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tt&go 1 

If  li Imyl*« K*l»l«t B*ffe| JU€*f«i 8*I*& 

t***ld«:?©d *r thii MM» ralato 

W 0BC1NM$' «MNH^pftVv wH Uftl WISM lo MUMCMI with Wî# 

IMMUWIM at Me wfiitt* M¿i9t« «i a*?pat oliar stai» ¿i to cat m 
•Ml 1*; mcimtwiaz*   tfhilt ih» tm.htMa ei tha wliela a*sdfjr.* 

m mXf tightly Mlay«! Mfpaw*i It in imrititbla 
l|M ttaft Mahnt«— M*alaa»l for hasâa» MM*¿Al*,i*ialtt<Í¿ma 

«III w WÈÊÈêmmê aia*» at*t »eftJi ««Ott «t&Ot 

tai • «JHM 'Mil tv 
•f Mfft* iu iPitlalljr guniti 

«1» UH It MM m m %ha 
•f tMfl*x aal tr»iwjlvt   »ohArical 

«ni shatter 

¡í'^ÍL.       _ii.¿  



PfWHP HP m^mm, mr* <wm n*»Hffi•»"",wwnwv 

toe» * 

Ü »ill be ai,7>roeiatoa that ttoeo «rorjeooe rooairo «apU^. «xpaniituro of « v**y 

*<* orto*, oconny 1«5» «OM «* *«*t «*• WA0*9fttl dt' ***** ** haV° Hif* 
Ubour ronuiromcnte, not to mention oifluont iiopoeal ï*ébï«Ro of f*oat »Botato. 

Portimi, dermi* for BOW string* «wto» mvi nttbl 5u*cic«l «maUfcy ha» 
_ additional nrooecae«, «ioh o> *># too*** ton fi* i«*«»* inoluaic*. «e 

„vins of the ***•*• ti ro*ovo inpovfottl«* r«to* *" *** '•M"in<?'    AU thet* 
io», inorec.so oonmlexity.    Unavoidably, ttoreforo, oewitorotto *K*«rth 

Ima ione into „ltornatlvo Pothoaa of rcûuclï*. w<» ^  •'"" *h« *^J Rii;' 
Of *oduoin¿ cccta «id imp^vin« ciudi* «¿ *«** «*-lC W - **** sirniÄBö * 
f iM.la.ta.. countries .here dc^.o rr* «11« .:n* to«: it«**««««»« «*»*•* 

Mital .anient Htftof not ««tl»Tâo c* «*U i»ea to to ^^ ««• **» 

»icpondituro can bo Justified. 

4.     tor«?a mien tiroeescao BOJ be of ml«« I» thin owtost H* 

f.     (•)   Of.,tlnu*w0.C^tin,        The pftaaita of eo^nuoan oaatin*. a» m*»« 

«^   . "ÏUly «Attn »tal i. r**** i«to ti« to, ol m o**» «** ooeuâ 

Mli «il withdrawn eontinuouslrr fem Ih» tolto».   Yto Illation of toi» *to 

Viable precoacar acanto *to »*2« tooauotat ttf^v,*». M«t ito »W« 
y*., -tolo *• noohanicidly ^ weak «il notion totootn «te «i tol«lftoé 

»toi rivo. ris* to hot toarìn*.    Tooî«i^o3 to «roseo» View hMttte tov» **« 

•Weooi initially for low« mitin* ï*tat »tai* lito *»* «* âlirainiiw «m 
•my *ry toeently hov ttoy b*on «pltel to •**»•   Of thcto, Ito »eot «M*A 
»oil« «i« to to ito Premersi swo»»» or ltt ^ifi^ticnuovelepe« by tenth *!«* 

in teer*«, U.S.A.   Ft,. 1 **- « «*««• '""*"• »Wn" **• ^ ****' "* 
«to ««ni« eafity i» for•* fror * «ittoMU »toel to»*. -tKri» nn«»* r«n^. -tóf 

«iptorv of « w»ovoa »tool, »xtoti«lly «t« owiiad cy r»Mj»*   «•» ^ 
•». t^pttt»       tto nrodttct «ita it 10 tool*! mStimlmV* to to^r* Hü^ato 

^rrvïth to to tonitofl.   m th. Miin«itl«<i »Hléh bnv* botn ««* •»!««-. *^. 
»«It to mm intontì* » tb A ^t ** rrtlUis «ll\ id.»>. •» to i******* to%« «f 

«»Ito (to »*oa*ee « «• Mr % *<*).   »to «*toBV.^ of «oh • »fttoM t« î,,,|*^ 

Ito màX w^ital «Mt for « UK» W^* »«« » «^^«* ^^ •tìv lttlâl- W 

«•ltiv. f Mili tin» ••Mntlftlly* 

ê.     Alto^ntiY» totiim    of «mtimm* itoti«» «Nfctato «»• • ff»ì»tó** «• 

»f^n M m into**«i »w% of tto Mlttoü «ft% « • toJiln-f «w»»».   •"* 
•«mimait to «m mlttol« for «so t»toro «»;: immmt* IUJ INW!«ì^I towmî 

•lipit »to« M» lo»or yo» »to»« un* w*mr. of ato lift tot to **»**«* , 
•xia^ion *trf ooMowotloji of »tfoAlto »itoUtooAto, tto. «ny towt.   lto»m#t 



J*«0e 3 

••at* *ny natt nêwntftflte few Mit »wo spoetali neri typen of copper, e./»» 

ßradoa at alloyo.   A «etent ieooïiption ef oath nl.mt tit Pee* lu 
(Journal tí the Institut? of Itttale, June 1970, vol. 99, p. 161) it 

«ypUal of • oovtltpent of thin typo« 

?•     M     AUJtotóG       Atttht* novel principiò aomewhnt rkin to o<mtinumi, 
tejttêfta i* WL» toning«   A solid roa le eontinuouolv ¿ti.m up through a bath of 
•et ten netnl, « leyer of eepper f&eiset on to the trarf«00 erri thur a ler^ei- 

