 aad 
iaclucios aulcipr~•••or coafi1urar.i...... The faacaat 
of tD• ...Si.- raac• are .. id co be "uiwaleoc co tile 
l.111 l7Uil41 .... 11. 

A ai.llilar acraC•CJ o( caapaci.bili.ty vicla a key 
Weacen pl'Mucr. ba1 al" boea ca-. - ia Cilia c ... 
vicb • l~ir. Di.au.al '4•i.,...c Corp. FDP-11. ti..aa 
wn Haipaated Sii afcar Clle laHiaa for "lli.aic1 ., car 
s:rac-·. TIM ,.,..1ar Sll142U <~ u u. ~ a.a 

· ..,ore .. ruce) nu n l lllPS vi.U up co ..._ of .a.a 
-ry, rakiq i.t i.a parf•- al ... aU. DiC' • 
PDP-11/Zl. 

The li.ucera lllloc ia abo 1oariq icoalf gp for 
cbe •-facture of -.c ic calla -...uia. TMM 
JZ-Oit procoaaon (call" El2 or Sil52) an ~c t• 
be c_,.cible vi.Cb clla DEC VA& "-t ..,a-rod vi.ell 
1-r-oauicy c11i.,a. lulaaru, CucilloaU.au, .., 
CM Sowiac U•i• are all parcicipatiq i• Clle 
dawel.,...t of tllaae -•i.-• .., Lillie• pnUcCiaa 
of aoclolt i• the DEC VAX ll/7SO ... 11/780 raa• ia -..... , ... ,. 

The ralatiwa aacceH of clw 511 r .... ci .. ri, 
iafluaac., cllo S....iot u.i .. '• dociaioa co boae ic• 
firac wol .... ai.croc..,.cer oe • cbi, ••t 
w,1-cacioa •f Cile PDf-11 iaat111ttioa •at 
<aaaloa .. • co Cbe l.Sl-11 , .... ). Tiie adw•cap of 
clai• approacla lay _, ooly i• clM famliar\cy of tbo 
uciUOloSY, llluc alao ia die fact tlMIC • rul-cime 
opar•Cias •:rac- vu ..... ua111e. nau _. ~ 
for a couacry c ... c puc• •ucll .......,i• oe proca•• 
c•crol •ad iaat~tahoo s:r•c-. 

?bi• cl••• of proctu.:c i.• awai.lalt1• •• ICM 5111300 
aad IKUMIO r•1•• ea vell .u 12 .... alt of C1M 
1lucroa1.llr60. c-ic.ac co tlla 1.11-11 .... crucuoe 
nt vill coeei- i• cba c.-Naa4 mcr.-11 ... 1.,.. DJ 
tile laacituto of lofor.acic• Pro111 ... ..,. caa 
lateraaccorul Sci.aotific aod Tacllaola1ical C:O.,loa 
for Per .... 1 C..,Ucar1, but i.c 1• ...._rac.., r.aac • .,.. 
caapar.iDi.lJ.•J II'-~ ...... aacrifi ... 

Tna A9ac ai.cro, eiailar co aa Apple tla, vat 
tllorc-li.wod, vi.en ell• tSTC for Par1oaal Coopvcer• 
receatly killiaa cno pro1acc co raloa•• produccioa 
capacir.y hr •re ..,.."' producu. 

n.a s•P --~ ... •• CIM l...-pric.,. r.w/•icro atMI clle 
••paa•i•• tlakcronika-60 i.• likely to Ila filled vicb 
an UM PC looll-aliu. l.iait•• -ufaccura of nri-• 
llOdol• u1in1 a cllip equi.•alear. of cha lncel 8016 baa 
already lle1u11 i• l.aoia1rad, ttoacov, •ad Ki.oak. lt i.e 
cbou111c cnac tba ••i•r.101 producr.i .. capacic:r vill be 
auffici•ac for oaly aDouC 20 por c .. c af clla car1ac of 
1.1 •illion ,.raoaal campucar• 1ar. by tba curraoc 
Fiv.-Yaar Plan co 1990. Thi• capacity vill IN 
iacr••••d, IMIC CIM IOYiaC Unioe VJ.11 import PC clooo• 
c1 .... u, aoy ... rcfall. la.prioCod v1Cb ,.rai.••ioe 
of DAT..,.,.TlOll r .. 9aa1 .. c LS Karell ltl7, P• j0, 
capyri111r. DJ Tacn111cal r..-1t1ni•a c;a.paay, A. Duoo ... 
lradacr .. c c:o.paay, all r1111c1 ra1or.ed) 



bplaiais 051 

Ost, or 0,.. S1•t- laterc-ti-, i• • 
coaca,taal fr....,.rk for ~1.,...t af eta.Oar11• to 
-Illa diffanat cypa a .. aekel af iafoir.eti.oa 
proca••i111 aq•i....-c ta ~ t ... tber. Tba OSI llla•ic 
rafaraoce 90dal i• ma ieteniatioaal etaadard -
ISO 7491 - of tba lataniatioaal Oraaa&.&ati.oo for 
Sta.O.rlliuti .. (150). n.a ..-1 c-i.•ta af .. _" 
l.yera: 

The phyeical layer llaal• vitll tbe elactri.cal, 
-balaical, anll PTOCadural _ _. of 
traa .. ittill( data. It iaclllll•• a..ch wariaole• 
•• •olta1• la ... l• and ta• ,......r of PLD• 
raq•irecl; 

