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Umexuemmtm ©f ttm thmvmt Conductivity m'
;-G¥src-I £a^le*ive* the Conductive elm

Mm %* &*fclose&» £* 1* t
;X|m «M f» feefesea

x*

la cm&mtlm with detmmlMMtlcm of the tkemex
tie* ci mplmivm &m #©Xid propellants-, umd#rUle*B % the
/ire Protection Section cf the Seticeal tureen of Standards
for ilk* e&v&X t r&a&aee libera ter^., #i^sur4HMK&te were desired

4k# iitrMi cl Umm Bmcu&c ct
p0**4hi* dte&geff of si thm aaierisXs, It m% 4mlm&
%%&% thm lefts eiMNtiUt M mm cn mmplm ct ti.ml.tm aim
iXmm thm 1 Ih) la m cmSlmhlm smii mmctgJtcmd vault ,

with cmtmM m& eh&m?mhicm$ mt a afettle* mtsitc the
vault*

thm Seat transfer testiest m% eoiymlim$ the
pmslbllHf #f providing- * emiihhi# reliable &pp&r&tm& ftr
®sjfeiss-_.th«se_ ih«ri&i*i eoaduetieity acaeur***&!& • &*v type
ef ededsetivlt? ia*fceiariiaj| *pp«?*tuk f wbleh h&c been
under mfc&®S£t*tte&l o#nsl4#r&iie% ^peered &ere p^tmX&iag for
iMi epplleetie* then several eliefttetiv# nethede that v«r«
considered* iiOccrSingly, the Mmt Trm&Zex "metXm cm*
*treated «m opprepriet* apparatus of the nr# tjr$e* the desiga
&«# calibration ct yhich me described bele.^*

a* micumiii

the eefteafciel elea**®!* ef Ik* *e©adactlv© alee ’ *pp&r&~
tm Qcmlnt of a eireeX&r dlae of ^etaX e&nhwi cfeec between
t»© epeciaeas of the #«me * whisk la turn are f&sd-
wicked between tv* w&ter^coeied jpXfctee cf Vm tmm di&sseier
(see figure X). XJa# eea&oetlee 4i^e is unil'^rai/ ne^iec «t
Its eireuler edge by aesusa of electrical resistance wire set
in a groove* She hml generated at the alee edge tends to
flow in the disc r*:*i ally toward lie center, &&£ 4l.se te fl&?
from the disc through the two epecl&eoi to the uniform-
temperature mM plates* Thee, the eleady-etete teaperatur#
ef the conductive 41m decrease# tmme its center

•

ee^euring the temper alure ef thm disc at its £ eater m& h c &
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the effective e®86met&<nee cl the spseisft&s
eau* fee «?itlemX&te4? if the temperatare c>f the ecld pl&tss
szul the eemdmctielfcy sad tlaidtat*® of the disc &r*
kao«B*

Ik* &pp&mtm - mmtwmte£ Ms e disaster disc of
type |Cl|. eteiaiee* steel, to « thickness
ef a*7£6^ «*» Xa addition %& oat thermocouple a.% the stator

,

three *ddltl*aft.x £he?m&t$«$Xe jmztlem $r« lessted -at i?o*
angular sp&eifif at e radian «f §®j til thermocouple
Imctio&s bet&c Inset la msiellte contact with the
free! at smrfaee of the disc, list cold pistes %m 6~i&ch
discs of ferae s* X «s thick* mitfe several Iwn of
copper tube soldered to their aeft**mrJtl&$ side* for circula-
tion fcf eeolsmfe* the vevltitaf emrf-aee* «f the eol. plates
were turned flat la & lathe after the *£L&#rlag ots e®»-
pitted* 4 thermocouple Juaetiem is imstt i& tSe ferats disc
at its center for fieeemrisi its temperature . it# dimeaeic .3

selected for the conductive 41st of the epparttas were predi-
cated on jNMmreMftts ea epaeiseaa 1/2 imk thick W € inches
in assist thermal eeadmefeivities la the range fron
o*f to 5*0 sm/m1 c.

