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& radiomoter ic decerided Zor the viecsuremsnt of r adiaticon
jatensities up to zoout 2 colon@ sw™, It comsists of a thermocouple
soldcr.d fo & copper disc recoivi ;, 'm,, soth faces of which axe..
aover.S Jith thain asbustos PLoSer. .- coiitration curve shomng
confificnce limits is derived. - "

/,w-xooucrla,v

In winy "rv':oul,\u-vlo here o oo uesd '*; 2

mey be ersily asac in o bo-..w- ¢ repeatoble

esults rer the ':1*"-v*ura:;:;m:zv QAR RN ..ics ovor ths renge
0-2ctl e ®sec!. This 3 s boon :.c..tlc:r felt in dirs
rusesren irvestizations in shich oo : ¢t troansler m‘oalems

arise. In carlicr investigzations the dovace

blaciened oa the side to which o inhcsmoccuple

on the other side. Jeveral dllficultics werc

st intcnsitics of rodistion sulficient S riise the

careon tlaclt was burr.t of:", ahd when platimua black 5

a ca Lr.bs in cmissivity, Further, 'chouv: ~0lda does not e“xerclr' te.rnlsh
cmmmmdw the loboratory it ms Tounc *c’m he bright sides of the discs: vere -

rm.cﬂ,, coversd oy o Tilm token up irom the atmosplwere; this film

3%y of the bright side and therelore the char‘.cuvns..lcs

tered the euissiv -
o: tla device Jor the determinsiion of radd aticn inteasities.

“U

ﬁ:‘erleﬂces with the gold disc racb.ows:tcr shoved the value of = disc
tnermocouple attached, but it vas essential that both’
ri{aces ..hou.d arintainow coastant emissivity under ail conditions of .
Lercover che device should be chesp and easily mede, The imstrumeds
this peper fulfils voth these requirements, end has bee
ufficicrly reseateble to waxTint the use of o stoendsrd
cu.-v:, thus obvisiting tho need Iar calivrating cach freshly

ent.

]

g

O vy
4
G o

a
f

)
[o¥l ool

2ire Kcsearch S’:a‘.:z.on
Borehan ood,

.l e 1n0. 2/14/5 N Herts.

J:mucry, 1955.

. © BRE Trust (UK) Permission is granted for personal nonc
ommermal research
work is allowed and encouraged e Cltatlon Of e

Mol tE% g




& DISC-TYTE RDICMITER

by

-« C. T, etster ané L J. Gregaten

forcription of copper disc radionectors

e

The mdlomé‘.r is made by oilvor-sol
constanten thermocouple Lo o 1 in. dirancts R
construction ol the radicmeter, whieoh iz illusirsted in Figure * is
fully descrived In Appendix 1.

(a
v

Celibrsation “22

Four ra%*qm otors wore srranged, together with an absolute radiation
calori.r.eter 1}, on a Ireme mounted ia fromt of o ome foot squarc gas-
ired rediant panel ihe tompercture of which ves meintzined at approxi-
w.tcl_, 8¢ (Plate i), The faces of the r‘..si’.._u"‘.:_-..c,rs te wlich the :
thermocouples were attached were placed towords the radient panel, The.
frame enzbled any instrument to be brought quich J.y into position riormal ™
to the centre of the rodisnt ponel, and at anp desired distunce from it. &

ot 4

The individuel E.-u1u's Irom t.:rh» “radiometers are recorded in Tetles 1

7..’., S .Sre Taen ""u.
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nto dedly use in the
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given in ;;ble 5. tne ol thc redicncters vas cesced after asing
- o -
o <

d e calihrition o- a nouly mede rediomoter which

o potional h sﬁ_cu_. iLboratery. The radiometer was -

Izteratory for =elec”‘v1uf by :

from sowces st 200°C and 4,0000C

ion frow o tungsten-Ii lam°n~.
derably ith intensity it is *

measuring )
relative tc itz cens
lams,  Since ih

P -
PRV VIC RS ] redisn

iviis v.rico c,o

oReTet: vii ot
convenient to express che results in Yoras of the “el tive intensities
{ the differcat inds ol rodickl ¢ recuired to produce caual
wen circuit I, L. 's. E -
o
w2lefive intensiies for ecual ILLLF.'s

Source | 235091 | 000°C | 200°C

1-00 0-76 0. 61

The intensitics required to produce the cpen-circuit .4 . values
quoted in Table 5 mey thus be obtained for thc 10000C and 200°C sources
by multiplyin; the intensity vilues by the aporopriate factor in Wable 6,
Sy interpolation, the conversiem factor for the 800°C source is 0.73.