Mantle* roí emerrtr than that irhieh entere ani at a cuitadlo temperato M for 
to the Initiai rtartin? ciao»    ïhe «?**.«*• T»*i",ht p?«*»«» 011% or ^ 

M * preeuet «hilo the root ia rteyeled.   Tinxvn 2 nhewa t< «donatio 

Theoretically tHo hentln-r of 1 kilo ©f oo?>??r fron rooct tempei'itture to 
•oltinc pdnt recuire« tht »an» hoftt aa 2 kilos of topper fro* lieu id to 

at tht Mitin« tenpernttre ant BO wndor Jdeoj. eenditione double the eur.ntiiy 
bo tolidifled o* ve tht mrrfaoe ma nata fwt of the eystea tu* product.    In 

effielenelee tf 9J» tr ateo aro el ft ime.   Thit devolemcnt r/an oririrmn? 

IT faterai Äleetrie Co. of Sehonovtftty, iha Torte and o*yr*n«free «oppc 
• protective atwe.vphort in the thief nroâuot.   Part*©;•©**, i)#? 

t tnwrinr, ***oeso tuaodiotoly pelt* to entering tfca coìte* w\¿-i 
M • atfffettly olean earfaee 1J areeented ft« fnrthsr dpcooition. 

1» tata rod at a tato Of } tout per Hou- la operating, in 
la ttedea (reported in Dota Balletln, Pebmwry 13th 1970, P. 16). 

te    A tAtltet prooooo It eaerlbei to Memori* the Soviet Vnicn, sporte« Vy 

IN t. I» »tiler i» tht Aaetralaoiaa aviator« Kay 1$^C, «ut dct-.iled 3aae=l: tic« ' 
Él tagli til Atta not appear to h*vt Wen peeli uh*d. 

fa    |t} ^•flttCMttttSUaJi       ***•* Mût tnd »ore octpet la pr*UioeA kr 
ftfifin-;, t tacitai étwitfjttnt it tht disett depeeltica of a ehrq* 

tut« ritt itJilttt of rro*ttei4r • orthoC« vaiali hat tt 
It mttttAe   m Uff Intent, «ay g faeoleilm etetty of • prediteti*» t%itmi hat 

A iti tejtttt HI It *te*o4toi te • «Hott fttet ti a etalitteae atoel 
•  Ét^fltt^te^t^ott^ettB^AtB^a)   •^^•^g^É^—. • 'jft^ftv   JMMfeêB^t^nytft* 

lvvMeyvHtftltVVVwT;    tTVPMI   »•  •eJoJJer#^t«JW  J 

^•^»^^e^tJtt^Ptt    *^9      tPeeW   tJtevw   ^Pt*     ^^^twt**# wtafBjeoe^pi(Äi 

HA *t fnr no ttvii'evtlrl »Aen* **• 



f^.vittmmw' " iHWWF..M^p||pf-f*^PI(WWMIUpW|q|p| p.      Ill fillip lW! iii^l^ppi^WWiwpip mmmm 

*>    However» of «Il Ih« «woeesaea «o far <loi4criocd, this «no apueeve to b* the 

tut of nrenteot ooet reduotlon potential anC »arlte eardxlftl oonaidemtion by IK« 

Stnánar* 

**•    CSC^^I^^lOSklilll?       ?)* tufodnotlon of nt ri? and «boot nveduotii 
exenplifioB a rather difforont approach.   The eopper industry hae follouod the 

praotlca of stool and nlwainiua in tha trend to lcrfe place relenta wMeh hoi« to 
fodMee mill handling oonU wl froilitrte belter nlwit utiMaatio») HIHI Incinti rip,! 

eontrolo.   JVirtbortiore, ouotomor decanta for lon-j length ywftluato ave innxvaain« 

fo* alullcr i'euconfi.   Uowe»VJ» such plant pvûonn htrjti initial capitel expandllwr: 
ani eo while the tizno production planta Instili, honvjr nicle e^uirrmnt of inórente/ 

opooit of rolliti.; end automated to a ¿¡reni de,-;- -;<:•, « number ni* proootoat of lottes 

••patti OMt novo bean developed uhi eh oan oonvenlunUy be of&ted aoi- 

tt#     (a)     Cantina thinner saettano to reduee or alJmtnatf» hot wotf-lnf» 

As wit)- the Propensi proceso, úevelcptaante in »ire and rlw.inium teetmeio:?; hft*f> 

Won adapted for copper and its alloys.   Inevitably this? has needed the ooluticm 

ta? problema oonoernln'/ tht higher opevatin/* tecmaratnroa, the bettor oondtietlvitr 
for heat of eopner and ojcidpiiot) oherrcterlatice» roño <¿ *.vhinh still rasante in 

porti but the mot st*oeeee*u), eofan> appears to to the Ka&*lett proeeeei where two 
• water oooled etool balta net a« the nouid novint with the otri» boin» «net*   Ve y 
hk&i output speeds aro possible at the «ido nid the (1 .Tetre or moro) nomali y    de 

•ni problooe relating to feed in." the iMichiho with nelten netai often preolox'*. it* 
ttoo«   attedi up to 3 metrec/rin ere «net«* for tklr typo of wit ./hie* at ÎJ em 

inlet: and 1 netro nido is eronl to 4© *ome» j*»r he.'?« at noro»   3o fa?» »o detail** 
•toei'intion of operation or cop}>et Hoe boon published, but «no plaiït cposatifer; 
eweecofwlly la known to the «rite»« 

