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Abstract-Passage of the Radiation Control for Health and 
Safety Act of 1968 marked the beginning of a new era in the relation
ship between Federal health authorities and the electronfo products 
industry. The Act establishes the authority of the Federal govern
ment to issue radiation safety performance standards for commercial 
electronic products and to require manufacturers to correct product 
defects relating to radiation safety. 

The Department of Health, Education, and Welfare is adminis
tering the Act, and thus far has established safety performance stan
dards for television receivers, micr·owave ovens, and cold-cathode 
gas-discharge tubes. These standards will be closely followed by 
standards for diagnostic medical X-ray equipment. Other regulations 
also have been established requiring manufacturers of electronic 
products to report any discovered defects or radiation exposure ac
cidents and to submit a variety of reports on the radiation safety of 
their products. Extensive consultations with industry and state 
radiological health representatives currently are underway concern
ing the need for applying safety performance standards to additional 
products, such as diathermy, lasers, and ultrasonic devices. 

In administering the Act every effort is being made to achieve 
close cooperation with electronic product manufacturers, users, and 

· state and local health units, in order to protect the public from the 
dangers _of electronic product radiation without precluding its ad
vantageous use. 

INTRODUCTION 

THE RADIATION Control for Health and Safety 
Act, Public Law 90-602 [1], became effective on 
October 18, 1968, after more than 14 inon ths of 

extensive hearings involving numerous representatives 
of government, industry, and the public (2], (3 ]. Its 
passage marked the beginning of a new era in ·the rela
tionship between Federai health authorities _and the 
electronic produns industr·y. The law was enacted in 

· response to a growing c01Jcern over the potential public 
he·alth hazard presented by exposure to several types of 
radiation. emittecl both intentionally and unintention-. 
ally from a wi_de variety of commercial electro~ic prod
ucts. In order.to deal with this hazard, the Congress 
believed it_ necessary to impose ,certain restraints upon 
.the design_and ·111a,1~facture of electronic products which 
·coµld emit such radiation. Hence, the purpose of this 
_ l~gislation is to provide an effective means of protecting 
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the public health from the possible dangers of electronic 
product radiation without precluding the development 
and use of such products and radiation as a benefit to 
mankind. 

The provisions of the Act apply to all electronic 
products manufactured or assembled within or imported 
into the United States and its. territories on or after 
October 18, 1968. The term "electronic product" is de
fined as any manufactured electronic device which is 
capable of emitting electronic product radiation, or any 
manufactured article intended for use as a component of 
such a device which can affect the emitted radiation. 
"Electronic product radiation," as defined by the Act, 
includes both ionizing and nonionizing electromagnetic 
and particulate radiation, as well as sonic, infrasonic, 
and ultrasonic waves. The broad scope of these defini
tions is ·necessary in order to cover effectively the wide 
range of complex radiation-emitting electronic products 
that are commercially available today. 

The· primary responsibility for implementing and 
enforcing the provisions of the Act has been ;:;.ssigned to 
the Bureau of Radiological Health in the Department 
of Health, Education, and Welfare. This responsibility 
entails the establishment of an electronic product radia
tion control program that involves both formal regula
tory activities and a variety of efforts in basic research 
and development. The law specifically directs the 
Bureau of Radiological Health to conduct a wide range 
of studies into Possible conditions of exposure to elec
tronic product radiation and the resulting biological 
effects. The Bureau also is directed to establish and 
maintain liaison with interested persons both inside a11d 
outside of government ·and to support research and 
training in methods of m,inimiziqg unnecessary exposure 
to· electronic product radiation. While these geueral 
activities are of considerable importance in i:heir own 

· right, they are intended primarily to support the central 
purpose of the law, which is to regulate and control the 
emission of electronic product radiation to which human 
beings may be exposed. 