The data-lillk layar i• coacaraed vith 
procad•ra• aDd protocol• for .,.ratiDI the 
c-icacioa li-•· It offan a ..... of 
lletectiaa _.. conectiaa - ..... errora; 

n.a -~ layar deco~ bow uu ara 
Cn•fenod llec-a ~cue _.. i.I ,rimril:r 
coacanlad vitll n.cU. ricltiis ... •~ 
i .. i•i ... l •tti0ru; 

- '!'-.c tr-poi.-c layer deli- tlle rule• for 
iaformci .. ac ...... all -ao• ...-c.-..11 
llaliwtry of ioformti• vitllio aell -~ --1u, iacl8'iaa error rec-ry ad n
coatrol. 'nlia layer ..,.racn tlla u,,.r tbno 
layan fr• tlla tela-icatiou lletaile 
llealt •itll !If tllo 1-r f- layore, •ll-ia& 
c ..... icatioaa faciliciea co ~...... vitllout 
nt1uiriac clMulf• ia .,,.r-la1er 'roe.aura•; 

Tlla naai .. layer lleab vitll tlle 
.. talllia .... c, -1-t, ad lliK-t:i.oa 
of c-aicaciou llet- proc•••• ill tba 
c- aic.ciaa lloYicea; 

- Tlla pnaoatatioa 1a1er ,.rt_ forwit 
c-ni- tllat all- ocller¥Ua u.:..,.cillla 
lloYicn co c-icacr, 

- The a,,licacioa laf8r ,roridoa cllo actual 
•ar•ica •ouatac !If tlM _. -r. le cOftn 
aucll fuacciou u ,.._n •tlloaticatift, 
uaor lliractorioa, 9114 file cr ... fer. 

llov lleiaa •-1.,.a ara..., of ctae futun 
i•tOTaaCiODll ac .... rlla ctaac vill Ila nt1uir9' for aacll 
\ayer of tllo baaic Oil mtlel. la Ciiia tleftl.,...c of 
eta.tarll•, llO Ila• bad tlM co-.,.l'ICin _. au,pon of 
ctae i.r.,.u C:..,Ucar tlaoUfaccurer•' Aaaociatioa 
(&CllA) aall ctae lacaraaci ... 1 Talosra,.. ... Taloplloao 
Couulcaci•• c-icc" <ccm>. ror _,1., tso 
1073, ()pea Syac ... tacarcotllleCCioa • C....cci.oa 
ori.eacell craaaport prococol, publialled io 1916, ~a• 
baaacl Oii E~ atatlllard ECMA-72 aad i1 cloaaly ralatad 
co CCITr rac__..ci.oa x.12.i., 

OSI is U.,Ort .. t bocauao of tlla di•eraicy alld 
eaocwou1 proli.feracioa of ilafOl9llti.oa-procaaa1a1 
equi,..ac. C..,.tibilicy of aucll aqui,..ac i.• 
fu9'...acal co aff i.ciaoc i.afo~ ... cioa proce11i.•1 allll 
c0111Uai.ceciot1 - ,,...char aero•• • r ... or aero•• ctaa 
alolle. (laf.,..cioa aourcaa: ISO lullatia, 
Au1u1c 1915 ltld Dac ... ci.oa, l' OccoDOr 191$, repriacacl 
ia ACClS llevaleccar, 4 Harell 1917) 

A UNII orpertu•i,!1 

Me1c bis c..,.c•r• ca ... c foll.,, prosr ... wriccaa 
for otllor •aufaccurera' •clliao•. 'lhi1 i.1 blic ... aa 
c..,.cer •k•r• Ila,,. ...._ reluccoac co aca.tarlli•• 
clleir .,.racia1 ayH... • clle •H•r ,, .. , ... whicll 
..... Clle c..,..cer'• i11cerul verki•1• aM •Ila ell• 
•ic• acc .. lled co ic <••r .... , lloybeerll•, acc.) 
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fut1tti- p"'llftlf. "-facc•rar• lLke clM •7' tMH 
little .....-lie• lilelp kn' c .. t ... r. locllell iaco 
tbeir - pro.tutu. C..t-ra •'II fH ,... vitb all CM 
iac .... ti.ble llit• a.o piece• oa tM •rllet. 'hlei.r 
lli•••ti.afacti.oa et l••t ,....,. •LIDI of peraualli.a& 
c..,..cer c....-i.01 to tbaqe tboir •1•. 

Tbe prolllaa 1carc1ly appla.aa to per .... 1 
c.-puter• tlftich are •a41caca4 to a •:i.aal• oaaar. Tbe 
.. JOfLty ••••• operatJ.D& •Y•t .. u..... •• llOS VDJ.Cb Le 
prCMlllCH 11,. •• -ra.caa eoft,,.re fLro calleC 
Ka.croaoft. UOS 1.a - lly 1 .. oa Lta per-1 
c..,..car, uod lly allout 1)0 ocaer per• ... 1-c...,.cor 
-faccurer• •Ilia& "cl-•" of tM 1111 PC. 1-r• 
era allout lU a:i.ll:i.oa per1 ... 1 c.....-cara 1.a ca. ... r10 
- ulLA& 111>5, ... , ... ,. are u1cra .. :1.aa by •-t 
30 per ceat • ,. .. ,. 