II*    Akin to thie mthed lo tha pceaibllltv of edaptifi", the netfced of enfctinf 
ttflp developed for al'iainJua oy tht H-.vnte? Itortneerin» ft«,   fleta! If fnd 
ttfr«Mrâb tluoarh «¿tor cooled relis*   îfcybt ths fast that the osali tiara « • 

tantect proeladee t móvil of heat lo tht aw» extent at in Untatoti1» nttltti io 

• Wttrlotitn § tinte this would neen «ray thin oootiono btiny; oatt at old* 

M*    MooofOTt no an alternative to a «avine Mo 1 »ouid, ttotio dioo nf 
yaohlto or« in nee, atollar to the caohinea rot>ortcd indo« wilt Mi (too p» f ) 

and th»ot ooald a««i» ewiorr to heve ili« jpoateet potentiel for tfsjntttit «tmi» 

ojwller tonna«ee are repaired,   qaite % nunher nt efnercial tellina« or» on tN 



Rai» 5 

on tant.ig My {• J50 na «ido an« ao thin no to ma M>« 

mal »mlopod.   9pood la alow so .Nil «ut put s toad to W of ih« otdor of 1/'¿ 
••at» no* Ht«*, vhioh whil« quit« licaUf Jtmnt fron a alarlo seoUtively lnaxpen»ivo 
imo»* of oojpltnant la not «uett a »rotto» to próvido with noi ton wotol. 

ti»    tho toohnlqui of contri fu; il teotin« to produco a holler eylindo* whioh io 
tÉlttiiijiitljr aav« «ni flattened fc,o „nptfroa a suitable etri* fo* oold rolling 
ofctmlt aloo bo not od.   fe» toaos plant ; n Holland u&ec thie procoos to avoid hoi 
Millnt «i a»t*footur«a strip » not IKO* and about J50 MI wido thotel|% 

**•     M     ifcHfll atonal <U lìti y iiiU1  r** a* ^c* r-s^q» ?** *J»«* of <N» 
•00» tvotnstloa wait« to *oll at high aoooda t«t «ith traditional pa«« acquane 

ir tao éofelopwtat cf trovai novel ailla which rro beaod an tU 
of a fo« lavan aodaotiona at »odorat« «^M«   ïhooo introduce Wohnte 

•f latainiiaial working akin to fo*gl g uni hafo «nde«G<mo tottaidoraMa étwolopami, 
IfttlaU laot 

tf»    H» Womit—» «ill orolonod h/ tttaitnlt la uaad on otocl to 

** " » m *** •*Bt» * «M* *¥ i» • stegla pao« at tpttét (isolas) of 
I mtam tv mm mm t*oJlt«  to if njanUlg«, nono ajeo apo*atln¿ m ottfet os ito 

ont ta» *t»a*walitioo of ovtr aovo otartline oduotlana eso undou*Wi¿* 
M* U * ho* workin* oporMlo» «non attlfed to itoti and rood prahcr.tr c 

nnoono* advontogio jevlé ntnwn to tao «oo of odd vorkUg tool.ni^nei 

*» fend*,)*» nill lottatati or n/ an* »ifany U »vitain lo au 
fat nHnolpl) of thla ntit ia atan* la l*& *•   It* usait* 

ft* HMH Ir food tollo tat* n fa» fumi to tu ooamrffir* t«ta» of tv* 
•*• JP** i**1 t**'"*** «• tinnii fofttly «Uà t»ro«nuUon of tho »toi* 
|ft«*of t*t*n« lata ottono« of •*» avolo.  A I* m «ut mill U è* fall    * 

• tati** mwêmim ttaot alle/ ìf Kf* la tMolatoot M OBI 

(«t*Ì§9 mw yjtU'JU, 

ontt ot tat ata jn^t^ntao» »HI 
^^ ^p^^o^nÄB^tj   or^a*»»»»»»»»a»?    ta»a»»atai   jR*u}^tov<at£a;   w»aaw>   »»anaa*   "*t»uap   t**»»*   aaajaj  90jpoj£«naw£^»Fa¿Bj 

**£ 1^ 



wp^'fW^iitWwmmWiW1*- vm9*!Pwmm***^*W^> J J* i..i,|ip;iipppp mm 

ftn;o 6. 

•0«     Pro» the point of vi«» of this Faniiw, the "rant ndvnhtû'.e of theee 
develouuonts, espectiO.ly thot;e v/hieh owi I** operated without rnh»i»M»t":» o^ Iht 

«evinco wMoh aeoruo from reduced annealing und pnnnaa on oer.vcn'ionrvL millo.    Tbua 

on the tetipnr hardóninr. brae» rioted pbove, the substantial Bav'm wae of J h«at 
treatment« and 15 passes on u conventional mill« 

•t»      (•)     Ätöf/ytltion of crftin' nnd rolli»"        fhe oo«t of hftn415.n^f coi Mr.* 
•lid other auxiliary O'¿erntionn hno fcour'Bt'd btümtion on wsoibilitiau òf oowbiril»¡r. 
eaetln- with rolling and the devoJoowento in (n) and (b) «bove have rewired 

interest olnoe the apsede of oparatíon oí rsantiiniouu cwtirj-*;, aro Binila* to trone 
•f those novel inorenontal rolí'n: nroeednroru    Such »tavt ienrconte nxs nlrertfy Wft.''# 

Vnnwn in rino fabrJentiori v;1<f.»r«* Kav^rnl riants *>v»»rr.t«> i Kosnlolit natiMna in oc¿>-» 

junticn with a traditional rill in vrldthn 1 «otre or rovo, but thn Tv«»*'^ ; 
«¿vantage to the oopno* industry would perhapa arine fraa narrower wiCth unite« 
toy 400 mn wide,    The eonoopt of e .TAO? ite die isïioWne fol .lured by a POìKIUIW:* 

»ill, for exanple, in onviounly itonsiuie end M.UïA vioalC hevíí «dvantâfc« to e. 
developing eountry «her« traditional rolling mill.i C'j not exitit* 

£*•     (d)     ¿ft^/M«ayL¿1?&*XJW^ Rpooeseos /nieh «void ©«»i.- «.; iind 
pevheoa utilisé producto whloh ecn be aroúuocd fren t! ? ore directly bhuuld RO