The principal regulatory powers gi~en to the Bureau 
of Radiological Health are the power. to require manu
facturers of electronic products· to correct any defects 
relating to the safety of use of their products and ;.he 
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authorit)· to cstai,lish and enforce safety performance 

.1 standards for sp,:cific types of electronic products. These 

a;·c the n1;tin regulatory powers used by the Bureau in 

administering its electronic product radiation control 

· program. However, in order to facilitate this effort, the 

Bureau also has·the authority to require manufacturers 

of electronic products to maintain testing and distribu

tion records, submit various reports, and, if good cause· 

is shown, permit. inspection of their manufacturing 

facilities. The detitilccl rcgt,ilations for implementing the 

Act arid all performance standards established under it 

. to date arc published in Title 42, Part 78, of the Code ~f 

· Federal Regulations [4]. · 

Co1~RECTION OF DEFECTS 

In··exe~cising· its regulatory powers under the Act, the 

.· B11reau of Radiological Health is authorized to require 

1iurnufacturers to repair or replace at their own expense 

electronic products which have a defect relating to their 

· .safet)' 6f use or which fail to meet an applicable perfor

·mance standard; or to refund the cost of such products. 

. A product is considered to have a defect if it fails to 

.' ~onform to its qesign specifications regarding radiation 

emission or emits hazatdous radiation unnecessary to 

accomplish its -intended purpose. This latter criterion is 

based upo;1 the philosophy of the Federal Radiation 

Council that "there· should not be any man-made radia

tion exposure without the expectation of benefit result

ing from such exposure" [S ]. If a· manufacturer dis-. 

covers that any electronic product produced, assembled, 

or imported by him on or after the effective date of the 

Act contains a defect relating to its safety of use or fails 

to comply with an applicable performance standard, 

he must immediately notify the Secretary of Health, 

Education, and Welfare if the product has left its place 

of manufacture. If a defect or failure to comply reported. 

to or discovered by the Bureau is considered to present 

a potential public health hazard, the manufacturer is 

required to notify all dealers or distributors to which the 

product was delivered and all subsequent purchasers 

whose identity can be determined. ,The manufacturer 

also is required to submit to the Secretary of Health, 

Education, and ·welfare a statement of the measures to 

be taken ·to repair or replace defective units of the prod

uct. In close parallel to this provision is the power of the 

Bureau to require electronic products offered for impor

tation into the United States to be brought into compli

ance with all applicable performance standards before 

being admitted into the country., 

Since the passage of the Act, the Bureau has worked 

with 17 manufacturers whose products either contained 

a defect relating to their safety of use or did not comply 

· with an applicable performance standard. In each of 

these cases a satisfactory resolution of t~e problem was 

achieved with the fuH cooperation of the ma.nufacturers 

involved. Only when it is absolutely necessary will the 
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Bureau resort to invoking the legal' penalties provided 

by the Congress. In particular, the Act makes it unlaw

ful for any manufacturer to introduce into commerce an 

electronic product which does not comply with an ap

plicable performance standard and for any person to fail 

to maintain or furnish any required records or reports, 

including notification of defects. 

PERFORMANCE STANDARDS 

In determining compliance with the regulatory pro

visions of the Act, the terms by which.a pr;iduct may be 

· found to contain a defect relating to its safety of use arc: 

defined essentially by the manufacturer because the 

Bureau considers such a defect to exist only when the 

product fails to conform to its own design specifications 

regarding radiation emissiori or emits hazardous radia

tion unnecessary to accomplish 'its intended purpose. 

Hence, manufacturers of electronic products retain 

considerable flexibility in complying with the defect 

provision of the Act. 
It is in the area of establishing and enforcing safety 

performance standards for electronic products that the 

Bu.reau assumes the primary responsibility of defining 

the deta~led requirements for compliance with the law. 

A performance standard places specific well-defined 

limits on the options available to a manufacturer in the 

design and production of his product with respect to 

radiation safety, and thereby transfers to the Federal 

government a portion of the manufacturer's decision

making power. In this sense, a performance standard 

can be compared to posted speed limits for automobiles. 

These limits are set for the express purpose of assuring 

public safety, and much study goes into determining 

what speeds reasonably can be considered safe under 

different driving conditions. Speed limits, however, are 

effective only if they are observed, and when they are 

not obeyed, some type of enforcement action must be 

taken. Similarly, after much laboratory and field study, 

the Bureau sets radiation performance standards which 

it believes will assure the protection of the public health. 

A compliance program is developed to assure that man

ufacturers produce equipment which meets the condi

tions of the standard, and if the conditions are not met, 

· the Bureau uses its enforcement powers. 

Three performance standards have been promulgated 

under the Act to date: one for television receivers [ 6], 
another for cold-cathode gas-discharge tubes [7], and a 

third for microwave ovens [8 ]. Each was developed in 

response to clear evidence of a public health hazard. 

