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From: Health Physice
Tos Solentific Director

Subls Evaluation of Poasibls Eadiocsctive Hasard from Control Knobe snd Fhons
Caps on Type COT 446217-4 Radlo Receiver snd Power Amplifier,

IRTRODUCTION

The comparatively high beotaegamea activity from subject recelver and power !
amplifisr were brought to the attenitldon of ths lasboratory by Mr. C. J. Camp. |
One it oach of the receiver and power azplifier were furnished for evalmation,
The receiver conirol kmobe contained grooved designmtor letters inlaid with |
aglf-luminous radium compound. The power amplifier has two phone Jack caps with \
surface rainted radium compound. XNelther the control khobe nor caps have any

apparent forz of protective covering over ihs rediuwm peint. Since these controls

are manipuiated with bare hands, it sesmed desirgble to dotermine ths alpha, bete

and gamma rsdietion intenally at contact distances, and in addition, the amowunt of
activity that might be picked wp by the fingers when the exposed surface of the

radimm paint is touched or rubbad.

DESCRIPTICN OF EQUIPMENT TESTED.
The yadio receiver was a type GCT 462174, a unit of model RBS~2 equipment.

Four corirol knoba on this recelver contaired radiom puinted pozition markers
and letter designetors as follows: 1) Frequency Band Control, %Bf. 2) Tming
Control, "%, 3) Gain Control, ®G", 4) Output lLevel Control, "LY,

The rectifler power smplifier was alsc a unit of RBS-2 equipment. It contalned
tao phome Jack cover caps, each with g dezignatlon of *HPY in radim peint.
Thie unit elso contained one togglo switch with ¢ small redimm paint pild
imbedded in the handle and mealed over with a plestic capn. This switch showed
only 0.4 or/hr gamme, 20 mr/hr bete plus gasma end no alpha sotivity when tested
at contect distence. Thers appaars to be no posaible hazard from s zingle unit
of thiﬂ ty?e.
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NReRX3=2
BETA AND GAMMA RADIATION

A standard wodel 263 swpvey metar wes considerved estisfactory for an spproximate
indication of the bete and gamms radistion and the totel amount of radium salts
present in the redlun palint compound on these control kuobs,

The tolerance vulus for tota) or limited body sxposure is 100 mr per day ganme
and 100 mrep. ver day beta, It ¥as inmediately shown thal no flux of germa or
bets radiation of sufficient extent to produce total body exposure of this
magnitude could be obtained frem the radium pelint present on either the
recelver or amplifier,

Tn view of the shove finding, sttention was noxt turnsd to the limited exposure
that would bs receivad by direct hand contset with these knobe. This datls is
shown in Table Y. 4 recently celitrated type 263 survey mster was used for
these messurewente, Columns 1 and 3 show the gemma recdings at contaoct end &%
a distence of oms inch. Bution B, ehowing the highest garma sotivity, would
recuire gbout 45 heurz of continnous contact to result in 100 mr of limited
BRADOSUT'G .

Colurms 2 and 4 ehow bebta plur gamma reading at contach end at one inche Bubtor
"3N would give limited exposure tolerence for bete plus gamma in about 4 howrs
and the rast in & or 7 hours. Coluzmn § shows the calculated comtact beta getivify
fnelwding 211 ensrgles apnd is based on the mepmured gemma agtivity.

Using the data of columm 5, the sitvation is more severs. Limited localizged
bets tolerance would be ohtaimed with button "BY in leas than 20 mirutes of
canteet, for WIM in zbout 40 minutsg and for the other comirols in s1ightly
sver an hour,

Golwm 6 shows the caleulated total radium salts on eech control in/ gna of
radium,

It should be noted thad tha beta reys for radium salis form z complex contimous
spactaum with the most energetde bete from radlum € having sn energy 3413 Mavw
and o rangs 1.54 gas/em?, or 12.8 meters of alr.