:
; 'JO 

overlooked.    Beeauee o** the hi »h coat of producing T*wtara toother eitb tna bio.» 

aethod currently avr.ilr.blc for ocapaotin-'i by rolljnr. or nproyin« on to cuy c. 
•ovin* belt» no production plent pp^oere to have ever operated on copper or ita 
alleys*   However * auch nroeeduros pre perfectly feasible end lenaone «an be l?n«nt 

fro» development work proceed in», en »tee! in aererai aount-eioa. 

t\»     The other aopeot of rollin: flat products which hnc been the cnb¿ce* of 
development la in eenneotion with iimnrevintf the acou*ooy of dinorieiene and the 

effieioncy of the final roilin" Her»»«   The 1930,s- and ind©1» paw ivturejain» 
•oeMaticfttion of mill desirn wtoreby the tvo hiph rill van tanroved by the uw <:<" 
baeking rolle, innroved tenniorinr devieea and innroved lubrieatien, M »nut 

«tvolefnontellke the tteeiiiinir (¿0 Hrh) and the »oit  (1? Hith) nilla beear« 
ftnmlnr*   They «•«•>• however, «ery expeneive in oapital acot end 1;. tht need fov 
•entinanl ekilled »aintonnnoe ant in th% Inst dooede :&voral éoei^a of loen sen- 

flioated rille hew* ben« pat fomrd.   Hie eseenee of all then» deetmii hen been, ke 

tuoteaee the rif»idlty of the Kill by eltoinatin • er ootitrollin • the elaeti« dia« 
torti "n of the huuein» eg)0 roll :>nd roll n»ck bendine by olther hydrauliecHy 

lendine er pre-etr ssing   the idll Heaelne    . and •• controlline the ftJt! fr»? ^       ] 
will, et by bend in- the veli V runpaytin ••: it «ver the imjt* port ejf ite lm»th      j 
by aydretitntieally l«aéw4 paie.  A tvwieal j 



•r tha fonar ohi* ha» boon» *ary popular io that dovelad bv Lomy 
*• Hoi* not enly i^provo* Cauc« woureoy but ft) so farter roapoftf« to oar- 
«••otiona * IncoUc «âne» variation (ooo l'ho Encinoer, 2nd July 1970, p,2?)f 

H*    A» «ltomativa ntthod of eevwetina atrip ",a,apew and flntnceg ia by 
ttAUicry oporationa after rolling on conventional plant by otcetottn« or 
»oiled levelling Vy an intocroted devioe «tteroby atrip ia ^iled ovor a ee»J< 3 
•f rollar, whieh impart a "etretoh" of a fe» pa^nt.   A rocont ^vi,* doaerttrd 
to tot« ISetal Induatriee, For. 1969» p.970, ia in oca in V.3.A. 

§9»     »J G.B.t. (Contact, Bond, Stretch) Hill deviead by CIS. Reoaarch 
»Moratory, V.8.A. - He. 4 iß a fnrthe* exteniion o£ ihit. tainoipl* -la^V 
•trip looped throisch ti» c«T of two dri«m rollerà rotating is the aCîsc dietim 

***"*?** ft *"ftU idUns *°11, *** *•• «•*•*•»•« for rolling hard alley«, ,1th 
#• - m rodttotien in thiokn.ee poatibla in ana pasa, bat it» value in the pre^t 
cevtext it obvioue. 

*•    M^TOff? itti fffW»ilf        Por oopptr and ita aUoya, t:;o oxtmaion 
te extenaively «iployed ft* notariale «nanita»!« fe* roll; 1.3 beoRuae of 
—J ebapea preduotd or Momee of tnsi* hot ehortneec«   C-jpper its*lf is 

MoMionelty tè» wir« rod bat MM «Hon for eyoeiul nhbpe8 «»<* 6B 

reetione. 

ML •fi fe» foeeteet proal ina onetmtorai i« eeaneoUon with ext ruai on. tì: »1 

(i)   *oeo preoented by ta» toóle, OMMOO tTtte hi¿» ?reeeiii»e en* 

o*,      (ti)   Mole» 

e%    (UA)   tteefaot 

Po   IMI 

atty «f IM peeeee, Woonoa «f tao ¿oug «IM 

óyelo* te fJMMiatn aita, say, rollio. 

it He) Ullat aaonot be «tUlaed beeea*e 

•«petto UM boon «j» •***! of domlopoanta •*•«* tha 

w f w*^*^^^^m  ^oo^e^   ^e^e* ^e^p^p^p   ^Rp^p^^oppmp^a  ^p^eaPV^e^VMajt 

tf *tt    lOMMl**"!. 
ML ^HM%   gOjgÉMMMMM.  MalM^E^MadM\ 

«to» Hui Éwcm btaauba 

itotele* 
iMiallatiOM 



füW i put nip Jippuuiuw <,\um-.*m*mmmjmmm 

mounted over tho main cylinder ucin:< oil /luid »odi»n«   VMa» tctfothcr with 

atitoaatic neouenein/j of vroan mow;*.cnt controlled oy liait uvátehen,hac enr.hlrd 

reduction of the "dead cycle" ¿ire» to only a few aeeona« tucmt 4 - 15 raiiiuter:. 

Farther inprovoTcnts with the aid of punch cor* or caputo?.* notera»  rive tn* 

polcMiLiul of contiiiUOUQ {¡utGiactic operation clthou-h it i'i sppcryrvTy "?"."» ".^v.l 
to ta*:o the press through only c single oyólo nivler nuto.-nc*i-io control» 

34*     Developmento of thif; tyoohnve lord tu ih« conception of tht **pa«J:«fiftM 

extrueion prona   «   a otftndtf.rdi.ccui (leniti which v.? to r.Vait 1?y> Uoi te.ipacitv' r-r. 

