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TUB TKKRUAL CO’.TXyCTIVXTT OF URXr.'IVM

Introductloo

Th* the rami conduct 1*1 ty *1* uranium is -aaasured »« » fu otion of

It son*lai* in oonporinc th* conductivity amnion at narioua•pun.

teiperetume to th* conduct ivity at low t«aap*returea cf oom* metal (in

lts» tamperature by • wot hod ainllar to one uaod at tie hurea-» of Stand- 

1

< ao w < sally -<***iur*d.

_______

th.a ease bread) whoa* conductivity ia wall known or

g—

.... ...... .......

Con a Ider two i.etal rod* (Fig. 1) of th* aa.-s* un.rorm dliaetar, soldered

together in series in etch a any that there ia no thsraal r*«.latano* aoroes

If heat ia applied at on* end of th* ooseposlt* r >d thus foraadth-» joint.

if no h**t «so*pM» fr «a th* latoraland raaevad *t th* othar. rud further.

Metal 1 Meta. 2

Thermal Conductivity - kj Thenual Conductivity

--
Fife. 1

au.-fdoos of either rod, we have

(1)4

T "Bur. Stand. Jour, of Hee. 4Z9, April, 1934.12
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The o%® hiotlvity

ofnmecurltq; th

eture bv^woea the aeaaured fcT* dlent valuoa.

Ttw tenp«r«tuj»

put Inta tnio end of the rod.

X ¥

th«t at greet error la SctroOJoed by »aoh »n •sawapbicn.

•t the hot cad of the urtolua rod la varied by -eryini. the mount of bent

The first attempts to neeevre the thermal conductivity hr the above 

method were by ewbeedln^ the swtal spec t vena In ’il-e-eel to r«A»®»

of iraaluM la datormlnoc fro* Lq- 41) b> oonperlng

An absolute aeean.r» neat. la node of the

The

it with the MMMiuotXvity of brass.

o<xaduotlvlty of tie sample of trees to which the uranium la eempered. 

conductivity of uraaiua as -a function of te-aporrturo la determinod by

• temperature cred*.eat at various pointe alone *** io«Cth

the uranium -od. one end of <.ich la hotter than the other. Thia procedure 

la baaed on iho a ••unapt ion of a linear change in conductivity with tamper-

The fl»J -wult« irdloato

- ♦ -

heat floalnc in toth metalsa

tlMTao I conductivity

temperature Gradient■a»

From bq. (1) we have
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A guard tube.

balanced *4 th tha temperature of the spacin'n.the temperature if wnlch ima
To raw* th*..

oxidation of the uranlie, trie 811-o-celair from the bl1-o-oal aoC reduce
*rt be

cause

an de.

soMerod to »

to a val'^ra 4hMt<*
Heat la removed at the

upper

a constant level device is used toTo Inwro a •.toady flow of wot <r.

for thulr entire length «i

a nichrome locatorshorn.

and water <*o>>lee it Its u >par eid.

'» anallor then la the uranium (beoeuse brass has a

necessary to remove
This Is done with the eater

The no us ..pparetous Is above* la fig. t.

brass specie er. i*eo below) and bot~* specimens turned «-o»r

Tw uranium specimen. Is Tooted at its lower end

give a coraati nt pressure-

A brass psard tube «urroux4s the specimens 

Thia guard tube 1* heated st Its lower awl wit.

Sinoo the toaperatiro gradient *J» ths

therefor* a'wndcnod In favor of a taoiua as an

The wraniw spwcinen la

by nichrome heaters wound on elundun cores.

end of the brass specimen by the wtor cooled arrangoMat ahova.

to the Junct on of the or? alum end brass.

brass spoolmom

ocmductlvlty Mas ar.nine), In order to ba la neo the ts-.perwture of the 

guard tube w.th that of both the uranium and brass specimens. it Is 

heat frov the fvard tube at the height corresponding

thermal leases from the lateral aurfbooe of the Spoelmans.

fluai-od out with srg«» before and «turln£ the ts-asti' > aunts.

of ths reaction of 'irsntwn with 311-o-eel at the hot ««ti «f the 

uranium, the dimeter of the uranium specimen et thia and was reduced 

to such an as tert that s»eeevr<r->unts could not be scour**tel;* made. 3i 1-o-eel

Ins* luting wrdlvr.

was provided »roo-J the epoolmen to further reduce loanee.
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In order to correct; Ter the dlffar-

aall thickness of th* f.usrd tub* Is wrled along its length. In this

way the tampers cure of th* .nerd tub* la belancod with th* -eaperatur*

of th* *p*ot:»*n over it* entire Length. To Insure a const*’t heat pro

Aust io* by th* apealaam and guard tub* h*at*ra, th* voltage* tcroea

t-was* Wt»r» ar* maintained conetent by usin- vol tag* rwfjuntors.

These shields • re locatedtw*en th* cpeoimer. and guard tub* as shoes*.

at such dl*t*no*a apart that cash or.* radiates a* much heat to th* on*

above It aa it receives from t!«o on* bolow It.