IL&&•r coeiput1r1, wu:i.cll tie to11tb1r •0&••• of 
u1er1, need • differaat CJ'pe of operatLDI •11t... lit! 
u••• •e ... ral 1yac ... , ""icll ..... tbat •ma of Lt• 
cD11pUter• ara iac .... ci.1111 vi.ell otber•. Di&ital 
Equi,...c .. ., •• ..-raci.11& 91ac .. callM VllS oa iu 
aiaic-..cera. 

loclll UM ..S D'=ital Equi,_.t, u .. u u otller 
-face.ran, alao rffar .. niODI of a alceruci ... 
operatiaa 91H• callad llQX, ..,,.loped !If Arlt 
1,.cificall1 to work oa lliffaroac c...-cara. Altltolaall 
Ullll ia ,.,.1ar vitll acieaciau aDlll ... i-n, ic 
ace-ca for •ly S per , .. , of 0119Htiaa •1•~ ....S 
oo .Uic....,.cara ad tllei.r lliaer -illfr ... brotlMl'I. 
0.. .... i.• tlM lliffaroac llialecca of WIU.. 

A aroup of 11 c..,.car coepaai•• i.a -.i.a& co 
iroa ouc cllleaa •iUereacea. 'Illa croup, ca11M ~. 
iac ludo• .U6T, Ui&ital li.qui,...c, Oh••tti., hili.pa, 
Si- allll Uaia:r•. Tlla •i.a i• co ha•• a UllU proar• 
wriccaa oa oaa IOPill c..,..car rue uafaccarM oo aa:r 
other IOft:ll Wlli.Da. 111 i.m11a•oar1, CM ICDllP 
rec .. tly ~tratd for tlle hrac c:.. ...,, er.ta v111 
Ille d-. AD i.otaruci ... l coacre ••r l.oa4oo'• 
lleatll~ A:i.rporc, pacl&ad v:i.tll COlllNCan fr• eac11 
-faccurer, will Ila .,..... •- ao tbat prosr-n 
caa lloftlop aoftvara for tlle - naa0arll. 

la America, a..u»tller effort ac 11: .... r•i&ia& 
operatia& •JH- ia 1•t11orias apeall. 1D J-ry, 
•re tllaa SO com,ucer ~iea (i.eclullisl& tilt ..S clae 
IOP!N 1ro••> asroed co ... ,,ore a ac .... rd called 
Poau. A firac wrkiaa llrafc of Ciiia laid •- a .. , 
of "lillk•" bee- tllo UllU .,.rac:i.111 •Jet• •ad 
applicacioa• protr-. Scaa0ardi&iaa tlla li.ak, ractaer 
tball tlle •Jet_, vi 11 allow c..,..cor c..,.aiaa co 11.eep 
tlloir tUferaac dialects of UNU eM abara protr ... 
vitllouc ctaaaaia& tlle n:r Melli•• wort.. 

Som poopla cllillk ctab praaoat• UllU vi.ell aa 
opporcuaicy to becoaa a •i1Dif icaac .,.rac:i.111 •J•C• 
ia tba fucur1. If it ••i••• it, UNIX ai&llt llelp 
Europoaa coaputar .. k•r• to sat • lli11•r allara of 
their fra ... •t•d lloaa .. rll.eta. Ac laaat tvo JapaDa•• 
coapvtar .. &•r• are taki ... cb•ot• OD UNlX. A DOV 

32-llLt aicroproe1aaor DOia1 JOLDtly oa•alopeo lly 
Kicacll:i. aDd FuJLtau vill uaa 11:111 •Y•t... (l!!! 
EcDDOaiat, 14 Marcb 1917) 

Uni.a: llarkia1 up caa vroaa traa? 

If Uaia i• e••r co •cart .. k101 atria•• covarll 
eetalllialli•I ic•elf u • •ia•l• alcaraaci•• .. iatr ... 
KlS oporacia1 •:r•C• co 1111'• lfVl/1.A, 1.c ..... ctMlra 
-ld Ill DO U.• Ull.e Cite proaeac. 

ror oae cnio1, alCIMMl&ll llH'• , ... ,, ... , to 
.. i•fr- U.iJI 11 .. lloft l'*-•ro at NIL, cw of iu 
.. ;or Mi.aft- • ..,.ci.cor1 Ila•• bad pleat:r of raa .... 
co loolL for OS a1Cot9&ti•••· L.eaal ... cechaical 
,re111 ... Ila•• ..... '' llifficulc for Fuji.tau alld 
Nicaclli ca .. iataia .,.rati•& •1•&00 c..,.ci~i1ity 
vicb KYl/IA .... 11 ... forced blicll ,, ... or1 aoc OlllJ co 
acc..,c co •1ociaca 1ar1• caell .. ,CL_u vicll t .. , 

• 



• 

• 

._ ai .. co nwri.ce leqe ,.rn of tt.ir - °"°ntillc 
ey9t- ... nltllilllt ..... tM1' ....... CO ~ i.11 die 
111t-c .... tul• ~eel' -.~ •• 

Ac ti. - tima. •iafrmo --.re ...... 1 Coqo. 
... .. ti-1 MY--4 Syoc- ia !tile US oM Si- i• 
ta....-, *il• •u:rillc cloa1' of lqol cliffi.calti.o• vitll 
llll, 111a .. M09 looki.111 for a co.poti.tiwe .. ,, .. c ... 
- lM, •-clli.111 ortlal' tllla• joat • l-1' pri.c• t•I 
to lwl'e •iaf1' ..... era. To cllat, 8114 •t ... il:r 
iocn•i.111 I .. syn- aofcvan prices, ... yaa -1c1 
tlliok •i.afr ...... n u ... u u ,,....r• -1' M i• 
tllo ..rtlat for • altonati". 