«)• delivered completely unuei:iUicù    -   íIíIJC*  Ila» KV*.     T¿tí ccvlÄ *«C 5f v.-Avc i.s 
the preoont dirouFSiom 

.15»     I» aluminium technology KOS?« nophiotieatni o.-uíusont han bean iBOtoilod '.v 
control eoeede accurately (p.nd if nocoaonry very it durimi the «jctvufcim cyn?.o) 
but frith copper end its alloys, a fiwd pre rmt uuwi in ucuelly ritafiua»* »intuì 

the controlling factor is the speed at which it la ps* cible to n:"ì<ù'- the 
«Mvciiiß product. 

36.     ftrtheatin? fo» extrueiurt has« r.lso «v»^~ ''/:?» »« nS«v,>£* to fJ.íIÍíit.dt* MOVO 

tmiforn and nor« eaeily avirUael* pi-cincto by tin íevilop^imt «<* i-apiú vi liet 
hoatin» furnace a, both ma fired end induction heatecj which pu^it of £u*tcr:<ti¿;i 

tv control by the extrualon prooa cperutov»    A voi y rreoont doveicpaopt ia ï)r 
ofcabinatlon furnace «hereby fuel   firing fol 1er'- by .-ltotrie h?ct.1n/f la ttowú» 

owablinr; groat flexibility in output bee^ueo the preheat inr: orn be vo.çy i'p1¿ *« 
tito fuel   firod oortion and "ronkan^ and holding it a ounS.i'Olled »afe t»-r.r?ï.tt.*^i 

with ataoophoro protect ion i a thon tmei^y porroraeá in the caution «if tîi* i-ui^^t 
Oloetrloally hooted. 

37«     Si titt«idod tubs shell peoduation tho iaa.far yhaif» r*ttn ivoa fcw wc.fet a thr'.i* 
ballot oholl with doped ends under « protectivo fttu>*phe*e   ?ne m avoic in-;j-.-.w¿ 

fVMatiea*    fftati a »hell needs no eletuurv; and no <t^i iar.»d3.?.toly. » .«a t« dva%- 

tVAftfctt»   futa an arraiycaaent would bo of value to-a i'erelopirn oou:-ry «fi«« a 
»wtttlvely tatti rxioiterwnt for tay éoaeotío copper tubili'*« 

Jt*    %<iiimUtle oxtrueicn has boo« doneribod aa the nroat eilige *mt   tht 

m&âm mmmm—t beoane» it ha« bom tho mb.feot c.r Btooh rtO»a;do»ati©a etüriu'. 
Ibj taftt AM pl«M Ini IM» i»4untrtnl omlicfttiona r-n kmmi, trini y UI^MUO Of 
dlffiomltio« aoooelatot with tho proon\r*.6 ro«««iived,   ?hixrret\cr.llyt N«oo«Pt tnf 

M*iftot b» bo voi/ oU.Uifc t'»s¡ .Kti'lwt>? cui tabid to U9C f«i* p^lv^-t.ntj 
m trane/vY*r attipo an o> «i/yfU tv<; 



rue* 9 
IE.    iltteunh • ***"*•"« •xtmiön p*c«. loko moh like « consuonai hot 
è*t»n.i«i p*e». «itli M, bolotor, oontai»«» cm dia, the Ration 1« oa**k* 
«it tetha cold by ouwoundin, tho WUot wlth , „.„^ nuli| ^ ^^ 

«1. UM aupnorta it mid ao alteteato« billet/ooatûinur fWctic* and «.Mon 
ballota of ooaplox croao aoetien to baoxtrudad ry thin method,    a, attroottet 
«tt would V» for tho diroot extrusion of wir« from tho wire bor bat Unrvel 
«•tea that * proaaura of I90 ft* pa* a,. ^ mlû u m9êmt^ ^ ^ ?0 , f- 

•it* oopper wir« to 2 «a. fatala & fetente!., Januwy 1960» p.«) and ocrr^ivi- 
fi« oatablished t»thoda of p*oduotioa would at tho «•»* appear to «ende» MU* 
• pratosa imeoonomio. 

A« artici« i» Contemporary Phyai««, *(&, woi.t, Ko.J, p.447, *o*iww this 
- end pmotypw proton ba*t boon inalali«* V 3.K.A.2.A. ¡feeinfielù -ad 

«•ttntly by tho British lion »wont lutate fcacurch teaouJation Sw woxî; -v. 
•ad ftlumiuiu». 

#1.     n» tppaxatttt, show» iiiipnnitteélly i» W* 5t w*d for ü« «xtaiwl« * 
*•»" •« tostiate of « ii« loaatoi a» a ohonteo» ia tho UH of a hiji *•»•«. ¿« 
•*****.   Th. btu.t noaad to fit tan ooateai di« mi fgmUoá with a pUtf^ 
•in« at tho bock M»tt in tho dit.   Tho «oataii»« io than filled with Uqnid «M* 

it ten» tmbjttt to MO* p*t«tar« and txteaaion ooou-^   Tab«« ** h*llw r-xtima 
»tei alto ht un by nino* thancaa tf tho «aratalaJ 

#§•    Aft lnosaioaa atthod tf ovoawoaia* »oat of tho dlaateantti   a of the fcydv»- 
•tntte «atentten HM| at aatiteai aten» tea boon pat ftevazd, Partly a win 
• Ml it «nteaéoi yriatiiiaaaaly.   ft» taltiai a«»««* ia illustrato« m ris.«, 
lit «ni tf tat «te« i« wtlatil ia atente^*« th**t ins«tt«d inte th* feststioi-n ntx 
tfti iaitial load ia appliod to atti th* ut osi t.   A ttetebte teiste of wir« ia fed 
mm t*t •«talliti ani bant teta a tonvasitat tUtpt * tha ate baia?» te «am «..•)& te 
» ^* »**»* aa aoaaOla te tit «antetear ante» it ¿lltei with fteid.   «» 

!*** T. "?"**• m Wm ***** **•*•*"****• «tant on to • wir« 
l,,,iwl •*• y ftetetjft untiti *«#aj» tit ttet MMN «tenaci* «4» 

m te pawwant aba «tea fttn ftootaates«   iiiltanatntly with tte 

^^ J? f^^* mm* ******* * •ii lli«111 * «** *• ^* «• 
•Ü. til ttttpii Hate te it pittai by a ttetr*«hin¿ v«t«u -jfu-taçh i 

ft» |4taaaa te" tana tettateli»   à 
anaaa^ft «a a^* ^aw^^* ow «at 
a«Mk M^^jM ^^1 

teiitttiitej 



,i i. iLix^mu<joi'\ i^nwwmwmmmmmi^mmmfmf^ mmgi^^^mm wurnmm. 

