IMCLASSIFIED

(CLASSIFICATION )

GENERAL @ ELECTRIC

HANFORD ATOMIC PRODUCTS OPERATION -~

RICHLAND,

WASHINGTON

DOCUMENT NO,

Tra e 0T
HW 34 =-3G00

COPY NO,

TITLE

THE ROLES OF SCIENTISTS AND ENGINEERS IN DEVELOPING A NEW PROCES%

AT THE HANFCRD LABORATORIES

DATE

18SUING FILE

REFERENCE [OPY

RECEVEDR =M AREA |

AUTHOR

Milton Lewis

s

Uit 1653
Keiugi 10

¢ TECHNICaL 100D HON FEY

ROUTE TO

PAYROLL NO, LOCATION

FILES ROUTE
DATE

SIGNATURE AND DATE

» 300 Files

RE7 | Jek

Lo k.,
4 /

ECOPY

T e A :
WS aaw

Heviewed and Approved for
Public Reigase by the NSAT

1D PNNL ADD

54--3000~ 030 (9-—56)
AEC..GE - RICHLAND. WASN.

TO BE

USEDO ON UNCLASSIFILED

UNCILASSIFIED

{CL. ) ‘SIFICATION)

AND OFFICLAL USE ONLY DOCUMENTS




ﬁC/L.»-—SA*’-S’OGS/

JPEEG A NEW PROCESS AT TEE

THE FOLES OF SCTIPRPIOVE AND pRGIDTERD IN DEVEL
EANFORD LABCGRANRIRH

ns,..

il lewis

You men sre starding st «nh impdrisnt crossyonds. You are trying o decide
ae % esresr. Por esch of you .t .8 one of Lhe zost iwportant decisiona ysou will
sver maie. Interestingl; enoagh, 't Dears = etrong siwiiarity to asotber ogually
lapaebunt deninion thel woest of rou will also msve.

Dare €ay in e sob-too-distant future you wlil chosse & wife. In both
cases your deriplon will be vidh you Por the ceet oFf yuar tife. I you choowe
wig®ly, sour cholce Ccor be a 9y Porever. 1P you msie m poor cholpe, ;ou may
fnge & Life of misery. In both decisions there iz ar elswenty of chance,. For
“he wost pert, tisvagh, Sou ere oo contral.  You boave s better chance of sexigg
p vise deciniop I etk exgen iF vou will decide serefully asd 0o the basle of
u«s mmpy faets as ;ou gan got.

I would Lize 10 Belp »00 make yowr caresr decision. Mot #8ults would lite
@ held you. L1 we 2ar do, though, iz to well you of our experiences sod our
tnoughts, The obOice ig wp W you, Get na mery Tscls s you omn. S8k s geny
gueations of a8 muny people 28 you tasn.  Pub thes sl tOgether, Psctor in sour
own sbilities, goais amd <gpirations, ond then make your decision. During your
anilege seare, hesD wp oy inguivies and countinuelly rw-sealuate yours decleion.
Tomenbes thal thers g no disgrate (¥ 00 cheage sour wind, ad wodify your
career pisns, However, don’t rescillate. Het w courpe, mnd foliow 1L, (henge

it orly for good resson and after such deliberste thought.
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iT & bay wenks o decowe o Soetor Or o lsvyer or o g0 into 2 Dueinews
or & areft, Lo dossn’'t heve mueh trouble Tinding out vhet his work will be,
He oxn obwerve dootdrs end lawyers ot work. I nothing more, e oan weatch V.
He noes husinssemen ever; day sod e plenty of opportacity to witeh crafispern.
Paforturately, be s very Lititle oppartunity o observe = snientiat ar enginear
at vork, Pven mesy sdults &0 rot ipow ‘mt:mwht o % physicist or o methess
tlcion dowe, They baAve orly & baxy coveeps of the work of s spechenical engineer,
rlegtricsl engiveer, or chealem] engirger. Thia lack af knowledge bhas Two dig-
tinet and spposite «ffects. For thoae young ser vhe Lixe o try vew ibinge,
it drmwe tew lite 3 wognet - end because sowe of thew will not be properly
informed, they may be disappolivied. For Others who 4re pore cautious or, vho
ook comfidence, 1t frightens Lhom off . and yet for sowe of them sclerce or
ergineering mlght be just their meat .

