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I = JoE + bE2

;:here I is ~"1temJi";;y in ' ,., Icnls/ cm~/ sec
E i::; 3.11. ~.;. in nullivolts

c. ::. 'JeC:3ter :\.VJ.C ; ~ 3. Greg3t~n

r I
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coorer disc r~o:~tcrs
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Th~ intensitic:3 :--(:quir*~o to »roduce the oIJcn-ciret:.i"t E. :~i...:': \"Cllucs
q,uotcd in ?Q.bl~ 5 "''-J thu:; be oi:lt~u.ncd for the 10000C una 200°.::; sour-ces
bv r;;ultipl:ii.'1~ the intensity v:.J.UC::l by the :.J.p?ropriatc f'actior- in ::'lable 6.
3Y interpolo.tion, the cC11vcr...inn factor for the 8000C oourcc is 0.73.

Th~ vr.lucs of' the consto.nts "- and b ~;erc

found 'b;)r tm:: n-ethod of let-St squares ~o be

Calibration

'.1.":'" c::r:;J~J:~.i.!:l:;nt:J. r'-:3uJ.ts fo!" Cop})t;l-j~oCSt0:'; u~.;;c::n:ii~"'J!l in 'i'c..bles
1-; .. t:J.kcn tObf';'l;~1Cr.. {i}.vc I. gCJO<l fit tu ;~ rn..:.r£toola oi" tZ"lC fO".l'"::l

a = 0·019.
b = 0·001.

The radiol:le.:,;cr is made bjO viIv-'r-s0::'jcr:L"~ u 22 ~..G. chromel­
constantcn therrJo::oulJ!e to z, 'j ir.. di~';i~cter 2G :3...;.G. copper disc. The
constJ:'"loletion u;.~_ tne r-.....c:l.Ci.l~-c~r', -~:l"'.i~h i~ ill~trate~ .Ln ~'ig1..lre 1- is
f\:.lly desc!'ibecCi..... Ap?cn.:li::: 1.

~'our ci~ th.; rudiCJ:n~tc:'"z ..(;1';..: tnt:::r: 7u.t in-c:1 cldl:r use ir: the
lc..bor:lt~.. , w"'1d. :..:."It:.:~ "d-':ec racrrths ·.:'::=C :"~-CXC-":il.L'1~c..; tr.e results c.re
givc.:r: in T.;....ble 3. (";n8 oS: t:10 r~.r3.iC::H:..t~r~ ·.;:,:"s '.;e;;·.:s:cl u:-tc:- TJ.Sil1g -for a
~'0~ ('l'~cblc 4.).

i"our !'aQ.~~mctcr::; i.crc D.lT,:;1':;CC; > t06:.:)~ilC!' \-;.~h an absoilirte radiation
--'o~';-e~"~ (I i 0 • "'r"~o ~-'''1'''C:' .; . f'ron ... o·~ ., O"'C '''oot SO"""''' ce.O'~ .-.lh v.......... , c.. .. c.........:.. ..!u~ ........ _ ... .:... L..."" _ ""_ _,"''' _~ .... ~ w-

fired n:.di.a..'1.t panel i he t.:::m:Jcr:::.tu;.:'e o;' '.Ihich ','<:',3 f,oaintuned at a?pro~-

;;:;;.tcly ro:PC (?It'.tc i). ~h(; f acca o;' the r::.2.::'0::1~J~C:rS to dri.ch tbe '.
thermocouples verc attached vez-e pl.aced to\t"'~rds the radiant -panc L, ~~he,:.

frwne enab'Ied ~ j i.'1s·~rUlr.·mi: to be orou.;:;ht ,::,uic::l:" in-;;o I,osition rioT::lal "\,
to the cerrrre 0: t~;,J ro.di[1.J."1t ?::.nel, and ~t 2..:,'"1:" d~sirl~a dist:..u'.ce frot1 it. ...
l.rh~ individu8.l E...<.1·'. 's :Tom t.::isht racli0c'1etcrs are ~eco:"dc~ L""l ~~bl~s 1
end 2.