F'^,u HO 

ttchiiiouoo ewntiontd «V.ovft, a oiwiXiu? «ff«rt im.-  fcwm rwn*ot on «UttMuttiv« 

mthodo of tïfct RwkiBrt ir thir Urt óecmdt or no.    tow „r t¡* PJ-OOMUM nl*c*iy 

wmticnod for tho production of »ivo red turd •**:.* of tV.xr !.-m te»ov td»yt<.4 «i 

Die MM il*» fui' tubo »HGJ"! iï.nui.nctuzc. 

44«     Otntiiwau» nnd swdofuUmv^i pvc-oo•* - »*:* frolic» cotMwt;? teve Wç.» ucj* 

fu» yo-ri to mtnttXacturt oro»«r* oc-ccjot* iov t->«..-• »i¿« .«ni ti* §*s.t t*C*á$me 

applied to P.D.O.  «Orp'Jï í-6 ne? in ili« to <\ Mmîw* c.-.rirrU    Thaï« *.«?« yW^W 

I« tt .cop* for mich a rxict V,J>:.;; Ved '.o A !•:.!£*:•  ^-- *-^'^ >'.i\\ tot «M 

%.<*t?>r*.    p«c<»^iy *>••« i»-•• -.-.*-..-»•*• IVA ürtfrji ^o:»r.-ít»«'' *o •","'- /"-••••»« w». Tua*. »»íS.'OüJ *r 

txtwd«Hl tube shell« 7!> - 1W wn.  in ¿lsawi i«o ì*uhvi ¿c-u to\U lí. 20 • JO «w« 

ditaetor cith BO/jWi Vù&UM.M '•" -'«-^ tfciürnuac an ^-   T^^ic:».    Vii* A*fci* 

•1U i» ouoh a detcloi^ont, cií;^ir<* fwr.* ítu *:;Slifcsr l .••:,.? ?*4ue?* «R tfc-t tHi 

toil* ¿M clear of ih© tul*- durlns «w A>iw/.-rt ew-oï:-j íi^'U* »ií.'.v; i!-.:, .V,.vu*4 

fttd ttld ttotttion of tí* iuV,i.    The v.orkiü', ioli« íW .-ßlli* l'tïi Vu^l *p M 

tfcat }K¿ dstvs on an oí li íA: y cìi.'&wbonìti sat- e un'ine mt 1» oft** cuntió». 

i«.   Slottïofoweir.", e tu*- «?hOT i» cnotMr jo/tiVUity fot- otpf** twA italta' 

•twtske t?ply w&tàis-'ì ^ «euocd^ at <u¿ vis;* stù v¿í*h...Uta# 

J¿.     frullai  tnd cprny teehntw«?- huve duo feteo «fcjtrlr.tci bit K»f- nt*t» ¥*wi 

étwltptfd ©uttido the laV/'» tory,  sìthavh *ta*Ir tjùftMfOt f<« «tk^ns t ¿ 

MM» tt ^t finti di.-.onoio.'Vi tottlfl «pptar tt fet ¿età. 

If«     Itiwlly • precoas vliieh wjd« bo vtlutU« ** Atnltplns twfrtitt It 

•MMfnoUr« of tube fr• ïc-1'iti  T'rip Vy fftr-?ir.3 *»••** vtldin-s.    TulfeUllr 

ftv ttttt aav y«»*t t^i i'»r, op^lic^t^n t*> co^^x twtitod tht t?v»lt^ua% tf 

IUP* rttltlmnt voiding.   It* A»U tx#l«ii«ticr.   u UfMy iwHtst.-ifcUcai 

bota 4tl*yoí by thtiv e::t*Ut«t *>r''r;:j»r> ^* «tfc ..i u^itMlttt iftl 

It ftlly otttblteho* and ehf«îé b»i>cvw t^sttfilnüly ntpaîtr« 

AiftwiBß to t*tti*c diatntitns rr.d «Ht re?ttlv:4 m*h »Mil 

u   àt «Mi «t>»« «nobniii^i'i t^tlprcnc» n©¥t1^»*ttt« 'mm mm it *U 

tf IftoMnaüig epssdo of wtrall operr^lt« i^wH^ ^tit^a»ttJi tf »U 

with tthove cuih at eiwvitlina **»   **n.r# I!« ñi«oj*^aM) •* 

«to^lvtnwitt« WÊUvsxtU «f pwtHjt 

•M) It 

ÍA4¿\'.Jud& 
«f4 
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ani mivismm atante holdlw;. 

O.     lataia ef «VMritif* *w M hr»a nat tananai avariai fron tlw hfudmin ituod 
n«a war of atont 40 aatvos !»raeoo»ûaut et*od« of 30/40 wtroe per mnmi «M nor 

aatwal wtctioa for tha finor oonr^r wiro» whara ieaftnd vmrraMa ¿1» *ith p?cv*ot- 
«anally lattar o«a«dn for thick«* «mi^t ©f wir«.   7h»eo a*a apavulad in 

••nisiirntitti with oonUnuoun onronürr furo sao o, «leetsiaitUy hsataä by vtuintmr«, 

Mi prtfldod with a Ta?oteetivn vtooajihtrt ait*ia* of afean ©* af «11 ina«. <*cwaut<ov. 
n# nitro^n produoad by burning m'raaia as? proper*, etc. 