1 urge yoa, thevefore, o seek  sformetion sad L0 degide ol after you
have & Iot of informetion, Poamight I'10 ey 0 give you 2 1Tittie. Mainly,
1 hope 0 interest you i asiting yuwostions 204 getting wore faseta.

Brexuse the Fleld T heve to cover 1s &2 lerge, 1 will use an sxasple.
L4 Bapford we are developing weilionds Tgr nescelul uses of plutanise, In one
prograp ve sre dding research and development on ibe utilication of plutoniuy
Lo fwel nuslenr poser resctorg. Ihis srogrem uses =t least Ore of almost over;
hind of selentist sad soginesnr you guwn thiag o0, 111 beve Lo baek dowm o
Little - I dom’t knOw of moy pslrdcomers os our ateff - but then, I don’t anow
LRIy wOrking on Lhe progres selther.

g my exsumple, T am poling o discaes with you the things tmi go into the

decigs and Tinal see of Shis plutomiw Tuel slement. 4As you irow, one doesn't
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travel around with & plutonium fuel element in bis pocket, so I'11 sdmit that
this is only a wodel, but it will serve our purpose.

To go back to the vegimning, let's steart st ike point where plutonium was
discovered in 1940, A physlicist, Pdwin MoMillan, was experimenting with ureniuwn
o measurs the energy of ita fission Tragments. In meking his messurewents, he
noticed the presence of another product - a redicsctive substance with a half-
life of 2.3 daye. Since there was no evidence of energy releasa, he concluded
that it wvas not a figssion fragment. He theorized that 1t wes a nev elewent,
number 93, produced by the capture of & neutron by uranium-238 and prompt radio-
setive decay. later, he and another physicist, Fhilip Abelson, confirmed this
and nemed the nev element neptunium. They suspected that neptunium decayed to
a J4th element but their sssigrments to other war work prevented them from
proving 1t. A chemist, Glenn Seaborg, who knew of thelr work, ssked their
permission to continue it in an effort to find wnd identify element 94. This
he 414 and named it plutonium. ¥ot long after its discovery, plutonium was
found to be flssioneble, like U-235. This discovery opened the door to the use
of plutonium for s bomb snd eventuaslliy to produece power.

Betwaen 1941 and 195G, fifteen years, hundreds of scientists messured the
properties of plutonium., Physicists measured its ability to capture neutrons
and to fisaion; others measured the energy of ita fissionling; some measured lts
critical mase and others its isotopic composition. Chemists wade it into various
chemical compounds with fluorine, chlorine, oxygen, etc. They measured the rates
of 1ts resstions with other substances; some measuved 1is solubillity in various
sclvents. Some analyzed the {lssion products and identified them. Others
weasured its emission spectras and its absorption spectra. Methematicians calcu-

isted its thermodynsmic properties from the spectral data. Biologlsis atudied
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its effects on living things and plants. Metallurgists made alloys with other
matals snd measured theilr strengths.

I don't meen to imply thet all this was done at Hanford, although a good
deal of it weas. Research was golng on st many Atomic Energy Commisgion labora-
tories and at some university leboratories. In the story of plutonium, this
vas s period of data gathering, a period of learning. To a large extent this
is in the field of the sclentists: to study the behavior of metter, to learn
ag much about it as they can, and to report their findings for the buman race
to do with 28 it wishes. Even 1f no one suspected that plutonium could be used
to produce power, scientisis would messure its properties - just for the sake of
knowing them.

