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| haa e greal prviege to purswe gracuate
Studies in London where, not only did | stedy under
cne of e graal metaliurgizal thermochemists of this
century, Denys Kichardson, but | was expased 1o
theatre, The boy from the Canadian praiies had only
heard ef Alec Gueness, Margare! Rutherford, Raioh
Richardson, Vanessa Redgrave and the greafest
actor of tres cemiury, Olivier  Bul London, and
especialy fhe ©Oid Ve, eoffered the splendid
opporunity 1o acserb thar art, | aaw Olnder haice. in
Tne Mershant of Yenice (e plaved the Moo and
Shnndberg’'s Dance of Desth and was nveted by the
wnderstated, superbly confrciled power of  his
performances and by his grace on stage. Mot long
ago, | read a penetrating newspaper arficia on Oliviar
in which an appreciative theatra oribs analyzed
Dlivier's greatness 1 lerms of romanticism, heroism
and optimésm. Thess are words tha! descrthe many
greal men and women--peEop's: who sland oud
because af thes atitude o the human condiion, ta
living, and cause them o ashieve These ares
carainly aitributes fhat characierize Howard Womer's
unique career and set nm apart as a great man,

Thesa characierisics carnot be learned--
thay are in the essence of the person.  One cannnt
laamr to be rommantic any mare than one an learm
haresism of opbmism,  And 50 for Hoard 'Womner's
ramznbcsm, haroism and optimism came raturaily

Heward fas “groic qualites becausae he has
aways baen a rsk takss, 2 l=ast as cther would s2e
it. Cf course, to Howard the risks of warking in a
briad range of research felds—iust thing of them: ihe
creep of nigh-purly lead, dertal alleys, matenals for
sroglhalic  deviees, founcry  lechnology. titanicom
production.  iron ana  stee!making,  nonferrous
praduction, microwave-stimulated  smeiting  and
processing fse Ihe anvircnment—are not riskas atl all
Howard Womes 18 1hel most special of people for
whem ail Inings are pessible. Thesa people do not
azcept bariers fo what can be done; they have a
rastless inlellect that roams she land of ideas drawing
them together o formulate new concspts and new
ways of thinking. This s the essence of craativity and
mvention, ungerpinted  also by optimism and
romaribsiam,

To Foward, there were no rsks in shifting
from his acaderss post B3 Frofessor of Medallungy
and Dean of Erginesring al the University of
Melbourne to become SHP's first Research Cirector
and 1o establish the Central Research Laboralones
near Meweasla—thate ware only coportunities.  MNor
wara there risks in becoming Research Director al
CRA& then eveniuaily retuming to academs at the
University of Wollongang, They were successively,
and sucsassfully, new stages in his life to be seized

25 opportunities b determing what waes possible
How fedunate the Avsiralian academic and industral
cormmunities are to have (s hada i ther midst,

To Howard there were no rsks  in
canceivirg, piloting and altempling e commercialize
the WORCHA process  Ever [he mmandic, Howard
first conceived the idea of how continucws iresmaking
might be integrated with conbinuows steslmaking,
while gardening one Saturday afterncon!  He then
had fhe lamearity o preseni his concept of 1he fumace
to achieve confinuous cperation at the AusiMM
Ancual Genacal Meeting im 1961, As Howard Simsell
described the furnace, it locoked sometting like a
submaring, The pancep! was not forpedoed But A
wias submerge in viporous debate. The ideaz was
that malten pig iron would flow inta the fumace and
would react with iran oss, reductant and limesione fed
vertically through the shaft. As the melal flowed,
reactions and Ine heal balance wou'd be aided by the
injection of pxvgan of by combustion of fusl,
Chemical Engineers would call Howard's reaclor a
cancurren) fow wessel Because the metal and slag
mowvad jn ke same direction.  Laler, swocesajve
reacior  designs  springng  from Howard's  fertile,
restiass mind would desend on the counterfiow of
matal, or matte, and slag.

