CRITERIA FOR RADIATION INSTRUMENTS

FOR USE BY THE GENERAL PUELIC

Office of Civil Defense
DEPARTMENT OF DEFENSE

October 1962




CRITERTA FOR RADIATION TNSTRUMENTS FOR USE

BY THE GERERAL FUBLIC

As a supplement to organized Tedersl, State, and locsl monitor-
1ng systems, ilnstruments for measuring gamne radiation exposure rates
(dose rates) and total exposure (dose) can provide valusble on~the-
gpot information for the eitizen following & nuclear explosion. Where,
through choice or recessiby, one provides & private ghelter for the
protection of himself and family, knowledge of the radiation sltuation
within the shelter, the home, and, under some eircumetances, in surround-
ing areas, <¢an e used as a basis For determining sppropriate courses
of action. Instruments deslgned for measurement of gamaa radistion dose
rate {rate meters) and instruments for moasurenent of aceumulated gamma
radistion dose (dosimeters) can be of value for home use.

To meet the needs of an individusl or household for meesursment
of gemma radiation following & nuclear attack, instruments menufactured
for sale to the general miblic met meed minimm eriteriz, and it will
be the responsi'nility.ef_the menufacturer to assure that his instruments
do meet these criteria in a1l material respects, if they are to be
advertised as being sdequate for this purpose. The following criteria

sre essential:
A. Criteriz commen to both rate meters and dosimeters:

1. The instrument mist be of guch design snd constructlon
that relisble performence can e expected following &
storage pericd of at least five years (batteries excluded,
if uged). Use of components subject to pignificant change
in characteristics affecting the performance of the imstru-
ment is not aceepisble.

2., The instrument must be easy to cperate and interpret.

3. ‘The energy depen&ence of thé ingtrument should be less than
pius or minus 25 rer cent for energles betwesn 80 kev and
1.2 mev. ' ’

4, The tempereture dependence of the instrupent 'should‘ be less

then plus or minus 30 per cent betwsen ¢°F snd 110°F.

5, The instrument, without batiteries, should withstand T2-hour
gtorage &t a temperature of mirus 30°% and T2 hours at plus
1509F. At the conclusion of these exposures and return to
reom temperature, the ingtmment must meet the over-all
accuracy requirements.

6. The effect of humidity on the over-all sccursey should be
less than plus or minus 20 per cent. Some of the instru-
ments will be positioned in underground shelters vhere -
wumidity may be high and, with change of tewgperature, there
could be condensation. Instruments should be designed for
gperatlon after prolonged storage ynder such conditicns.

T. The ingtrument should satisfactorily withstand atmospheric
: pressure changes 1i_kely to result from ghigment by air.



Rate

The instrment should meet the accuracy specifications
from sea level to the equivalent pressure of an altitude
of 6,000 feet.

The batteries, if used in the instrupent or suxiliary
equipment, should be etandard "D type flashlight cells.

The instrument should be constructed for moderately
rugged use, and Tor owLdcor pse during inclement weather.

The instrument, and any suxillary equipment, should be
designed for simple maintenance by commercisl radio and
television service organizations.

Representations, pictures, seals, ipsignia, trade or brand
names, Or any other +term or symbol which would imply any
Government conneetlon, approval, or any other form of
Government endorsement, shall not be used on instruments
for the general public. Fyurther, although instruments for
the general public may be any coler, it is recommended thHat
use of eivil defense y=llow be restricted to officisl eivil
dafense monitoring instruments.

meter eriteris (in additlion to the sbove s

Ths instrument must indicate gamma raiiation dose rates
from 1 to 100 r/br with aa over-zll accuraey better then
plug or minus 35 per cent, referenced to cobalt 60, at all
dcse rabes within the prescribed range of the ipstrument.

The desector must be shiglded against beta radiation with
s minimm of 1,000 mg/em”.

The indicator must be calibrated in rfor and may not be
dependent upon the subjJective interpretation of varying
‘tones, varylng brightrness, varyiag loudness, etc.

The instrument musi read off-scale or give some other
positive indication vhen dose rabes exceed an indicated
100 r/br. This mst apply for all dose rates between that
radiotion rate and 1,000 r/hr.

4 mesns mmst be provided for checking positive operation
of any electronie ecircuit used.

The batteries, if used, must operate the instrument for
a resgconable period of time. (When the instrument is
indicating 50 r/hr, or more, the battery must operate the
instrument comtimuously for at least 50 hours.)

The instrument response shell be such that the 4ifference
in the indication For rsdiation incident normsl to the
front and that for radiation ineident normal to the botiom
dges not exceed 15 per cent over the photon energy range ’
of 80 kev to 1.2 mev.

& dosimeter type instrument, to be exposed for a timed
ipterval for debermining dose rate sond reeding in roentgens

2



10.

Per hour, 1s permissible provided that the timed interval
1s greater then five seconds and doés not exceed ons
minute for an indiecation of 100 r/nr.

An instrument using an electronic cireunit should. respond
80 that after werm vp 95 per cent of the Final indication
of 811 dose rates messured is reached in no wore than ten
seccnds.

Aziy eireuit instebility and meter fluctuation should be
less than five per cent of full-scalz.

Dosimeter criteria (in eddition to general specifications in
A, "Criteria common to both rate meters and dosimsters"):

1.

T

The indicator must be calibrated in roentgens end may not
be dependent upon subjective interpretation of varying
color or varylng transmission or reflecticn of light, ete.

It must be feasible to read the instrmment in the field
without destructlon of 1ts capsbility to indicate sdditionsl
inerements of radiation exposure or loss of past exposurs’
indiecation, :

The Ingtrument must indicete the gomma radistion dose B
within the prescribed limits of true gemme rediation dose,
in the presence of beta rediation fields likely to be
present in a fallout radiation field. :

The range preferably should be 0-600 r, but not be less
than 0-200 r with an over-all accuracy hetter than plus or
minus 25 per cent, reference to ecbalt 60,_ at all doges
within the prescribed range of the instrument.

If the instrument 1s ar electrostatic » self-reat_iing type
it must conform to the following eriteria: )

a. Be capable of being recharged {reset to 0) with
either a built-in or an auxiliary charger.

b. After stending charged for L8 hours electriesl leakage
ghall not exceed two per cent of full-zecale in four
days. '

An. ingtrument or aevicé which i3 not designed to be reset
to zero mmst meet the following eriteria:

&. Have & range of 0-600 r.

b. After a storaege perlcd of five years, the accuracy of
radistion dose imdicstion must still be within the
limits of the eriteria prescribed in ¢, k,

The instz";mnt must resd off-scale or give other positive
indication when the total dose exceeds the range of the
instrument. :

The physical size; shepe, a2nd weight shall be such as to .
allow fleld use withomt serious interference with perform-

ance cf neecesszary tasks. :
8531965
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