lat •iofnm __..n a• tbo YHt -~iey of 
tlloir llIS UOl'I 01'0 far from AMY to •tl'ay from CM 
MYS fol•. Mid if or ....._ tlleJ clo, tlley areo't at all 
••n tut Uois ia tile loaical 8ltol'9ati... Altbou&ll 
tllll, Amdahl, Fuji.tau, Hi.caclli., ... Uai•:r• ia cae 
--1~...-tible -ric1 all baYO Yerai.- of Uois 
rwooi111 • tlloir •iafr-•, -t ,,....n c-cu.. to 
•not •iafr ... U.is primarily to ICKbaical ad 
1~~ -r•, •rile~• tlileJ ... u ioc~al co 
tlloir prW.ry c~ial 1115 cuc-r ltuoo. Altlloqll 
..-lore •• - ~rcial applicaci- oqi.ully 
writcn for UaiJr-ltuocl lliaic..,.cer un-n maratiaa 
to •iafr- viCll Uaia, - an clll'n8tlJ villi.as to 
i-t tlla tim a .. __, it -1c1 taM to clcYelop tllo 
tr....cti~ri .. tecl feciliti .. Uois ...ic1 ..., u a 
-i•tnaa DP .,.ratillc eyoc-. llcw an t1i1eJ naclJ to 
•cart pitclaiaa •iafr ... Uais to • cuc-r Ht 
alnM)' .....,i.lJ iafteucl io 11'5 applicati• Hftvan. 

AT6T al- -t~ to iuiot tlllat DOC •lJ vi.11 
Uaia c..C'- to er- u tile otaodarcl oporotiaa oyoc
io tlM teclnlHal wrltotacioo encl Iii.cir.... oyec
•rket '"'i an it vill aho -raair• CM ....... c-rcu llU oponu.111 oyotoa. - t -...,,.. 
OYOnaiabt, llllt i• fi" co ...- ,.an, Uoia vill Ito 
tile damiaaac oporoci111 •yet- for •iafr-•,• •OJ• 
Larry c~. prooideat of ATH'• llllia !'acific 
oporoti•, ""° i• cryi.111 to Hll Ja,...H .....ion ... 
.. oro, -a others, • Ueix. 

So far, llotll Fuji.en ad licacbi UH ocarcecl 
•rketiq •iafr- Uais. fajitau i• Hllia& • 
•oni• of Amclabl • • UTS impl-cacioo, ud Hic:ocbi 
offer• a ,,.r•i• of Uais Syec .. v c:taat l'UIUI • ,., of 
ice 9111 •irc:ual CJS, .. ichar fujitou oor Ricac~i. 
"-er, -• Uaia •• • _, erOUlld a.. clllall•p• 
pooecl "1 •C&Jilll cl- co 181 c .... tuilicy. fujit•u, 
vllicb i• c•rreoC:lJ ie arllic:ratioa vi.eta tlll OYar 
cbaq .. ic copied pare. of ICY$/U., ltoli.,, .. tllac •e11o 
Ueia OS c .... c replace ocher oporetiaa •J•t-," .. ,., 
eyec- oqi_.-iaa clapar-t -pr 
1'••0J11ld. Ta-. "la - fialcla Dai.a ia ,arc:icularly 
1ooc1, (llllt) if Uaia is -'ifiocl co cner aYery 
applicacioe, it will looc ice 1cr-ac:1ao.• Ila aclcl• 
tlaat •iefr ... Ueia ia veall ia tr-acti• proceHial 
lluc ecroos i• ocioocUic .,pliuc:i- aad Mftvan 
c1.,,.i.,...c. 

fujit•u, wtticb atorcacl ••llias • sva•c ••r•ioa of 
UTS ia April 1915, •a1• ic ha• ebippa4 50 Uaix 
•1ec-. Alc11ot11h tlla c09p911J -•'C •a:r 11- .. ., of 
tho•• are runaia1 on .. iefr ... •, otleerwor• ltoli••• ic 
if oaly • ... 11 ,.rcoac:a11 of Clio cecal. Mooe of 
fujiteu'• U.ia ..... roporcocllJ nl08 OD mieic011pUcor1. 
1• face, Pujic•u or1iaallJ etarcocl •rkec:in1 Uni• co 
cooacarocc KC, aoc co c..,ac. vi.ell 1111. "Pro•iou•ly, 
vMtl our cull:-1'9 V9eCecl Uaia, C:boJ b8' CO buy DCC 
110Cbiae•," ••Y• 1 ...... 

Ric:oclli i•Cl'HINIM i.c• YOni• of Uab, Q.olopa4 
llJ latoroccift lyec-, keu llotlitla, Calif,, •lJ i• 
...,, .... r, oad i•a't echeclulocl to ecarc 1llippio1 it 
uacil llaSt ... ch. Ricaclli proja~t• 300 .. 1 •• of i.c:• 
11-UX/M ner Clla _, '"' , .. re. INC fov u .., of 
, ..... li• .... • vill So iaco :QI applicaci.... rujiceu 
h alr•MJ •lli.ppiaa • aatiftl _. ,,.,.1. .. of llTI, aa4 
Rica.lai plea• co raf i .. ice offori•I " .... c:i.ml ia CIM 
fucun," • ,,..._ •9Y•• lotb •i•fl'- •eMer• -
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tllo . ..,.r~• •nl~ •ff•rU& .,.teer port- for 
aaa~rui& .., oc'tncific -n, .._,,.r, -
cr.otnmoe Uaia i.llc:o a •U.lo c1p ..-racillc •J•tea. 