There were many soend reasoss far Haward
e ke seeking the Holy Graill of a costinuous
stzelmasing process, nobwidhstanding the cificulby of
the tasx | one examines the low sheet of iron and
slasl production. one finds many processss working
in =maries 0 canver! rew matstals, whether sieel
sorap ar ren ore, coal or coke, irdo rolled Enished
producis like shesd, plate and re2. !n an inlegrated
sleel plart such as BHP Port Kembla Waorks, the
productior af melten slesl from raw malerials is
accomplisnad with five processes; sinter plant, coks
owen, Blasl furnace, hot-maetal tieatment and basic
oxygen furmace, ‘YWhat! is more. lhr=e of thess
processes are balch aperabans, In which rmalerial in
the sclid or liquid siate, is treated discontineously,
lifarally in batches, ks baking a cake, as opposed 1o
the contineous  breatment thal  Howard  Worner
pnvisaged Salch operalions, howswer, require
malerial to be lransfered Into asd cul of process
yessels ke the coke oven and Dasic oxygen lumacs
requiting the usa of kandiing squizment and allowing
thie escape of lugifive emissions, What economeas
ard efficiencies might be effeched, whele recucng the
eavicanmenlal impact of the operation, i the five
processes could be combmned inke a sagle (of
multiple) conbinuous reactons), a3 conceptualized by
Howard Womer. His dream of a conlinuous
stpaimaking process was more than a loty idea,
concaived while gardening, because |t was shoped



by many of the underhying technological thrusts of this
cenbry,; production  efficiency, quality  and
erwiranmental impact.

The conversion of a batch to continuous
steel process has never been more dramatic, in s
impact, 1han the development of the continwous

casgling of steal o replace Ine balch casting of stesl
ingels n the later hall of this cenlury. indasd | have
been fortunate 1o hawve undedaken research on
cenlinuous casling for over two Jecades. The resull
of this mmarkable conlinuous sclidification process
has bean increazed yield, recuped cost and Improved
guality. The converssmon of Balch stesl processes into
continuous operations is not orly witnin our grasp
put b is  acheevable whal s more  resent
develcoments in the continuous casling of thin siabs,
50 mm thick. and the mplamentzgion af this process
by mine mills relying on the elackic-lumace maling of
scrap and direct-redeced iron, gromsEes o tranaform
e ateslmaking andscape utlesy and could prove ta
be the demize of scme integrated slesl milis,
sgpecially in Morh Amerca,

Howard Werner's dream of developing a
zorfinuous  sieslmaking process  finadlly was  pot
suecessiul ima commercial sense, 3o he picintad
‘e way and, perhaps more imporkant’y. gave impeius
o the flvwheesl of technology change whish scon may
fin aff mew commerczal processss  fka HISMELT,
snder gevelcpment of CRA and  influenced by
doward brough  professionals Be inspired, o
wmelitous ron and  stealmaking. Al of these
dements were al work in the single-mandedness aof
s purpose  optimism, heroism and romanticism.

Bur lhe mstless inbellect was not conterd
nly 1o pursue  conmtinuous  precessing  for e
spcuction of iron and stes!. To quole from one of
deward's racen! papers, "My mind was Iremendously
itirmulazac: | began 1o fhink of agplicalicns 1o lead,
ke and cegper cencontrates and, possibly, bulk
ancerkrates where (inglead of carcen and silican)
ulfur and wan would Be the intemal fuels® |t was sl
18 hirne as well thal Howard "began to cogitaie about
12 advantage of having the slag flaw in the opoosite
rection o matlke or metal”  Frosiated in his
elemiless pursoit af the Holy Grail, Howard found his
qay fo CRA and e lhe eonstiuction of & WORCRA
sinass &l Cockle Creek, where tesis were conducied
var time an the smelbng of copoeer, nickel and lead
ancentrales Later a large pilot plant was insiailed
I Part Fembla where oxygen enrchment  was
ppied to copper smelting Howard Womer
adergiood intuitively lkat the dead nand of milrogen
hould be lifted from the conbnuaus orocess.