the heater winding in the edge-graev* ef the cendmetiv*
il#c mmtst® of approximately 13 ft &f M* 3$ ee&atamtam
wire* feifilarXjr wouna, insulated with ulm&tar«a&tms4tad
fiberglass sleevisg* Its ei#etrleei reslttasea is approxi-
mately 60 ohms*

Asaeaiated #q>^L|>3eefit im&lmm & SO gel , Imk with ;»

X&feor&tory lmmeraiea pomp for ciremlatiag water through the
toM plate eaili at about 1 gp&, e reltege regulator end 4
variable *-e tramsferma? for power supply to the dlse Seeter.
and a precision potentiometer for t&ermctemt^Xe readings* ill
thermocouples m* mm of So* 30 eej^per end eeestente& wir#^ >

and are meed with the referee.ee Jmotioas at 0 rt C*

3. mi 4m mM&mmT Amimm m tm
a» epprorimte of the eemduetlve disc aethed Is

given helow $ adeqmte for showing it* chief operating skr«-
teristies, for desigaing- the epper&tm* for the meesmresemeg
desired, sg4 for enabling certain ooapmtetiens of the left
results*

4 more rigorous analysis of the sethed is being as&e to
develop a eemprsheasive asthsnMitic*! treatment of the condme-
Uee Use tms, but Is net needed for the eppsrstes
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St *4*

doscrlfeti in t&e t«s&s y«-peyi#tf h«r« t tite*

opposetu$ W4* c^XiferfofetCt ty *•«&$ of & |a«yi*d feoi pl&fc#

tsibxml ®m&mlititjr 2&# c&Ilbre tioa «t»t* fctas

#sU%ll*&t«ft ftfttd as a !&*&&» for translating t&«? ss«5uji-
s#ata m§« in i&* 41®« ialo conanativity a#i#r~
aia*ii.om fc4Urt*i«0ftt t© %h&m t&i.l w«iM Jiav# beeu obtslatS
la la tk« grardod &©$ Plata*

far topperstoy* £#&ditio&3 ? «& apfy&gimfc.# 4if~
forofcti&X bastion lot ifet 41$t pi • /• Mt£& a«el«eU
A0»»r*4l*l €t^$«gft$$rt Cf^dXo&it is ifei &i*e f m& ti

up&v*s®.tum $mM,m%% in %m Bpmimm} l«

2mmK ^4yf' * ^ 4^ ^
if - Swiff

^ J +
fi'J)

* $ Cl)

in wr&icJa th* iimfc pm% $*$$&#*&%* Uw ©hangs is radially-
©irtctai Inal fisx in t&* olte in 4 y*si*X AUfcUMt# ay #.fe a
r*41su r* &&i la# m%m4 p&X% t» ih# flow ofM
fycs. the 4is« Um mM plkim itiroagh both $p«£itsi©sf ?

tfetoogfe ife# 41s© ;tmrfiAe4 *y*ft tootwNtt i am€ <r*4r)* to «qi3&*
tlan (i) ? & is tm initk&tm M that «ea4tteti*« 4i»e t IE Is its
li^sfsai mMmtitiiy, is tai k* &rt III# Vmm%l ceAdrotlviUos
of th* two X 1 tfeolr t&lck&4*««s , ana * is
ti*» feoopotttsr* of tii# 4ij& $«?£*&» rtfarret l«? Us* soli
Plata. tas&por&tsre *s 0* Xi it in s^u&fcioa (X) that
ih# claimsti?lti«$ of Uut &U* sad sp*«iA*&$ my# ooofttARt &l
?*&** «orr##f4aiiag to th&ir Mmn tmpgs’ztmm *

h%mty*n (X) slapIlfiootioa,

.&*$
.,. X sv

*&€r«
ir y ar

p
g « Jt?

IK

* 0 <2)

r f0 U*>

Eqaatian Ci) if. «^U4iltA of oriar s«ro^ Mticg
th# soXtttloa.