SURFACE ALFHA ACTIVITY

The surface alphs astivity was determined by direct weasurement with an argon GGy
mutiple wirs ehambsr,

In the pormal dizintegration of rsdiwm it should be moted tbat radium, radon,
radivm A and radium G sach ewit alphs rays. The alpha redicactivity of radiunm
in equilibrium with its decay products is, tiwerefora, 6four times as great as
the alpha activity of radium alons which is 2,22 X 10° alpha disintegrations
per minute per microgram of radlm.
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In visw of the customary hand eonteot with thees controle, it seemed of
vValue to determine the totel exposed murface sipha sotivity., This wes
accompliched by direct reading of the knobs end eaps with the argen ¢
ualtiple wire chamber, In Table II ihe surfacs alphs setivity of all
rzdimm components end of rodiwm slons i tabulated. The last ocolumn in
this table shows the smoumi of exposed radimm in //( go8 czleulated from
the measured surface alpha esctivity

In Buifed ciremlar letier §#48-10 covaring radiologieal safety, it is inplied
that safely regulatione for the alphg emitter Flutonium apply to all long

1ived materlals presenting o elmilar hasard, Radium with 1te 1600 yesr half
1ife would £211 into this eategory, If this sssumption is correct, then an
exposed surface, subjsst to bandling should not contain #lphs ectivity
excoeding 2,000 ¢/a per 150 ey, em. of sres. This would azount to about 13 4/m
for 1 m. tm. of exposed surface, From Table I 1t can be seen thai this value
is sxceedsd by 100 times in the lowest case snd 6,000 times in the highest case.

The surface arsa of ths exposed radiumm is aporoximately 1 =q, em.
SHPAR TESTE.

in order Yo dstermine shather or not sctive nzterial would actually be
racovered by direct contact or rubbing of the surfacs, smesr tesiz were
radoe  Fllter papers were wiped over the surface of the knoba and then
read for elphe activity. Agaln, i we can apply the radiologicnl safety
hand book standsrd of sero d/m for filter paper smears Table III ghows the
tolerance to bo exceeded by 100 to 9000 disintegations,

Floally, actual fingsr wipes wers mede and the activity remsining on the
Linger read with the alpha counier chamber. The slrha count for 211 redium
componsnts of the finger wips isshosn in Table IIT,

The radiclogieal safety manual indicatss alpha hand tolsrance as zero disintew
grations per minute, This tolersnce is excsedsd by &0 to 7000 disinhegrations,

The comparative large activitles that are resmoved by hand contact would present

& more serlous condition in the svent of aberasions or opan wounde of ths hand
or finger.

He Ko SECM,



SABLE I
BETA AFD GaiS RADYATION

xN0B CONZACT READING 1.0 INGH DISTANCE  GONTACT  Cale.
ou? W e o™ s mm Radism on
T R Y mr/hr. arop/hr. éi"gbéf‘ cs)
B 248 56 1.0 20 280 2.3
T 1ok 28 0455 11 140 1.2
G 0.9 18 0.6 12 90 0.7
E 0.75 15 04453 9 75 036
Pi(1) 075 17 05 10 75 0.6
B (2) 0.75 18 055 n 75 0.6
FABLE 14

DIRECT MEASUREMENT OF SURFACE
ALPEA ACTIVIIY.

KKOB ALL RADIUN CaXC.
oR COMPORENTS oMY " SURFACE
Ca® ALTHA ATPHA RANIVY

¥y d/m
B 163,000 41,000 2018
7 26,500 6,600 0.003
G 20, 550 . 5,100 <002
L 11,000 2,700 cJ0n1
Pﬁ(l} 242,000 605 50G $ 027



G *

HP(1)

BP(2)

SMEAR TESTS

FILTER PEFER WIFE FINGER WIFE
TTTAIL COMPORETS ~  ALL COMPONESS
ALPHA d/m ALPHA &/
1700 1500
2100 1300
400 800
2000 560
3076 -~
300 110
400 200
9200 7000
100 63
1400 1190
2100 782
970 970
2000 840

* Well worm used
knob from same
type receiver,