~·c..bLC 5 r(;corJ:..:d t:-~~~ c._~li;·~r~::io~ of a nc\.'ly ~ac r.r.dio:::.~ter ·n"r.ich
""~ cxar.dricd by t.hc l:1.",.ticn2.1 ?n:rsic.:.l :...:-.bor:.::~..;r:"... r:he r='..a.io::l~t~ ves
Usc exarrined L.t '~l~t; ~"~ati(.:nc.l ?-:::.......Lcc.L I..r.:.1cr~toz-.i 'tor selecti".,ityby
r;·'O·... C':'~--;'1 r ';.L~ (;.' n ..... ·i-··~ ·~~··,.. ->. 'r' ~.~.,~. .: .....-.. ":'·_·f"':!M t.::,r"':l'''C''S ,,'" 200o~ .... nd ~ OOOoC
~~""""""'\.Aoio _I -:. ....... .;;) w ~_ \00",.. _ ""..1 ......' __ _'._\.o_v... __ J •.•.• ;".,1 _..... """" _ - ~ ,

relD.:ti,rc to its ~f...ns i.: i"'\o-i·~:,- ·~o ....;iK: r:-"c.i,~.tic:1 ~r(Xt c. t~g3ten-~lament
1:41l~"). Siacc tl::; ~(;:"'.::iiti","ii..~' sr;~c~ co~.siderablJ ".:ith int~nsi'cy it is
ccnveru.errc to c:mrC3:3 che r-csnLt s i!: "~cr;:..s 0:'"" th::: :'e1c.tive intensities
of' the dif"fer:·.:~1t- ;:in(~~ o~· :".~.~li~}.:l.on .::!l~.r: i;~TC r ec...uired to produce c~ual
open circuit 3.. ~.:< "s,



Conclusions

A disC-:-type r:idiometer, c:::.libr'...;.t,;.:l ,~~t z..n abl;olute instrument
for the mee.surCI:le~:t of 't":ldi:::.tion ir~-::ensit:r, has been described ~7mch
rri.ll give the vr.lue of' the inte~ity f'allin::; on it to \1ithin about
.:t. 5 per cent over the ccntrr..l ;>:u:t of. its rc..'1f,e (0'5 - 1'5 cc:l/cm

2/sec).

T\.o 0'1: thP.se radiometers' (Tr.blea,/4 and 5), independently tested., fill
well \1ithin thp. conf'Ldencc limi-t:;;0:.' t.hu stDlld<::.rd curve obtained from ';;he
original experi..--:ental vork, '2'iJ.e copper/o.sbestos di."}c made to the
specification described mt>.y thc:-e'1:cre be USCd-t0 predict inten&ities of

-' .... ~ ,,,.' -? 1 ...\.' . .racaa..aon 0 ... up xc <.. caa cc ~ S;';l~- 'to nt.un .:t.;' PIJr ccrrt , ~

..
~\

"

-2-

PC.

.and. these values have been used in plottin,l:; the curve' of' tPe. eoU~tiOIl •
t: in Figure 2. '.?he standa....c;",·Jrror of the l:~sult& buzoo. an tm bos~)fi't-~~-:
'_,'")~r&.bOlc. is 0-029 ceJ./cm2/ s ec :> o.nd?thc-~.~.,ore the 9? per ce;;.t~.'.,Co:.~','., ~...s-:
;limits are C;l.!>prOximc.tely =-0-05 cd c:r'" s:c-1• T'nese &rC shown dott~;d .:.
Figure 2. -rhus f'or e. given E.1i.~'. frum a c~r/asbestos di~rad:i.f)me ,~. ':;<~;;;-~~~~i;
ms.de according to the specification given in 'i;he a±>pendix 19 times CTc1t::,:...,'i:i'!'....""""
of 2C, the corresponding intensity of' r::.d.iE.tion \'rill b(:lJ-,~een the upper,
and Im:er limits of' the curve of' ::"igure 2_ " , 0'

"



~thod of construction
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rudiomcters
the cor~truction a? co~~r/a~b05tos disc

22 s. / r- ci1I'Oi:lcl". \,;:r.,.,,.,
S• • G. couatarrtcn~.:.