» * 4X«(^r) (3)
diaoo I^C©) * 1 9

fj
* C^)

^4#y« ¥0 is ti*c &£ tao disc surlfoo st yadiua 0f

and ¥ ta« ii*s siirfacs loisper^tuy# si yadius and whsrs l €.
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1% tim m4ifi&4 Msm,IH tm&lim ®£ tint first kl&£ *t
OJi/

Zm mm6 #£ tte Sliwt list® r%.zim H t
ceitrr«^ t« ike dfee«r*«6 tiwperattire; *f tuc «©:u pX&tc* ..?*

&**©., la fiv«A'

* 38

^Jp 'X £«VeC^)^ 38 -“j—~ <f)

wMrti 1 1 1* tha M4ifi«$ Beas«l*s MiUes »f %m first kim,
&f mmr i « It is- $%m&t mm& #1 li, this

to wife&la l/a* for f/V*a,.V»

thm fm tfe# ttata reji^3fi#4* «&•*•!& f/f©<3.*| % it it &o«$tt*t4
to i$k* t&e *«*«& mm &t ih& &iie ia § tot 4®

£4 * * it

afetrc i« is tk« efea«ft«4 tf flit ae!4 plmtm*

$ tfet mm of i&« affine# la * t«$t
4* s&lcttia£*4 m

H 9 *+ft*4***) * M5(***> * t* (?)

**. CAttHttflOS

If tti# mlm of HE weir# Iqmm saear^iely, e^aaiieaa (4)
(£&•} wml& *$$** m 4*tmmim (k/.i**k* /'k* ) f vltfeia tm

Xmii of «%$«*&«$£ of ths i© seiutieru Bemmvt* it vaa a©£
fe&alfcia to ©&fc&ia 4 fit©* of ttorn, mtul m&& £%g %m disc,
of «i$* &4e^mto fox & 41f*$t mmmmmt of it* tksrmZ

1*

F'aai&wr, It wan 4#f|je#4 to mst ift & i€st ©alf am. apaet-
&*n ©f #xpX#$Xt« i raifear ttai two, &&4 t&arafe** & pers&&&©&i
•^4wiQr apaelaHKi* m® m%a in 4il tost* i& pi»ee of « aapli-
mt% of the ftisaci^i speci&ca* i'kls of a. <&~iacii

41»e aff l*iaefe tMcl atalalgia gJUa** fiber

57 «f TZTilTaaSTj^iT ST SeiTl&kia to / pihc«s IS
tafetfLatad fo«B for vaiuaa* of x fro® t> t« 1C in of
O.OOl (i4tlitsf ia&cM£di fmkt*ii of mlmo-fo

****** Iff0 ?
, Moscow).
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lasttUiiOf b**fd *f siafei* i&w there* 1 ecttd&etlvii? 0#3^-o
mg/m £ &t $G*v) aeiataiaed at * se&sieai thiskam# c,i V/il
iaeh eurxsg us* fey three smll fiber ^egs tturtwMs pe*$«wiieu«‘
l**Xy Utfeaffe the tm Jtrnrw sols j>X*t* *r the «*]?***"'

tw, ike diune/ spedsea* «as4 the eeadgeti** else were
l&steaed together with gufe-fecr ®m<2&% ia fete & «ite-fc*#*s&ly#.

t* «* 11brat* the test a$par&Vst* »
test® Mere B&4« os »A:g

e-laeis die# tpteiaesf of th*2»i tdasstteae* £**». 0*3 *0
%*% m*/m*€* «&ch in with the duster ofSM. eeadmetea#* #f *j^r*^&atwly 1, i.% &v//$b x?

...
,
*ac the

s$**d3r~*t*te mlm o.t l/% wee &&****•£ i& «ae& c&se* .:b*

eeiwihfceiaaee* of the sis i&riaeijpsl sfeeimes® * «I tf the
speeAaea* w*r* aitfefsiMe by '®shji® of ftrettidia* ttefc*