Tllo ... c -ceHful U.U ~Iler to .. t• ..... tM 
•i•fr ... ....._.. i• S-,...alo Calif.~ ...._l 
""icb -l:r•i• oocmco ...... ~ JOO _. 150 ef ' 
U..t •50 •iof.._ U.U iaoc:allati- -lclviclo. lu 
UTS p~t "-• ..-1 ... AMalll to ootalllin iuolf u 
• ,,...or of •:r•c... •of;.,.... i• ~ici• to .. 1atr ... 
ur.lv8ro, IMlt • ...,. ...._ · i• -t n•:r c:o ~· u.&a 
aa aa altoraati.Ye 1115 .,.r•c:i.8& .,.., ... 

Tllo OJIC .. tioo i• &r•T itool(, lliatarically • 
laqe am.111 -i•fl'- c.at- ... a - of m fer 
MIS •• -11 u ooci-rU& aad toctlai.cal 
•P11licati-. Accorclias co .-.... Sclanteer, -aor 
for •:r•t- Prvsr-toa oc: AT•T' • ioc:er8Cti,,. _,_rt 
opciaixatioa UOJ.C, tM aatiYe .... Yonioo of UT$ U 

aupporc:i.111 .. c:aMoc-onoacod tr-ti- applicac:i
..... 11 H aoc-n aoft"91'e .._ .. ._.,...t ... capaci.i::y 
pl._ia& ectniti.H. llallJ of c-... appli.cac:iaae -re 
vriu .. co na .. la2U n Y&lt un..n. n.,. wn 
111ifi::n to .. .._..., :sl60 -u. un .... _. ,_... 
- ..... &n'. 

'"nlac' • t11o _,. Uaix vill iafi.luaca Ills,• ..,.. 
Scllroc:er. •1.pp1icaciaae vill M wri.ttoa for 
meic_,.cen, .. peciallJ ClleM mac -n-rc 
nls&.ioul .. ~ li.U lafoniia. n.. t1i1eJ rill 
m,rac:e to ..Wr-•." Scnocer .U-lellpa cue 
tllaC: -· t ...,,.. io • -.1 ... 1. f..U.. ..Cil -
Uaia facilic:i.ee ..,,.rcU. u-cu. .-aial _. 
error rec-l'J an ~- "1st •Herta an -
.-.r "9J to pnYiM c:lloaa facilitiaa," oayo 
S.:broter. "tc -·t lie 11111& lliafft9 -rfCllial..,. um 
.. • Uoi.x - clo •• 

lt'• -1aar, .......,.r, -. vi.11 '-t ia 
de,,.lopi.111 c:taooo focilic:i.e• co ..-. Uaia fie iac:o clle 
MIS -r1c1; Tlae .. ;or ..._loporo of •J•C- Hfh9n 
-s-t caoh, ewcll u Decal _. loolo • ........ 
eo far UH cooc:~ to pwc: -at of i::Mir qao iaco 
l:IM !IVS ~Hkec:, lUYi.111 •lJ -uar •crap~rial 
COK&l'U Mell .. I.ill tecll8ol1t11. Saa "'"'· C:• -..i., 
U.ia tool•. OllHnere NJ tJll, vi.tit ico c.rnec: 
.-11:1ao.a Wl70 offeriaa, - cooceec to plOJ a 
foll ... r'• role raeller c:llaa oao of la8'erelaiJ, ... tlM 
otllar •iafr ... 'NDllor• ... ,,. Mei.Mel c:o pl.Me - UUa 
facilic:ie• ._io,..ac I.ow oe tlleir liac of iaYea-c 
pri.oric:i.H. S- an .... •••tieaaaa ,....CllU u 
offer UaU: oe i::Mi.r •i.afr- 11ar .. n oc all. 

•u - llo aayctaua .. c:lle l•r1e _.. .. it will 
•lJ Ila co lloot U.ia •• aa ..ai.c:U..l OS, ... a.f .,. 
tNciu co rwa Uaia .. a aac:iYO OS it vill ealJ llllo • 
our -u •iafr ... e, • NJ• ltl ... Gaw1', ...., of 
oporattas 01oc:- deYolo.-c: at CM claca .,.,_ ... 
c-i.cac:i- cli•ioi• of I'-, Wllicll noelh 
fujic:ou •i.afr ... • a• well •• iu - .... ,_re. 
"then an a a.-.r of rau ... for t1au. Tllo 
practical reaeoao are cllat ,.. ba•• allocac:..a 1 lot of 
peopi.e aDcl _,, to d9"olopi.aa Uaix • clle micros ... 
aiai.1, aacl ve coa' c clo ••eryc:bia& ac OllC•· ?be 
c1111PDtici•• roa•oa i1 cbat vo ha•• our OV11 oporac:ias 
01ec- for •iafr-•, clM IS 2000, ucl if ve oU.r• 
Uaix •• •• altaruti•• vo UIOlllcl lie c..,.ciaa vi.ell 
our .. l•e•." 

t••• Amclabl i1 IMleica•t to iaY••c i• M•elopia1 
111S•ori.nca4 bci.hti.H tor UDLx. "Va'"• soc pl .. cy 
to do i.a c:IM Hae fav JHH Hlli.•1 iato CM 
••1iaeeria1 allll •cieac:if1.c •rllac:e aa4 ....,.lefias 
praducU CO W,rOYa c-CU.Yi.C:J MC- Ufl ... Ilk,• 
.. ,.. o•c-u . 