J9.     Ominldaj»n»U intoropc hua al«« aaaa «hont i» ih« 1 .«infitti of *u»fci¿».-; Ic^is 
•ni InvJNWoaar* «*f tha wiro surf roa V tha at>;ali«atii<n of hy«*cmtafcie « ftyóvc. 
iyntatie finia nvaaaura te tha catarial utv-'ar-oín^ daf omnticn i» th© can» o* 
énfarcatian.    Ohriuto^heMon«» nrtBmtrt tuba toohnioue with tb« wit*, taf eie 

atuevin« tía die, nneain» thron* » tobo »itti ©nljr a omll *w!ial élowmiM, mio 

afcieh lubrioant ie dram nnd M hydT**ynnrie Twaaa»?* i» build up at the di« ct-tsy 

!• «ili knaa» and é»&nine, IM* ara donreAeed e??»©eiebly -jith irr rovai' labrle-fuc» 
•f %ht lia.   Y!» drawback of thie taataiiaua.haïrai «it tha nani few ¿iff©ï»nv 

•tana af aveannra tab« far ¿iffesaai dirottare nf wire hat lai ta attenete ti» 

pni ialite tha lnteieruit externally at a crinale bat «entreiße are-iaar- with 

#j*)e*aati*. »vanita,   »teeat oa«!:, reparta« eyfffcavccn and Vorort, Jottmal cf <.y* 
latitata af tétala tfea, val *, y» ff*, aha», that tht dia land ta ûwm. h*xñ 

mm» »ita at ft Miran par aaaaai doeatweei »y SOfí with laìirlaant urease?* ai 
•••J hftf pa« a*, aw» af) hm tm aneh nanita nava toan aaailai in pantana hee 

«NFtfaa af lever «acta af «ruwih* in the, 

ÜM af a «nahint Ir a ataular martin» ar 
vednetiutt par ~*«c.   ¥he lar-, ¿to 

tifanti*» letorieatlan af tha «ira An vv.J.? 
rallar dine ava oantiierebly atta 

to null lana and Uvaa af 

Mr Ü that tha ttvt« nt-*t«H 

no^a Warjtinaa 
arida «f ^Inat tvar 

wt WKê finali a 5 nfn^ wnf ita 

in 

dh*hdfc«*.ji 
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oxonoio utero vho stimo tvonrt at in other nrooo IBO« M«M bt» omm. 

$1*     Signifierait roduotlon in Crrvrim lead htift boon í;üni¡v>d by the my».! tenti en *ï 

ultrasonic enor<?y to thr> drm^iir of oe;r.«r <•'** othor \A-¿U\Uí, but jwcì.low»-. noiv. 

rnoountorcd duc to pick up of r.^tr.? on th» dio« md r.l»o difficult**^ «it.h ewuHn' 

of ih* di* to tí ¡o ultiTOûnio liviMtí.iuthJiw   ¡íowaveVf & rtv.ir.tlen oí  ,V¿' in ího ¿:í;".í .»•.: 

%mé i« ronortod in U.CtA. fron tmoh en aíwlscatieu viwa lU.iwin«* ti¿\**d ctfr.io' ..í:Ví 

IHM* dimmer, »nA wV.tVmrt, Conumtawnry rhvnj.os» voi  i,  1$6ö«  i». 4 V * »  (O)*«?»«  <•<•*•• 

"oon&iâerp.blo <mvin'íoM ooour in tie d-'nuir»*- f,f tut» w'V» « fixod rrovirrï and '.'it 

n "production trpe rechine" ha- hoon en«rntir!<? for fivVtrKl ;.
,
«íUíS ìì. a tv\bo» ri!*/ 

It lo oirá nod that tho ¡pontee ¿ Ixm^fHo ere obiiKnc-i fren fio PT.V.X ^t !•••:» of   un 

finar^y, »I-.en ïïOIï  th'.ck.-.cnc is rr-nll r»nu the W.\Ví»íC- '.:'.',ï:^t«r/,?r»\i.  ¡.In.*:'•:*•':»•. •»••-*•.•« 

is 5&)l1*    Inforcatici! or. tiva . ! ..le   -ubjoct íu, !¡S.VC%C., very sporgi. 

5#,     fer¡ 2.STÄI, PGE'ïlîG HiOCX^S        fo oo¿ioluá# tMe ravi**, mention »to*., t* 

bi Etaéo ©f « vrioty Of dovolorcionví.'tí.nod ri;  wr¿íxi\;i ••"'•<?»?¿ «"»tri«.•.•»•,-• «•> <'.••:•.•. v-v* 

« oÉnifini ehod product and nrocYcin.'', a •onroonc-at dtvaet.    In tha nyç»';»t totï-  ä , 

MIMI of tiie8« proo*s~ea o^ulv) b-.* o¿' vr.Iue ib tavoloni;-,.? ao&'.irier; ¡.-ina* otri-I O 

oxmndiaivc oould bt eonnitorcùJ. i i< í:ü tiicaí '*i p-im'.-Jiir  iimiif itr>   1 planU 

Infortuna ta ly, non« of th*i nn ;-»-*'. noimne to ì.'ivti Won tüvojo.caí*. very far. 