*e*dtt*t*d ©a the® is the fe*a at $»&*&* tfmtfti in the
Mrt&i*** gtwwddd feet plat* dp#$i4itm CxffM £*s£$&*!£**

the result# #f is# esUtotiea i.t«iifii«&is are reeagded
in fable l t &n4 there ere flatted is. figure z %m hot .plate
mlmst ef «*ftta*i*SMNU h/1* ef the fri&tif&i sfrteisejtt* versus
the dfceeretd ¥*&•** ©r f/f^ frem the iMetifi dls* aseeewe-
meats em the®. 1 re&wl&g fwt is f&irti #&«•&**! the tlx
mWtmtim $*&&*» m field « eaadifc ear** re#meat lag the
*%lihw&ile& of the eftadueilv* die* 4$p&r«tdi# tapertare# tf
the experiiseat&i paist* tad the tart* d» eet **«•#£ os* p*r~
ttftt

•

the eeadwetaae** is figure f %re mlwm l*
the seas teaperetwr* of the ejerelae* la t&e **ad*#tle* die*
feet when the ttld plat© teftperetart was e&eufe £?.. mad the
diet aeaa i*»f©retard w*us ebewt 4fc* la tests mM with
the eeftdttettire disc *pf***tu» 9 using the eejULbretida ear**
or figare * 9 %h& 4fetel&e& r**wire* earreetiea,
me Jisdl©&i*& beiew, to for the efeusge is list

if the diet ae&a tea^eratare deserted sigailx-
e&atly frtfe> fc'fC. fhe eorrecied ttadwataate carrerpeads to
the eetuei wee» t*ef<arat*3r* af thm epeeiaes Is the eaadue*
tie* die* test*

the leader*tar* ee*ffi«i*ftt of eaaduetirliy ai type 3"£
staialese steel { is fc&# ***ati«N& <tdr49)}) is

epp-reximtelf, ^ceerdiagly, tlw edaduet&aee
ahtdiaed thm. %m oeliferailm eurre, h/hvo*o.} > shewld he
corrected by the relation

^(4t t# ) * ^Cc«e fe )x(l*0*<^i{t4Hdf}] (f)
if. fU
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t&MZ&Z %'m mlm of k/h Cl*.31 sem/oa^C) fro* tm sali-
br&tion cunt *t ?/f©*l*lf, and the value of kVI ***0*137 at
ki*C mm& tmpptptnrpi md mlng M>qnziim$ (k) and (2->

,

iim conductivity of i&e type 303 st&i&Xtis* stool of 41*e
1$ o&x«ulat*4 to to* 0*150 w/osb C- at Ci :?

ec* x mw&mmmt
m4P Mm i» XfJ& on & oa»$tX* of 'Ey** 333 rod 1 i&eh la ci--. *

H#fc?r indicated Its ecu&Svfttltlty to I® 0*l*fi v/m c at; &>*;.*

IBS Circular 5%i H¥h*smi Conductivity of Metals #r*l vlloys
&t Mw ’Tm^mmSmm . a Mtlw of t&* Uter&inrr (Iff^)

*

ii¥€« o&fcst tflfttro 13 ) whlo& im4lest* that i&o cOftduotivXty
of 303 st *$*C is about 0 * 153 ? the Ototlal*** Stool
B&sdfeoeic of llw iXX*$0»&y stool cm&mmtim i®M.m%m% & v&lsis
of O.I55 w/#m € si #*0f- 1M v&Iue Of 4i*o e*g4acti*itjr
ofetaiao* frc-a tfe* tin# #*.XX1h?oiiiis it ooos to $*
iktwrm&Mtp M%mm At&iX&oie mluo* £wm oiiaof »«&s£?o&*&.t3*

5. 9MNSSMMS XEy CXtaiflCS

1m tit* ooo of tfes 4j#i«tsi§ f tha lower cold
flat#* in* too*? oroolsoa* isa t&a o*B&a$iloo 4ioo f*ra*4 &
ral^asitMfelji and II wm mmm&fp mlr to Ifitoryooe %M
sting!* loot #§o#Xtttgi Mtmm the cooducftiro list m& %M
xtppet mM f-lfeio* For good th&rml oe&iae

i

9 tko tost sposl-
zsos oust k* flat o&d of triform t m& tm em~
&mt%M$, m&imm mm% M ntmm* f# ls$ro«o therml coataot
between the wey&lsg surfoots arid the «$oc&m f as l-l-lb
woifM costored on the offer **14 i>iit« 5 moitix?* in a
?r0*s$r« os the tfooiooi* of 4|^roidmt«l| §*$ psi. Car#
**• taken to aosote %&€ii %hm mifct&X p&rt.® m£ tm
weight mm mm't&Xlf *