Mai.Dfr- YeaclOH orn' C CM 0011 -· lleai.C&Ci .. 
to 1. ... ec i.11 aai.ntr- uau for 1111 •ppla.caca..ao; 
eYOe - uHre vi.Cit ueu appli.cac:*'-~ oo 
-uor 11arwara t.odcaco co _... tlle ,.., co • 
•iefr- U.b 01. o.. -II UHr i.• llev ior11. ec .. 11. 
~trOll.arap DaaD Witcer, Wiiie•, 1.1.1141 _,. ••II ,..,.., 



bee - peace ' trMimc .,.licaci- writt99 fer 
MIOO U.ia-MMll lllllriloae -a.hit "f Q.Kna. 
.... Vi.teer U leakdc ta llisrace CllaM anlicati
-. larpr 9Y11C-, ..,,. lllS rice ~i.MM 
Geerp ..... "'9t it_., -rily M • U.ia 
-iaf- 9Y11t-. '"I -1-·t S'11l• it -•· nc -·n 
leeltd& -ry lllari at ltlla Scrac.a .,,aua i.a tut 
-i~. 'nley'w - - .. ry at1"9111 ia t ... laat 

aia --·· 
"-rkUs a1ai .. t a De• Wittu c-1cm.et to 

-iafl'- U.ia u Ult'• i ... ~ ... 1'99 ........... l't 
fer tllie ... ratimc ayac-. "Ye• n ,.n af Sean. .
Seat-a ia pnety _. • 1111 ...... • MY• ..... "O.ce 
- - l• .. liftl' uti'" _.. -iak- U.U, tlMn mau M -n villi..-n ta pt U...lwM ... n. -

baitallt -n 110i•t to • c .. ti-illC 1ap lllec
AT5T' • Ullia V.l •t..e.ri a..t cwrreet AllSt eff•l't• to 
c ... ., vi.till • official i.-.•tl'! ata..tari .. ...tlMr 
l'eaa.. to atay _,, fraoo cwn-eat -iafl'
U.l-cati- •f Uaia. 

,_ if .U.!T- ......... _, ...... -11:1-
t• t.n _, fna -ia&.m Uaia ia lllS ..,,ir-.a, 
C-... ..... w Ma llaallt"r aic.,. -nee fw -iak
laia U.l-C.t1-, -lyaCI MY• Saa J .......... 
......... ..,. .... 450 cwn.et .U.f~ U.ia 
iutallat1- .-.1' SAW ta ..._t tOO "r 1'90, -
i11CW.ba U.l-'8ti- f• ..,.~ten. 'nlat 
en-till rate far _ _.. die - '"'ic.., '°f -t 
-lyaU fer MIS .U.hma iuullalt&.a. 

lle ... ile, - l•s-tm w-Ret •tcaen 
ar. •r&Pa Ar6t ta .. ., tryillC ta tr-ton iCI 
.,.ratim& eyeua iace • MIS dlall-.U _. i.llatea4 
f-.. - • ,n-11:1"' lllifller-l.-1 auman. aucta .. 
OSI t11a11: U8 acc-.iat• -1 .,.racaa .,, .. _ .-
4iff-c un..n - .... - .. "'9rk. <a.,.riatd 
vitla ,.rmiaai• •f Do\TMlilICll' ... asi.mr, 
1S fffrwaty 1H7, ,,. 2.,_21, c.,,ri.alllt "f tecllaic.•l 
r..1u111iaa c..-,,, A. 0- _. lr.Ucnec c:..p..y, 
all ripta n.e....,.> 

Aa i111tenaci ... 1 au.Ian fw -!!fi!I 
TM .... far cellallara11:t. Mtwm llanven 

•"'•ills ~w ia ue fi•U ef •1•11:-ic 
-aaaai .. - - at tllle laat alli.,iciaa •f ._...r 
viler• 14 &anpaaa, Amaric• .- Ja..-.. c ..... i•a 
,.nici,..., ia a '-1tra1tiaa • die .... far 
.... ,, .. • iacenat~l ata811an, •titW J400. 

llecc~ic •Haailla _., .,. •iftraal, tlaac b 
co • .., , it •~C allaw die _....,. of .... .,.,_ 
iafa'90tica .,.,... of 4iffar..c c ..... i••· ?Ilia ...e 
far •iwaraality .._... die - ef • iac-ci-1 
...... ri. n.u ........ auu .- u call• ~-
le Ila• c. ... cacala (pl ..,. p2) lllllicll a-n tlle u--. of .. into ....... 'Ille .... cW. of Clli• 
n .... rd ~ elle •j•r iaf•-•ic• fins Illa• • .._ tlllac 
c:1ae x~ n.-.n Ila• •- .., ... tlle pYacacy,. naa• 
c:o 11e~ ... • ~rcial nalicy. 

Tllo lUtOO aca ... ri Hf~ ill .. ui.l " .. vay cbe 
iafo'90Cic• ayacw 8911 l:IM oleccroeic -•aa1i.•1 i.a 
c-cad. Tllo laconac~l lc.-ar•i.aac:Yll 
Or1aaisaci .. UIOJ - yaan q• Moi .... 8911 
d.-1.,.. a nrio• •f nl .. Mfiailla cllie oialope .... 
... ,_ ...... , ., .. _. -- .. 0,.. ., .... 
lacerc...at"tiaa (Oil). 'Ille Oil i• 4iwi4ad iaco •ew•• 
lewela, ells lli1lleec of wltic., C419Coftl9 ell& a,,.li.caci ... 
ar ,.,. ataadard• nsn•ial u-a.aai.... Tllo SI.UP 
dofi .. • cllorofan , ... •.-cific rulaa for •ucb 
a .. licoci ... , .... 1, , ... 11:r-a.oai .. of • -•aa1• 
""icb a• o....-iH c11e enc, tlle ._.., 8911 clle 
1rapllic•. 