Tharaoi >aples are posr.od into th* lur beet at tie a, <•* -*onr and

fho ttsrwoccuple* o . tl* guardgenre tub** »•. th* poeitleas aho*n.

tub* ere dlreatly oppoalts th* ones on the apocl nans. T.>* ' h*m»o—

*>upL** er* a»d> * y silver eoldorin^ together * he thenwiou J* wlr*s

('ZB ohn»»l and » l*a*l) and than working th* Junction down with ecery

paper .o Ch* aa-a* daMter as th* wire-

lot* groove* out in th* surfs*** of th* < eslseia and guard tubes. The

grooves are sli^h-ly wider and somewhat dsepor than th* dis *t*r of th*

‘ Tightly peering th* thermosouplea la those jr<xn e* ca* raa g*od

theme 1 contest ad th th*, epoalnone without Mr outly disturbing th*

The thernoooupls Loses ars brou^t around the spool-heat i low -a thsai.

This novate* the

u**'-

-x-7

dr*.

ooollng arrangasnont ahosm in Pig. 2.

act tamper* euro coalTtclamt* of aonduotl vl ty of bra as and uianium, the

specimen, radiation aht*lda (made from 1/32* brass shoot) si* used be-

mma *mc -hrou^h tl* guard tube on th* opposite side.

To reduo* Isaae* by radiation from th* lateral eurfeoo of the
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■ diameter uni fora to — .001"

A 0ranius - Brass C?rpoaite 3pcciao>.

added strent^h tc the joint, Wiioh la soldered. The umtluii 1* soldarod

to the brass by a method developed by 1». Curinaky. The »urfte«» of sJ o

Hie

«6O° C. Uhlla the Joist la

iseneraed In the flux, the flux la hooted to about 7»iO° C, et which

*

pieces to bo soleered are wall cleaned on a piece of Tino emery and put 

together a 1th a -OlO" thick sheet of ho ay-Flo solder between then.

Joint la than iasaeraed la a flux (SO parts XC1 and 26 parts UCl; et 

The flu* is contained in an iron crucible.

- T -

thermocouple loads in an Isothermal acne near the tharacjwictiou and 

reduoea th » error caused by thermal conduction down the leads to the

thormu hmc tian.

Tto a ? tur. I hape of the brass ear uranin* apeci<tcns is sham in

the plut of brass extends into tl»o xraniun aa ahoanr. to tireFig. S.

i
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t—jnr»tur» th* uranium and bras* plaeaa ar* tappad togarther to iaaur*

a tight C and the soldered Joint re-

Thia produce* a solder*! Joint »i-h

1m» loan al rest atone* aad fair strength. Th* rod? are «*»».ln*d t<

after bo ng *old*red together.

Th* oat ire r^pantu* la ere ou* tod ad tn an oil di floaters >«ur«p. 1

thor~Hjeo »*<> nuns S'-ago la ooetl to mat *-re tn* ruuaa. Hute roac i

are "ai»- the a we lawn la M tod up aliw.y ao .hat M.tfea««.r>g la or ■BP*

than the raouua ,-unp on* take oere of and naintel■ a good *o*uaMh»

Tn a ci.ng readings. Mtn

the a pee aani la aw followt . With all eoolinf asutor floeriu t‘ *

neo Mat r ia adjusted so that t>* Xeumr end of th* v ran iaaa aoorimn is

at the d aired ’.**p*r. tur*.

that the teaaperatvre gradients (hut not neooaearlly the trupe-wtur*a

in th* genre tube and uranium ore th* set*. The soiling attar %• th •

ring on ’-be guard tube at the height of -h* ire nlw-a-tree* Joint la sJ-

juated *k til the temperature <wr*diont in th* upper pert Of Us* nua« d teM

.jrsu i«nt

ward tuba).In the l ear part of the Finally. Mb* cocking e<Ur *o th*.

top of t * guard tube la edJuatoC so that th* aocu 1 tea* retires <f the

It *•
eau* ily rth the xsters a id

uetorf lo ts attain a good ba*w-eturn baXanee.

onaauMMBM*aMM

»is*

e i -

The f.ux ia pooled to 400*'. oltai.

♦ ho preoedur* for balneaing the #->*arct ’ub.

•p*ol*an. and guard t» be at oorroapend in heights r« th* see*.

talned. t -a maintained for or. rxur or ac tofere • ski eg flml root 1 c*

The guard tube Voter *« then adha^tec

la the *»aaa eo la th* bresa specimen (tMc doss n* eoan** th-«

■sored am a I luraod to cool a lowly.

w***sn-y to mis* * I! , ht r«sdjM'*>ante of

Afser a oa Imbpo i> ah-



of tha th»r«»MuplM. All tixrwxoupU* *r» romd with

F*aulta

The tlwwl aandMtb Itia. «« • funeslw. of tanp*'-«>tar. of two •••.p-.-a

of uranium w-e •Moirad t-j the a bar. -tatbnd. T-waa apw lra»r»-

wut fro. «itr rdad rod (not th* sa*m r*d^ •rd th. md-otlrlt »

wtwrM* in tw dlr^crtlcm of aatrvaion. TKa p»»t history of jltl.ar a pa-1 —

"»an la kiow. U-n »p««L>wn «*a analyaau for mpurxtl.-a, th* mointi of

th* Majcr lafarlt •• la mat prIlnar b*lo£, a a follow.r

pp.4

3

Abavlot a(M«m«aC« of tha thr-rwl eord a Iwltlmt of t«w br»a«

wwtt-od dMcrlhM. 1-. CF-233Z. Th* wturM evufvativit.oa of .rrnaa tm>

ftenatiM of tmp«r».ur» of t «» «*> uraniww

.pni—» ar. fciwn in th. of n^. (») wr*d (▼}.
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