Ever the innowatar, Howard tesled fuyeraes
na lances to inject concesrales and axsdizing gas
it Ime fiery baths in his furnace. but sedled on top
lowirsg lances because they offered areater ease of
parzlian at lhe lime. Later b& would remark on what
fernadives mighl have been possibie if the shrouded
iyere invented by Savard and Lee n Canada had

ceen perfected to permil anobher dimension of
flexibility in the injeclicn of gas and salids inta the
bath. Today fop blowing larces are uzed in
commercial processes like Mitzubishi and lzamelt,
the |after involving a specal design developed in
Ausiraita. Among other variables, fumace shape also
was svaluated by Howard Wames and his feam.

In brefy reccunting this histary of balk
smelling pioreared by Howard ‘Wormer. it is easy 1o
forget the obstacles and raw difficullies alorng the
way There |z the difficufly of fire and fumes and
dusl Molten steel at 1600 degrees Celzius or mate
gl 1300 degress Celsiuz indeed arg Equids and flow
ke waler, bul they are highly corrosiva, subject o
freezing {sanaiive to the heat balancel and are
dewnnght dangarous, A perscn can be xilled by &
rmisfaka or an accident. Thare is the difficully of size,
Foward and his teams worked on the pilot scale of
lang per hour where finally new processes must be
baptized by fire. Theirs were nob  laboraiory
experments  conducied with grame . of  material
corfaimed in a piabnum crucible. Thare are obyfacles
of securing fimancial support to pursue process
imrvalions an such a scale, requirrng miifions rather
than thousands of dollars.  That Hewarsd 'Wamer was
abie o comvinge semior execuiives of BHP and CRA
bz back kis work iz 8 meaasure of his single-
mindedn=sss  and  persuasyeness, Thara are
difficulties crealad by the skepbizs who confidendly
coniradic! what has been achieved by stating thal (b
process cannol work 1h=rrr:nd'ynami|:ally These are
the people schoolad in free energies and soluticn
thermodynamics who do nob uncerstand the invention
of procass kinelics: mixing, phase separalion, mass
transfar and heat flow. The herz, the optimist and the
ramantic sees each difficulty, each obastacle as a life
challenge 1o be met and overcoms,  And by thai
process. he becomes the peoneer and invenic:,

Logking  back  on fhese  singular
achieveners of Howard YWormer ! hava been wont bo
duz him tre “Faiber of Qath Smefing.” However, |
have fhought belter of A afler reading @ newspaper
artice about a fellow brought before the court in &
patermnity suil, When asked by a judae “Are you the
father of ths child?". ha replied, "Yas, your honor, b
iharz were many othars.”

By nature, Howard Werner is a person who
looks forwarc. And ewen though the baih smeling
pracegses he scught sa harg o develsp ard
commarsialize have not come 1o fredion. he has
drawn lessona from lhis experience for the fulure,
Mow b has set sig sighis on adagling his lumaces e
address environmental problems like he treatmeant of
waste.  After founding the Microwave Applications
Aezearch Camre atl the University of Wollongong, he
undertonk  the  successiul  develcoment of @
continucus microwave sierlizer of sewage sludge
Blut tham he went on 10 ahow [hal samelar stenfzation
affects cowld be achieved by adding steslplant dusts,
lirme anc a trace of feccwlent 1o raw, heawy, meial-



omaminated sludge, The settled sludge, together
with mare steel plant dusi and lime, can be reated n
he fumace seen on the screen, Oiher waste
:arbonaceous materals like pulped paper, lake
verds and algae or finely shredded plastics can be
necorporated ino the furnace feed for trealment. The
umace  simultaneously would melt oily  sward,
inredded sleel with adherent plastics, dolh or paper,
wd  crusted  drums contaminated  with  residual
wgans liguids, His mest recent wark i this field of
wrocessing for the environment, is with Maolben Metals
“mechnalogies in the LS A, who are developing baln
esaciors 1o treal hazardous wasls. Once again, o
ierhaps | should say, as usual, Howard Womer is
ihead of his time and |s leading the way, As ore of
ils fumacemen said in a8 recant article in tha Bulletin
n Howard, "We'ra going where no man's been
iefore. Cur job is o make Howard smile.”