'ftle fins panicipaci.lla La clllh 4-ocroci.aa 
..... , lricialll td•• .- lecanaci-1 C:..,Ucon of 

- ..0 -

tlle_lllt, .. ll •f '"-· laca CO...Hl. Disital 14-,,..., ... i.et ·---- .... ~~ •f ... 
hit• sue .. , •~r. Si.- ... c11e ......... , •f 
r.-l'al ...,_lie af Ge~, llrT af J .... , Oli.,..tci af 
tuly. ftlih .. at ltlM .. u.rU..• .- 1t111e s,ceey 
Dewel ..... C.~01t11.• af c..aa. "-•• , ..... l .. ~ 
Mfon tlM -•Pl i.a ._., lM -.r•• ... i.CI 
iateac~ to joi.a tM .l4UO cL ... lawacar.ac a -
.. tc-n ,..i.ca c..t- to ca• &.O.. ·~n. 

'Ol ....... ltlli.a ._tl'&CIL• lC - ,_nltlo CO 

.... rlll.M cut - aaly .. n t ...... 11.c pruc ... le• 
t .. I'• far • •iftreal -Hiii.ii& •Y•t•, .. t, --1'. 
cue tllle -fac~• ..n -•• , ... , of , .. - co 
pl'MC• cllie aaceaaary -.a11.,...c .. ltlllat cau ncllMS• 
..-, tau place. lhlleta.a lllh£SS, 29 .. l'O lH1J 

Fortllle!!!i!c umIDO pabl11.caci ... 

?-.. folloriaa .... licac~ an ia , ... •nc"• of 
ll>ei .. •riot" ..,. will Ille noilallle .,,.. ..,._., u ·--= 

Sltally - aqaai.aa11:~ .- ..... litiae af .. fc-n ,.....,u. 
~ "7 •• J. Sc .... i.Mr. 

C:O.,.Cu• ia U. ... , pncna i.81 ialluuy: • 
c- at.-Y of ... lica1tU. ... U.1 Uti• ...-u-. u a .... lep&al ~ 
rr • ...- "7 A.A. Pana 

ill:pen ,,, ..... : prw,..c11:a fal' -..i.,ias 
c-cn ... 
Propar• "7 1..1.. Jap 

Ter. of refereac• for a.. eaca911L..._. •f 
•ilic• f._.riea/Ma~ cncn• 
Propar911 ltJ' o. -..ck 

tocllaaloe tr.-. Seria• ... l: GloHl er_.. i.a 

Teclleolas:Y tr ... • s.rw ... •: TM 
iaceruci ... l cel-ica1ti.au i-..cry: l:M 
i.aipoacc of llicnelaccrwica taclmoleaY _. die 
iiwpU.catiwt far dnel .. iaa c.acrio•· 

..... "' .- ..,,.1.,...c ia .... n ayac- lll, 
, ......... ilia• of , ... •istla -1 ucllaical 
c-f•roeco ef die ICS a.-uluc 1r ... • .... n 
eyau.. an - Poilaale i.a tllle M:S ~ Seri••· 
Ui1tH Illy Ila Ir-, ...,. of tlle 1c .... 1 of C:..,.tias 
aad laf-c:i.aa tec .... 1o0 at n.-. Pel71teCMic, tllo 
... 1- coaui .. coatn.DUtUlu fr- L .... iq fiauna ia 
, .. a,.rc •y•um. halel. 

Tiie price of c11e ~L1cac1oa L• t11.)U 
(2S per coa' •1•couac ••a1LaoLe for .CS ...-er•l ..,. 
c .. i•• My IN o-caun boa :ioaUJ MSC at ~ri.o10 
Ua11.wer•1c1 Pr .. •, f.41aour1b 141LL4io&, laafcaa-.ry 
toael, C..ri410 cs:. lWl!p!ca.a1, 19 f ..... .., nu 1 

u. lll'C7I I tMQ91 

D&C "..,. fi•h suit .. va112 1a mr llleahb 

Pr .. ucciae wen.re i• -icaeCltlCcor ....-w• 
••ffor ~illl lewelt of •iacarria10•, -....c .......... 
_. ClisaU.a•, ac .. r•iaa ta 1 UI ''"'Y· 

S..ual af IUia .. Valloy' • laqoat _ic..._cer 
-fac&•nra an iH•i•1 vani .. • co cllleir ... i..,... 

• 



• 

• 

-.... • tM fiMi ... •f ma ·~· lt i.• tlle fine 
tWe e Cl .. lal' IHi- -U.ti.• ef dl9 i.eltlil 
P~l- ef ...naTe i.e ~te9llilcter -f•t.n Ila• ......... 

lM ·~ -• .-i.• fer ~ DEC ... tarTi .... , ~ 
tllie a.i .. nity ef .... HCllllaatte • 770 ...... le et DEC'• 
feet'"? i.a ..._, llaaaac ..... tu -r • fi~er 
,.riec. ~en an -r 2',000 ~c .... cer 
Pl'M-ti.• .-ken ... 1~ i.a .. ni.ara Califarai• 
vloaTa tllla alactnai.ce w.tec:ry i.e - of tllia laqHt 
lacal ..,.1.,.re. 

"- '""'9cti• -"are -n f._. to llMt tvi.ca 
ae li.llalJ ta .. uar • ai.carn.ap ... tlliar• -r• -• 
lli&Mr ~· af ·1-ral -lai.M' c~~ wi.u 
otlllier 1~ ef -n•ra. 