The engineers were busy too. They were using the scientists' dats to figure
out uses for this new plutonium. Mechanical engineers were designing nuclear
reactors that would allow plutonium to be fissioned under control end to remove
the heat and use it. [lectrical engineers were designing and testing devices
to measure the radiation or to turn the heat into electricity. Chemical engineers
were figuring out how to purify plutonium and bow to put it in the Torms that
vwere needed in reactors. Metallurgical engineers were inventing and testing
metbods to fabricate plutonium into alloys and shapes like this fuel element
end developing materisls te coat and protect the plutonium alloys from corrosion
by cooling fluids. Jumt as with the scientists, knovwledge and informetion
vere their goels, except that perhaps you rnoticed in my words that the engineers
quest for knowledge was directed towerds an end product useful to msn; wheress,
the scientist was not necessarily interested in the final application of his

knowledge.
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8ix years ago the Atomic Energy Commission and the General Electric
Company st Hanford agreed to develop methods for uwtilizing plutoniww in nuclear
power resctors, that is, to meke electricity. Thie decislon was made by scientists
and engineers nlso, but these scientists and engineers were administrators.
Their function wes, and is, to use their scientiflc and technlcal knowledge to
plen and guide the research and development work at Hanford. Their decision
was based on the knowledge of plutonium that was available st that time, on
their knowledge about the capabilities of the scientlists and engineers at
Henforxd, and their knowledge about the needs of the country for nuclear fuels.
As mansgers of regearch and development work, thelr training ss physicists,
chemlists, matbematicians, mechanical or electrical engineers 1s very lmportant.
However, they must also be skilled In finsnce, business methods, personnel
menagement, planning, public relations and all the many other activities of a
large technologlcal business enterprise.

In cooperation with the scientists and engineers on thelr staffe, the
managers decided to build a reactor for testing plutonium fuel elements. A
few preliminary decisions were made about the general type of reactor to build
end its approximate power output. These decisiong vwere based on the need for
testing large numbers of fTuel elements to get reliable data, on the need
for large-scale physics date, snd last but not least, on the amount of money
svallable. Then they authorized the engineers to begin design of the reactor
and the fuel elements. They also directed the physicists to calculate the
spount of plutonium end uranium needed and how it should be distributed to
allow the reactor to go critical. The chemical engineers begen to design
processes to dissolve the fuel elemente after lrradiation so they could recover

and purlify the plutonium, All in all, sbout 175 technical people epplied their
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various sod waried skllls 2o put in mdtion thie large progrss.

I#%'e Ink at one gpeeific pert of it mowe clogoly. let’'s follow the
desipn and Tabricmtion of this Tuel slewent. Fros previcus exporiencs, secherni-
el sogineers who sre heet bLransfer oxparts selouisted the surfocs sres regu’red
o rexove the Loel thei vouid e geoeroted sod lower the teppersbucss thet woald
pe renthed., Physisigls ealouisled the platamivm coucentration reqnired and the
Timits o the mmounis of other seterisie thet could be pressnt &9 6s 1ot o loge
oo pen, reatrons. Betwesn thes the . evolwed tiwe genersl slze snd shape of the
propossd fuel element. It wag agreed thatl the right aurfece 0 voluge ratin
sd gpacing could be achisved through the use of %his cluster of rods. Then
the: celled in the wets)lurgios! and chewmlosl engineers. The former sgreed
on ar slumiaes alloy waterial for the oore 2 Shr rode where the plubonlums wouald
we snd starosd work on the method of maring t. Toe latter from their oorrosion
experiesce chose mpberisis Tor ke autside or oindding O protect itbhe core sud
sontain he Tissiae producte. foay suggented slumimgs, sisinless stesl, o
xizeotium.  The wechanies! englusers re ected aluminuge decause 1t would mot dw
aufficientl, corrogion resiatect. The physicists releciod stec) hecsase it
shmorbs (OO many seutrons.  Clreontiem, 2 relativelr new metal with many unwaown
fubriontion probless, wee Tinally sgreed on. Metallurglisets went %o work o
deveiop sethods Tor fabricmting, welding asd testisg sihreomiwe. Dealge engineers
proposed methods of essembling b rods wnd epueing thes and holdicg thew (0
piace. PFinslly, b metusl agreesenit mpong the wan; people involwed, thia ' rod
aluster slesent evolved mnd Lhe dealgn wes fyuven. X% wee Dav L L0 Uhe metsl
lurgiste «nd metallurgiosl sngineers %0 pake i1, They tried about toree d:Cfevwnt