22· s. i"o i in. Ci~Gt~~.• 1..:.

silv:.;r co Idcr- ... :"'. 7.500 C (:::ppro~.)
thi:..:l-.ncss =O·C·j i,".}ei~,ht pcr unit
esr.so: = .5. i 6 07../::x:.• yd .:t. 5 Per cent.

cloriractcr i.~or the aoaolutc measurcncnt
bc c.zeen 0·1;. and 12.5 \"l8.tts/cm2• r.:;:i:son,

:'.R. ::ote Fo. 37/195-3 •p.'.

.....ire

j~ ro.di2.ti~n

L" ~cnsities
.·fcGuirc, S.

Copper disc

Solder
.i'.sbcstos paper

Sodium :silic~:t;e ':~'lc5ivc: •.!: aqueous syrup of cOll?osition betrlecn
:'''e2.C : ..5" 2 Si02 and,

~:2."G : 3·4 Si02, r.::....-ing .:: specific gra.-ity
b0t·~;QCn t , L;.i and Or. 43.

ij
Scleer the ends of the thermocouple ,:ires to one face of' tne co:?pe::·

disc a.t dial:let::,ic.:lll:l op?osite ~)'Jints ;1e.'ll" the edge U"i.::;ure 1).¢;., ~·,.fter
solderinB, tho~u8hly cl.ecn the disc en beth sides ...n:ti::::.,-eme::~ cloth.
and then dip i"or about i~- dnutes in 0. cl.e~~in;;; mixture cOnsistL.""lg of'
4. parts O'J volume cone, Sul?fluric c·.cie. to i ;?at ch::'.Jr.Uc t\.cid 0::' SC(~~U.'":l

dicbrocc...te, ~:.:.,ter 1··;~sl~ins r"':'1d C.r:,.-in3 t:1C discs, ~i being ~~:e!l i;(i~'~:-.~

to r.Ll."1d1e the s~~~ces \.Jf ~thc copper Vit~1 the fin~." p~~.e SOl:1e~~~:\. -..1\,
1 in. di:::.::neter asbest cc Z;;-.per d.i 50S b:{ hoLiing a .:?iece 0:::' .:ta.epape \~.

ti2:htly -:ogethar ...i.th a ,,;Jnre cc.£~:- c.::':zc :::..'1Ii tearing rO'ihCi j;be edges,.
Lt.j. -;;nc copper <lisc 0:: ::.. l)<:;.::' 0-: cle'..l1 bloi;'o.ng paper thermocouple side
down and apply ~, dr'O~) 0:~ ...hc silicde S:.TUp to t~e cor::~rc' 0-: the disc.
The . ~z.:: ::t.: '!:he erOl) s:,o;.u-:i oe s,-,c::-. tm.t, i~ s ~amete!' is bet-"'~n :}.in.;:..
ane. '/16 in. in not less -::l.DJ1 i:: seconds <:':-ter ;'laci.ng•. Lay. an asbestos
paper' disc an '';0'':> and rior:-: ~\..t round and :,o\.Uld ;:ib-~~""'.L"1&er, SDre~
t1:~ ·silic:;.te til- (Ncr t;,o =:ur.:'~c::: until i;;oec04es te.c.'<Y~· thsn cen~.
and press fir:n1y ~to positi<:.'n. ~:~pcr;.t for ~~h~ ozher side 0:' 'the dJ.s~,
ta.1<;:L"g CD..."e to pre:::s the aSC';1'tC;;; .?~per ~ ..e LL down t~ll over- the slight
bul.:;es "here the ',:ires arc soicered on. Ti:.c: disc ·.nll 'then beres.dy for
use ufte= about; om hour, .IDd c.sn be mourrc ed in "..r.ichever..m.:r isconvement
:.~C'r th~ ·.:or:: in hand. j~ gc.1cr<.11y l.!::;e~'.ll :'Ortil is sr.o\m in !~'isure 1~ It
is essential :;;hnt th::: roclicw~t:::= 0:: ul;,;:::,;,'s us.;;c1 ·,:i:'.:h the trermoc:ouple .>

to-,,'8.rCs the source 0:' rC'.<'li<:.ti on. ,

~c:ercnccs



},oust grou'O of ~ot:r copper!L'.sbestos discs

Secone. ,;;rou~ O~' :~o'U" conoezv'asbes'tos discs
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i ~.:io~-,

4
Intensity i '1

.~-~

c.:d CI1-2 sec-1 Ie/jl. 1
!