Ball l@4jr.lmgt are sot am ill# #6gt& is tka ostnajNi
imm pf mlh sold at Asgnlaf niasiags of 110^.

of tk# diataiK^ a^rosa th&
tall taaringn is ih* tw sold with asd without tfe*
tost is *£utbl#4 tn« thi#ks«ss of tk« spaci -*

mm to b* a#tarat«lf ddiefaimad*.

fk*#*al issulati#a of tk# working %&?*$. of th* «****tx«c
apparattHi was accomplishes by pouring «rooBd it within &
»fill« dlasotasr mntnimt a fxo*«flowing p^er
inssx&tios (siilea -atrogoi)* fk* powder insulation was
readily iraised from around th# agfavatns by opeais|- «
slidisf get* tt th# kotto* of t<b* contAlsoo*
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~7~

fo «t*rt «t test, the disc boater winding was e&erglsea
at a roaoooikfeXe pmm input rate (m initial ' settles of
about # mite inpm ms used for these sMMSOrtao&ts), as^ If
list# power iapui u&*X the coeXioo water temperature wore con-
stant , im *pjwr»t«« rou&oA 5k substantially ateaay tempera-
ture oioitfltioft la fro& a to 3 hours* Se&iiag# of t &ssd ?0
were t&o& periodically for *& hour or son to otooro
that steady-state eooOitfe&s existed* fht mint of Use ratio
?/% dees not 6#p*&& on the ret* of ^«f Input t hat to deter-
mine Hit mil# with good freclslo®, It la desirable that the
difference between f *&€ ?® be Oetorola&feio with a precision
of Matter this 1 part la tffO* -mad therefore that the rate of
power impii ho adjested to yield &a a&e$i3&t6 difference of ¥
and ?o* 2a tooting esf Xosivos, fetmeer, it ml desirable that
the ©axiom temperature of the disc in coiUeet with the test
apaelAOft fee United to sesse oaf# folso* For this apparatus
the mximm aloe temperature, which ooooro at the is
&pproxlmi#Xy to

tms * t e * %(?/%}* if)

for folsoa of ?A* to 1*3«

6 . #t sjmm oi sm^srms

fable a stmarisos the data obtained with the coaditc-
ties 41s© m ea$le*l*ee»

the six aateriAl* were fooaul to ho** themel tm&m~
ti sities totween 1*9 *Bd f«# *m/** C.

boring the court# of the mmmTmmbB nm4# la the
uo&erfreaoa ootiXt on the oxpXooim, two cheek omattrooeots
were suit on the original 1*29-ea Wmpwm® spoeisen used la
mXlbmt%®g. Vm efFporetoa* tbm first was mde on initialXj
setting up the epporatos In the mult prior to the first fftf

measurement. following' t&« eoeoad fit noastopioofit , it was
aoeeaeary to clear the mult for other oorJfc, asi the $eee&4
cheek test ms mao when the apparatus was reinstailed, just
prior to the Mountretteat of the ot The conduc-
tance of the hooprene specimen, os determined fey the hot
Sflato and nooO lk the calibration tost, ms 2*4f& aar/eo* C
mfc **8*€ oo4n temperator*. In the first efcteit test, the con-
ductance ehtailed woo a, f© at %f*v $ in the second * a* ft at
dO*C„ there was therefore an observed variation in results
of a.h percent f to which the results on the explosive# smsi
fee considered subject*
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thm mdi an *t 13 38*c* iaal-
eat# it xiegfttlv* lei|-iKtwi of oomi^ctivity
(o< * El $«r &*g 0}* Mmmm* of ift# maIX ftlffmiMMi la
test tmpMmt®m$ *