siode of cnsting. They tried eitrudioy the alioy llse toothpaste Prom & tabe.
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They triof swegiug - 4 heameriang process - both bot and oold. Smeples %y cuch
wethofd were wmbs and teaved. Gradigell: the best mrthe? Cor cock step ves Jenided
wpor. A Tiowehest sns ‘a@ﬁuﬁ aut sbowing the entive procoae aed how each step
virais be rarelad out,  Tomliowent So do the ‘oba s Semigned sand oxrdered from
pompanion wiw specialize w meking cuth sguipmsat. In faed, » wholzs produetion
pient, % o asell semle, wes b1t S0 produce Tuel eiepeais. Beeicaily, e
provess ssed wad o weltl platesiue et sLeslcae L vhe right propovtions Tor

tie core waterial. Tals alloy wes eartraded (oL Goe-bell loek Aimmeter By wight
foel Song vrola. e rods were pleced . oside iong ilreovnuws bubes sl susged,

or homasrod o the exzet Tirel site. The vods wove welded closed Witk nelisro
weldars snd Lewted Toar Teoke. lrotaize wire separetors sod haugere vere
ntiacked ond tiw extirve assembl: tested b Pulbieg 10 L o FLOSE PresSUrs VOGO
for sevaral hosrs. If no radiseative cangesiret.on ves found (o (he slesm, the
#lonent vas considecnd reedy O terndinted. Signty-Tive Tuwi »lemants o
Biim Gype wery Conded (ngo the cesetor.  Phyai2iets secssursd ik guelear proper.
tiek 3 &his srsty of Tuel slesests. “hes 2.1 was deglared resdly, the svoling
saler was started Lo Tiow, e padereisr level was alsad, »rd de Plutanium
feeyele Yoot Rasylor wend oritiend.

T am plonsed to ey shet the svigliaml &% fual clemmuts and sy Skbers
ey repineed Lhem sa they Pinished thelr jobs pwrtorsed fuily o8 sxpocied ir
o reeelor Tow 1ie flrst wo yesre.  In e mesckime, coe sod bedter designs
veare dewy ool god the sew Fuel elomenia febrissted, Shin Cime with & versmic
tara.  Ton ceramic Tue! oloments ere v in the ceactar, ceplaclity the ellay
type, snd they are being tested, Dven betler dewigme vre plresdy bedng woried
o Be e teprs sore ssch 38, B opvle wiil esedisee wnii) s opreetical sod
gafe fasl eléwent am bDass tusted wmsd cuz e rocommendod Cor indmtsy Lo mwke

Sl G AN SUDBErTiel Dowar reRgiore.



I bitve Deow atcesssrily sweteRy nhout sape of $he detmiie becouss of Lipe
Dimivmtions.  Foo cxssple, 1 Gsoven’ ) desorised the Lwporiani vols o Lhe satbe
weblciana 40 Beloiog to design e wxperizenis o thet tke; sre staiieticelily
sound, sod in eveluating the tesl deta 30 draw sound conolusionE., 32 pFou oer
tell, howewer, the overall progras regualres Lhe telaats oFf wmeny kinds af peapie
with many zinds of teslnicsl trmining s¢ /1) lmwels. Eweb wmast kaow kis speciaity
well, and pov, eseh wawt usrderstard how Bie apecialiy Fite the satire srogram.
fwe, vech wan's tvaining wuet lneiude atl jexeb ar wnderstending of the stbers.
he thysiaist mwl inov sme cheulstyy sod ot oF pmib. e aswclenicsl engioewr
wakl wn0w Bl sglentific prisceipnls as vell 2« his erglamering. It seous »
ot of Raerd word, butk 1 ern tell you (% s well worth the «ffort. Glve 1%

vy sarious coaosideratio.

{Slides “2lualrating sheps ix thwy Wik vill be fmrloled ae appropriate’.
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