(2) I C/;. 2 (2) CiA 3 (2) CiA 4- (2)
ts«, mo. ::1',0. u.'V.

I ~ I -
1.96 35.0 I 35.5 55.2 .~~1.51 ;0.8 31.0 . 31. 0 )'1.2 ".
i,16 26.0 I <::6.0 26.0 ?'" l~ ;;:/'_0. a:..

0.89 2~.2 22.2 22.2 22.2 I ' ::;:::::/
0.54 16.0 I ~ 6.o 16.0 16.0
0.36 11.9 '12.0 ~2.0 12.0
0.18 i.O I 7.0 7.0 7.1 i0.11 4..6 ! 4.6 l" --,. 4..6.... 1,

I
I Z. ~J. z,
I

I 11'1tens; ty •
i CS'.l c::l-Z ace" I

c;'~ C/.. G!.:, 3 c/s: 4-I 1 2

j::t\.r, ;W. mo. I:IV•
j

I 1.87 35.0 34.4- 35.0 35.5I 1.42 29.6 29.0 29.9 30.0

! 1.22 "2.7.2
..... ,. ;'"

27.4- 2.7.6<:.::l.u

1.05 2L~.i:; 24.6 25.2 25.J.;.
I 0.93 22.3 22.L.. 23.0 23.0
I 0.22 21.4- 2'j.O 21.2 21.4-I 0.63 17.7 '17.4- 17.5 17.7
I 0.52 15.1~_ "15.0 i5.5 1;.5, o -0 i2.'J '" '"' 12.0 12.0
! .JC i ..... V
I 0.29 10.0 ~O.CI 10.0 10.0
I o.: 6 6.2 ' . 6.2 6.2, 0 • .
I

..
-. ~j, .-.

I...T1~ensitj.. ---c.~-2
..

c.::.l :: .;c- I j-t,l . 5 .~/~. Cil:.... 7 C/~ 8vi .-. .,
::!Ii"• ~~..... I r;:v • ~.

/::-~.
I

1.35 3.1,.. 6 ·~ll;. I .' 33.6':J v I '''h ' i1.45 30.0
-' • I -'

29.2jO.O j 30.0 1

1.26 27.2 27.8 27.n i 26.4-
1.12 25.1~ 2'3.7 25.0 I 24.4-
0.97 25.0 2'~ I, 22.7 I 22.4-.,J.~

0.27 21.2 2'i.7 21.1 I 20.5
0.67 13.0 't3.0 17.9 17.3 :I
0.54 1).; 15.6 ~5.4. I 15.0
0.36 12.0 ";2.4- 12.0

[
12.0

0.30 10.0 "iO.O 10.0 10.0
0.16 6.2 6.3 6.1

I 6.0
I



Reneat ~ CIA 8 a1'tcr me :year

'. :.:.

0.04
0.09
0.14­
6.~
0.21)j
0.;'4."';
0.h3, ' '

0" '0.52~

" _ 0.6~

"<> 0.73
0.:::j'
;;.99
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Calculatea. inteitsity
( [;. ooec s_oUrce),
ell <7U-2 'sec-1

(::)

5.;
12.0
", -I I.)

25.0
29.8

I E. .:J,; E'.
i Ini:crmi ';;:r L-...-", _I ""' ,,",-2 sc,,-', 0'I .... 1. ,"1I L;/.~ u

, I UN.
, !

I '---i-:------
I 0.2';5 I
. 0.36 !
I 0.60 i
; i .06 j!l.hi

;-i::;asur::lC intensity
'2' 500,· ) • -:;- • 'h~

\ 0 ... sour-ce _.... ...~ -.
C;:J. C~-2 sec-'J r;:,."•

0.053 2
0.119 !,.

0.191;-
/" I
0

I0.275 .g

0.376 10
0.463 12 I
0.581 . 14-

10.715 1-0
0.8;7 18

I1.X2 20
1.17 22
1.36 21+- I1l:;q 26•."u I

1.82 28 I

Calibration of: a. cOP:.:(;r/asoes'tos disc '021 the l~atic'nal Fnysical IAboratoIies.-
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COPPER ASBESTOS DISCS AND

ABSOLUTE RADIATlor-J CALDR1METER.

PLATE l.
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