t.&« &&c*rt&inty la iM® v&Xu® of ^ is
pM^fely la?f«* Hot plate tests ooa*£uet#a oa pauraffla
illff 3U9«# 4ad HQllo^a^ *t /‘0e to f$*F p®®& t«ap®ratur*
&a*« JU&£i®*fc®4 eoftffioltsi® of -0*005 &&4
~0*w*| $s®r &4f '€•* sesptefclirely, for ttbMMi wm^
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THE NATIONAL BUREAU OF STANDARDS
The scope of activities of the National Bureau of Standards at its headquarters in Washington, D.C., and its mujor

laboratories in Boulder, Colorado, is suggested in the following listing of the divisions and sections engaged in

technical work. In general, each section carries out specialized research, development, and engineering in the

field indicated by its title. A brief description of the activities, and of the resultant publications, appears on the

inside of the front cover.

WASHINGTON, D.C.

•Electricity and Electronics. Resistance and Reactance. Electron Devices. Electrical Instruments. Mag-
netic Measurements. Dielectrics. Engineering Electronics. Electronic Instrumentation. Electrochemistry.

Optics and Metrology. Photometry and Colorimetry. Optical Instruments. Photographic Technology.

Length. Engineering Metrology.

Heat. Temperature Physics. Thermodynamics. Cryogenic Physics. Rheology. Engine Fuels. Free Radi-

cals Research.

Atomic and Radiation Physics. Spectroscopy. Radiometry. Mass Spectrometry. Solid State Physics.

Electron Physics. Atomic Physics. Neutron Physics. Radiation Theory. Radioactivity. X-rays. High

Energy Radiation. Nucleonic Instrumentation. Radiological Equipment.

Chemistry. Organic Coatings. Surface Chemistry. Organic Chemistry. Analytical Chemistry. Inorganic

Chemistry. Electrodeposition. Molecular Structure and Properties of Gases. Physical Chemistry. Thermo-

chemistry. Spectrochemistry. Pure Substances.

Mechanics. Sound., Mechanical Instruments. Fluid Mechanics. Engineering Mechanics, Mass and Scale.

Capacity, Density, and Fluid Meters. Combustion Controls.

Organic and Fibrous Materials. Rubber. Textiles. Paper. Leather. Testing and Specifications. Polymer-

Structure. Plastics. Dental Research.

Metallurgy. Thermal Metallurgy. Chemical Metallurgy. Mechanical Metallurgy. Corrosion. Metal Physics.

Mineral Products. Engineering Ceramics. Glass. Refractories. Enameled Metals. Concreting Materials.

Constitution and Microstructure.

Building Technology. Structural Engineering. Fire Protection. Air Conditioning, Heating, and Refrigera-

tion. Floor, Roof, and Wall Coverings. Codes and Safety Standards. Heat Transfer.

Applied Mathematics. Numerical Analysis. Computation. Statistical Engineering.- Mathematical Physics.

Data Processing Systems. SEAC Engineering Group. Components and Techniques. Digital Circuitry.

Digital Systems. Analog Systems. Application Engineering.

• Officc of Basic Instrumentation. • Office of Weights and Measures.

BOULDER, COLORADO
Cryogenic Engineering. Cryogenic Equipment. Cryogenic Processes. Properties of Materials. Gas Lique-

faction.
)

Radio Propagation Physics. Upper Atmosphere Research. Ionospheric Research. Regular Propagation

Services. Sun-Karth'Relationships. VII F Research. Radio Warning Services. Airglow and Aurora. Radio

Astronomy and Arctic, Propagation.

Radio Propagat ion Engineering. Data Reduction Instrumentation. Modulation Systems. Radio Noise.

Tropospheric - Measurements. Tropospheric Analysis. Radio Systems Application Engineering. Radio-

Meteorology. Lower Atmosphere Physics.

Radio Standards. High Frequency Electrical Standards. Radio Broadcast Service. High Frequency Im-

pedance Standards, Electronic Calibration Center. Microwave Physics. Microwave Circuit Standards.

Rudio Communication and Systems, Low Frequency and Very Low Frequency Research. High Fre-

quency and Very High Frequency Research. Ultra High Frequency and Super High Frequency Research.

Modulation Research. Antenna Research. Navigation Systems. Systems Analysis. Field Operations.