SI»      (•)     &oo¿U&in.2        ?«* »•"* di.-íoot routa b- vr**n inoifcsa not el >;r.d M 

fiRlfihed »ï-oduot i« ceti::*! rrul ^re-Ptmr« di« erst in.* Itmd» to v>\ntû oro&iotíor. o¿' 

un objoot «f hi~h T>rtfc5..?4on.   Fresburo dio cnjtinr tf »©n>er r.nd ito %li©y* 

•KGtntn oonnidow.blc nroblwao in -vpj*tot of .*".it iwUriftlr.    Si« ¡JWIOí;, US*¿ fe: 

tino or olw.:iníur. occr. ¿cro?.op err/jk« ^,n ».»'•«* «n» «í>^"ir »nú i¡> ?n» «H«t^ ;> ^ -* 

"liio" i« vory lir.JUó.    Tr« liifcort^ilwael C«^«*- n»***sah Aos3<¿titic« !.,fö 

iritiatod triol» with dios <ndt of nolybCrtnun arû tun *trn cllo.va nnd alito 

r;i."niriObnt ssvífi.ro i« CíS*. OV*í? fü* cstín" r«p.»# ..ni. :«r*IJnm«y iîi*i nVvlè 

Lú»tor«4 tunrats« «w-aur? tob« tV.« »ost n»owinin'» Sftta-i»>l f©^ pur« «OT»\t«i ri*í. 

ssoossofnl tóalo í»ro rt-ortcá fro« lUly sf tovrxsr :-Av¡i for «mili «nuí.)iftl M^> 

•ttSJf« so «ftSt* 

¥>•     (•)     JPjBJë^ftC1^^        So»ìl<nr rofovcnoo: vu it» MO of UUB toolm^uv if» 

tho orsduotlon of wirt rod mé v«bo ofeolls Vmv» boon nodo .ai it i« c*»vi* *ly 

mlnaeble for nckiiift i finivH^ e^vowit.   ri1b# ?*•**("* t« «"»>««rtrtv rwH^ t« 

n*kiHf »*jr»*'04dos mia sinii^r rroduot», v&uv »tvJti-^tit tr>e«^(itlffiw br.'A; to V» 

i«V#m to «*»*«<»» ü ulte*« f>** 4««OJ^» with hi^ taraci pná tJofstvJ^.i «#m» 

duotivity.    Xf ftoot* too« of «oMc.jtlvity en oo trtlcwk^, W^IMI ."•deKanisDl 
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•«tin Aziona Its arni «ni«v»eii»bly« 

*•     (o)     atö..TOOT.W«A^n-ÄWABia        An «««.jy lllfrOT,„t .„,. 
»«li«. .., th. ,„ „f M* «.Amu« -.>„. „,„,„,„ „, .„„„„^„^ ()Mt„lrnl . 
«Mi»•. « ^„nu, *..„„.  «„ „, u „, ,„Uv(,r eiM^ io tM notpj bt ^ 

Wl« V «tH» thp„ by hl,h tool „,M.    Mrt-dV ih«r «M. «..„«.J ¿ ,„.„„„ 
«ih «»,.«„„»„ «rrsouu to !em * ethcr tt„thM, oitlw ,„ dlt.,tMi]t f  t 

tA   «* 5«.     Evieni» fc^in« ir CC-^ «,* bv flrtn;  s *bw* rf w^..«,* ,w„ t, 
•*»* t* ^,te of tm «,t     in •*« to fdw lt into p -la ft8 BW( Hv¡^mUm 

•aiy in nn « (*).  *,**, ^ er M lnrwt w%#rlcJ M!(|| ^ j#| ^ u ^^ 

tbt .bock »•.    m tn# main, tt» **OO»M ia b#nt *>u„d ... tb« i,*n.»f..atn*0 *f 

*iiy 1«*<* e* eoanlex «H,ned ax-ticl». m*»* i„ m,n ntuilltttfi, .Ubo»*), *t 1M 

*•* aimlM to.tht oxwie» of iw t»,her. »,<* to >*«**»„ of ,ÛW; (w**,^ 
«••«If lik, tht eeppe^^onick«! MM«U« *•*« f<* *»«** W.^A. ^^^. 

^^ * ****<* nnd Cr0831^ *• **•!. ««* Striala, Mm,«, ,ni ft*» ,*» 
»iste l*?#a an« **f«.ty ¡wnnivenftnta In ÏÏ.ÎC. 

SI.      »aatrehydrnuUe (»Ä 8b) pM »«.«PawMU t0tfíiñ>, t^m*^ ^ «^ 

Wirt aisil«* in «*«#<* with, in tht ft».« untane*, <m aaofcria 8nmfc liaa>.,*.» 
bain* «wa t« wM# th. *>,ock »«*• «ni, i„ **» ^], adw.nt*.,» i« tefem «f'«j» 
«•row of *a*»lBi«, Hatwtn two eoiiiaat*,, by virt** eC *** ^„t n0,iM. ,„ 
«*».    A «nteel »xnnnlt would u« th# t3nmrw,i€<l ^ n ^ Äf e#nn-lp (y|(? ^^    ^ 

i« fttt«4 eltetly rmiM * hi'Jmrn .t ^ii.   Vho ooil pjyeâtto«« M^ 

•MWWt fî?«s tbt 4l««hAr9» ^ • bft* «f «onrt^iwor^   g^^y 
•«««t« i»« erorUd in the nork r4?«. imi tb» f«w* of w^îa« oxvm %ht t«bt 

%• fit * MMrtteT Éf.    Of tb* Ib^. ,««wp jwe^ly tK, lrfcl»f w»**, lie 

t^ftr „^t,,, l(l ^# ^^ t9ml ittimmim fcmiw. %mtm% 4% immiwt 4f 

«IT «v by tb* nfHHm *f «AP/ 

•«•»•lit «• «• sit k< i» ttiMti^i 
«# flvtilftbl« in tblt imYtiu} 



m»1»«! mrmmmwKn^m^vm^^m^^^^^wrwm 

<ffc?# % 

•MRtffM*** ff •#!>!** «ofnl^amfastuta ¡«œê*ê*« CHE it« *!»• to ***• *** 
«ftrnsiw« who«» ì foli thfty »ay >m «tmUeaU*» is te*#*«pát»a **«*»•-•». 
fu» extent io «hitó tny c: fc»K* ewt W *.>rU«4 ft* wi? ew«***7 •*** é**^ m 
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