What eise do we have 10 leamn fram this
ioneer, romantis and irventor?  From his life and
areer to date, Howard Womer is 8 sirong believer in
e creation of wealth and the achievemeni of
alional prosperity by the engine of industry. He is
ol simply & creative, gifted researcher, he is a
erfon who Seeks new processes that will work in
wdusiny to make products like iron, steel. copper or
sad, oF to breal wastes, 25 we have Just withessed,
et us not forget that wealth is created by making
roducts that have the desired properies, wmciuding
o8, for the national and  gobal  marketslace
‘roducis are made by processes  And this industrial
clivity must be pursued within an envircnmentaily
soeplable envelcpe

The challenge of wealth creation s
specially wital 28 the world has emerged fram the
alg War and @ profracied, biling  recession
artainky in Moerdh Amerca, as military spending s
caled back, scoiaty s asking how tre conversion ol
wards inle pleveshares will enhance prospacdy. TMS
ontinues to gracple with this issue at the prezent
me.

By the example of his caresr, Howard
dornar has lessons (o teach the university in the
ame wein.  Universities, paricularly professanal
cuities like engineerrg, have 8 responsizility o
sciety for wealih creation end prosperly, no less
ian that of ingustry.  Society weuld =of lclerate a
iculty of medical professionals whose expenise
sted solaly in hangnails when peogie are @yng
om AIDES, cancer and heart disease Meilher
Jould society accepl engineering facullies who are
imote from the creation of wealth through ther wark

the laberatory oF in the classmem  In the field of
elals  and  materials, universites  have  Be
wponsibiily  of ntegrating  precess  engineenng,
algrals properBes and design in research and
aciing with & sieady eye on ihe environmenia
wpicalions of processes and products, incluging
=ycling Even a quick review of materials science

and enginearing deparmants reveals thai there is
mueh te be dang inthe unification of this feld

Through his bridging af the academsic and
indusinal communilies so effectively, Howard Wamer
has taughi us the need increasingly Lo transfer
knowiedge from academe o industry.  Traditionally
this transfer has been afected through the graduates
who enler industry or througn seminars and shor
courses.  Bui the greater challenge is o render
sophusticated knowlesge sufficently user frignaly tha:
it car ke absorbed and used by haurly workers on ne
shop foor where finally weallh is created.  The
developrment of artficial inteliigence, especially expert
systems coupled to powerful perscnal compulers, is
rendening this dream gossicie

And by his career, Howard Womer has
faught us aboud the solifudes that men creale-the
salifudes bebtwsen steel and alumirum and coppe-,
the scliudes bebvesn the university and industry, the
solitudes bBetwesn the young and e old, the
salitudes bebween naticns, the solijudes betwean the
rich ard the poor. Heward nas taught us 2bou! thege
golitudes because for him, they co nal exist.  To
Heoweard the word is 2 continuum as much as his
robEy of mineral sollecing Nows naturally fram Sis
work . Wa muel begin to share Howard's vision if wa
are 0 make the world 8 beter place. The old ways,
the fraditiona’ salitudes do nal wers and new ane
readblocks 1o progress

Finally ncthing is more importent fo Howard
Warner than pecple-teginning with his bride of 80
w2ara, Ridda, his ecually 1alented brothers, his
shildren anrd grandchiigren, hig stugents of wnom he
is immensaly proud, his colleagues and friends He
jesches wg that the successful urmwersity professcr
lowes sludents, nurures ihem duning thewr shicies,
ingoires them with «deas ano by example, and
warches their careers with onterest and oplimism
Howarg leaches us 1Hat passing he tareh to the ~ex
genaraicn of professionals begins with lighting the
candie of dreams and al ihat e possibe inoour
tzleniee Yourng paople