S-it ... .ctor pnM.ctioe i.aYOh .. worki.ac witb 
bi.ply .. i.- l•MS aM oqaaLC .. 1 ... u. T!trae 
-ltlu .,. 1 f ... ral n.-rc rec .... t ... t Si.li.c-
Yall17'a ~c.-.Cter pl'OMcti.• -rllan be at .. iee 
te 41et-a- .eiac ki.1111 •f llealdl pcelll- eccsr ..... 
•-nu. teaic ..ceriala. 

!lie s-iceeMctcn' 1Mut1'7 AIJMCiatWa lilu 
~aieeM a ·~ ee .. cam- i..rc- lilaalu 
~l- _., ..n.n. !lie neoltl an -.ect .. 
early ia 1917. <c..p.ti!g, 11 -.C••'•r ltl•, p. 5) 

"- awffu - ceclileolop U&an• 

9- an 'lilerall, ti~ ... a.rt' ~· ef 
c.._..a ia tlllai.r -'ti.as li .... -..pc -..c ~ -
tec .... leu. 

Accn'i.llC to •..-llara at a a..-. ceaf•r-• lllal• 
leet ~ .. - ... ~ra i.e tllla office, 
-fectwnn an illpnYi.aa euM1ri1, 1'9t tba i- • 
llaaltll laa&an• fne -ni.aa vitlil VDU• ati.ll _.. t• 
ba c-UanlillJ tialllt .... ap. 

Yanai.ca layltea, tac .... 1917 effi.car of ci.•il 
Mnica -- CPS4, :_t .. : ...._f•taran an 
dapti .. co c- ,nHan i.e .Uiaa ~·i.,...c laH 
•tr .. efal u -· 'ilut tllan 4-1 .... u M •re 
-~· of tlill ,rMl•.• 

~ CPSf i• Mckim& a call~ CM YUU -nan' 
i-ialat1 c.mpai..p 1r.ap u ... nfatJ dlecU • ..... to 
tM 191• .. alclil ..,. Safety Act. 

S,..olr.are at tlill -faramc1 •tli.DH uieti.llC 
IMaltlil M&ar•• fram YUUe i9cl .. i.81 l?t 1trai.a, 
1tnH ... u-1-•i.ci.• - -ui.aa of ara -l•• 
.. 1 nHlt of lle>'i.ac i.a .. ta fer 1-c ,.rwob of 

~--
no.re .... 1leo • cell for fartlliar r ... arcti Late 

,..,. li.ok -~ wor1r.i.ac • 'lllV• ... i.~11 f~i.•• 
of ai.ecarriase•· 

Precc:i.c1 i.• tllia UK • -tlillr pns-c -
-ra vi.ell YDUtl 1• corraatlJ laft to 1Ni.•1.._l 
c..,..i.••· 

u.a c-•• of strou i.a uau11 ..., i:.ec-loCJ u 
1 ... a<11-te cra1a1q, aa1d layae. ~.u coo oftn. 
deolera are _, ,.rcicolarly 11.aaa oa att1r-oai1• 
Ml'YiCI ... j .. c tbl'Oll Ul lilalf ... , •• tra&•J.A&, - ... 
Hill. Caapli.cacd _.11 caa alae caaeo 
fnotrati.-. lc..p.cis, t _..ril 1H7J 

5-tiaae it ,.,.. t• take .ace.an i.aco ,_r -
....... a.ea •- ......U (Ari.&.) c-U,. celleaae oat_, to-,. .on u. 600 I• n ... .a.r ,,--1 
C .... Url LUI: -Har, tMf IAaci ... cMt 
laceraac~l ... iM9• llKlili- C:.rp. • • prica c:aa• -· 
c- eceap. ht tlla ocllooll' .-.&aiauacora •iAa't -,. 
cMaper l• cl-•= U.,. fiau .. tlilef c•H - -
-. _,. ~ -,.i.aa c....-.u _. ._iWillC tllla 

-·-· ~1--. 
Sa,,. tlilef •ill. LarrJ It. Qari1t~. .... of 

"8iaietrati .... TYic .. fer '1..a.11 Cotalala~ty 
Collqa, putl tlila fi.pn ac clooa te Sl ai.llioa. 
Yllli.11 tlila oclllooll Iii.~ Pio lacal c...-r tlaat 
•appli .. cilia CD8'D•t•t• to aee ... 11 _.t of 1:1111 
-•~•. teac ... r• ... ot ... au pitc .... 1.&, uo. • .. , 
-11 du tlill collap ,. .... -r.• HJ• Clariatiaae•, 
"lt•t - of .. r fw-:.lty ... 1t.._c1 Sot.....-.. 
"-ld1111 of tlila i-r -nia1• of a c..,.i:..r.• 
l .... ~ .. Weak, 2J Karell 1'17) 
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The Microelectronics Monitor is sent free of charge to an approved list of readers. to be 
considered for inclusion in the •iling list, please complete questionnaire and return to: 

NAME (undertiM family -· 

TITLE OR POSITION 

ORGANIZATION 

STREET AND No. I°' P.O. Boxl 
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COUNTRY 
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Please detach and return to the Editor, Microelectronics Monitor, UNIDO, P.O.Box 300, 
A-1400 Vienna, Austria 
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__________ ._ .......................................... --------------------------·------·----.... -----· ... ---------------
AIRMAIL DELIVERY 

I would like to receive the Microelectronics Monitor via airmail and I am willing 
to pay for it. 

l. I will pay for airmail distribution through an ag~· in Vienna who will debit 
me directly. Payments will have to be made in convertible currency. 

2. I can obtain UNESCO coupons which I will send to UNIDO (estimated annual 
requirement: coupons worth $20). 

Please do nGt send us any coupons or cash as we have to see whether there is 
sufficient interest among our readers before launching any such scheme • 