\

Tin experimentid results for copper/ushoestos Gises Smvn in Tebles
=3, tuken topuvher, sive a good fit tu L purdvola of the faz

-

I = a% + ui°

N ‘ . P
where I is intensity in cals/om</sec
E iz Z.iww, in mullivolis
The values of the consta.r'ts 2 and b were
g found by the method of least squares to be

a = 0019,
P = 0’7001.
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and these values have becn used in plotting the curve of the equation .~ -
" 3in Pigure 2, The standexderror of the results besed on the best itng o
" narebole is 0-029 cel/cm?/sec,, and therefare the 95 per cent -conkd ance
‘limits are wyproximctely +0-05 ¢l cr2a:¢l.  These sre showm dotted €@ -
Figure 2. Thus for & givec E.ILF, frum a cSpmeryusbestos diss radiometMT,
mede according to the specification given in the eppendix 19 times out- Ny
of 2C, the corresponding intensity of redistion will br:w *veen the upper
and lover limits of the curve of ¥igure 2. ' CANEL T

Conclusions

4 disc-type ridiometer, colibruisd cyzinst in absolute instrument
Por the messurcment of vadistion intensity, hos been cescribed waich
will give the velue of the intemsily failiing on it to within zbout
+ 5 per cent over the cemtral part. ol its ronge {05 - 15 cel/cme/sec).
Two of these rediometers (Toblez’l and 5), independently tested, fall
well within the cenfidence limils of the standerd curve obiained from <he
originel experimental work. Ths copper/asbestos disc made to the -
specification described may therelore be used +o predict intensities of
rediation of up tc 2 calex? suc-1 4o within + & per cent, o




APPEDIX 1
Detas ed s 5 A et ~ ; o ; -
Pecxiication Jor the construction of corsar/ashesios disc

radiometers .
@” hermocouple wire : 22 5....G. chromel

oo ~

22 S.-.%. constanton

22 8 . 1 in, &lamcter

i e -e

pper disc

[}

Soldzr

S0; silvur solder (L= 750°C (oppro:.)
ssbestos paper

thickness = 0-G1 in, eight por wnit

erea = 516 oz/sa,yd + 5 per cent.

[¢

Sodiim R4 1imata *Aland . ‘s
_ Sodium Silicate .dhesive: .. aqueous s yrup of comosition between
“Yazc' 502 Si02 and ’

10z, having o specific gravity

o : Method of construciion

3

iy oy pin P S

Scléer the ends of the therwmocouple wires to one face of t:'i/f:: copper
disc at diametrically opposite puints near the edge (Fisure 1)%. ifter
soldering,. thoroughly clexn the disc on beth sides witinemelz cloth,

4 . =nd then dip Jor cbout iy winutes in a clemiing mixhure consisting of

.o 4 parts by velume conc, sulzhuric ccid to 1 part chromic acid or scdium
- ' dichromete, .Jter washing and drying the discs, czew being tolren ToTh
. to handle the surfuces of the copper with the fingers, nrepare somel,
1 in, diocmeter asbestos per dises by holding a piece of the paper

tizhtly <ogether with a ) cosoer Gilze and teering roung the edges.
. Lzy the copper disc on o pad of clean blotuing peper thermocouple side
‘i ’ down and apply o drop of wic silicate syrup to the cenire of the disc,
The size of the crop shotli be such that its dlameter is between X in, .
end 2/16 in. in not less ithan 17 seconds «fter placing, . Lay an asbestos
papexr disc aa top =nd work it round ead round withethe Tinger, spreading
the -silicate 21l over the surface until it becomes tacky, then centralise .
and press firmly into positicn. ixpest for the other side of the disc, ,
taking care to press the asto3tes Haper well down 211 over the slight: - -
. - oulxes where the wires are soiderad on, The disc will then be ready for
I A use after about an hour, and can be meunted in vhichever way is coovenient
o : fer the work in kand, A geaerslly vseful rorm is shown in Figure 1, It . -

‘ is esgential ihat the radicmetsr Be alivgys used with the thermoccuple -
towerés the source of rediation, .
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Relferences

{4) i rodistion calorimeter for the absolute neasurcment of radiation
- ‘ intensities belveen O<k and 12.5 watts/cm?., Lowson, D. I, and
= Actuire, J, K. F.R. iote Ho. 37/1953.
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PLATE I COPPER ASBESTOS DISCS AND
ABSOLUTE RADIATION CALORIMETER.
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Sifver sofder 723°C. MP. 28 SW.G.copper disc
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