The television performance standard was based on 

the results of numerous surveys conducted by both the 

Bureau of Radiological Health and several State Health 

Departments [9]. Thea~ surveys showed that large 

numbers of color television sets were e1nitting X-radia

tion in excess of·the generally accepted maximum ex

posure rate recomrpended by the National Council on 
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l\;1di:1tion l'rotrcti,-:, :ind :\leasurc111c11ts (10]. On as 
al.'cckratcd a schedule as feasible, the Bureau issued a 
perfonnance st:1·1(1:lrd requiring compliance in each of 
three successive phases with a maximum X-ray exposure 
rat.e of 0.5 m R/h at S crn from the television housing. 
Television receivers manufactured after January lS, 
1970, must oper;1tc within thi:3 limit with all user con
trols set for maximum emission; those manufactured 
after June 1, 1970, must operate within the limit with 
all user and service controls set for maximum emission; 
and those manufactured after June 1, 1971,must oper
ate within the limit under worst cc1se conditions of both 
control settings and component failure. 

An X-ray hazard. also was discovered in a much 
smaller number of demonstration-type cold-cathode 
gas-discharge tubes [11 ], and a performance st-1nr!ard 
setting a maximum exposure rate was established for 
these devices. 

In the case of microwave ovens, a somewhat different 
problem arose when it was discovered that a significant 
number of these ovens were leaking microwave radiation 
in excess of the voluntary industry standard (12 ]. The 
nature of use of a microwave oven presents the distinct 
possibility of increased radiation leakage with age as a 
result of door seal deterioration or sa.fety interlock mal
function. Hence, a performance standard was promul
gated limiting- the radiation leakage from a microwave 
oven at S cm from the external housing to 1 mW /cm 2 at 
the time of manufacture and S mW /cm 2 throughout the 
lifetime of the oven. This performance standard is the 
most recent standard promulgated under the Act and 
will apply to all microwave ovens manufactured after 
October 6, 1971. 

A standard for diagnostic medical X-ray equipment 
is in the final stages of development, and initial studies 
have been made of the need for performance standards 
on lasers and microwave diathermy equipment. Areas 
of possible future concern are ultrasonic- and ultra
violet-emitting products and cabinet radiographic 
equipment. 

In developing a performance standard the central 
concern is always the protection of the public health, 
:wd the Bureau is limited in its efforts to achieve such 
protection only by considerations of reasonableness and 
technical feasibility. Extensive studies of existing' scien
tific and medical data arc conducted to determine the 
extent of the hazard presented by a giv1:n type of elec
tronic product radiation. In addition, all standards 
recommended by industry and other governmental 

I agencies are reviewed and evaluated. Every effort is 
, made to develop a standard which is attainable within 

the present state of the art and at a financial cost that 
is not prohibitive. Furthermore, in order that a prod

' uct:'s compliance with a standard may be easily deter-
mined, special attention is given to the need for basing 
perfonnance standards upon we'll-defined measurements 

IEEE Tl!ANSACTIONS ON JIJOMEl)ICAJ. ENC;JNF,l·:l<l:'lf;, Jt:LY 1972 

that will assure uniform and unarnbiguc,us results and 
be feasible and economical to incorporate into large
scale testing programs. Consideration is given not only 
to the performance of a product at the ti me of manu f ac
ture but also, as is illustrated by the microwave oven 
standard, to the possibility of an increased hazard 
resulting from deterioration or maladjustment during 

· the useful lifetime of the product. ln all cases, uncer
tainties about the degree of regulati'on necess,try are 
resolved in the direction which will afford ,the greatest 
protection to the public health. _ 

After the development of a proposed performance 
standard within the Bureau of Radiological Health, 
extensive consultation is held with members of industry 
who would be affected by the standard. A revised pro
posal then is submitted for review by the 15-member 
Technical Electronic Product Radiation Safety Stan
dards Committee (TEPRSSC) created specifically by 
the Act to advise the Secretary of Health, Education, . 
and Welfare in developing performance standards. This 
commi_ttee is composed of five representatives of the 
electronic products industry, five representatives of 
governmental agencies, and five representatives of the 
public, including at least one from organized labor. 
Following initial publication in the Federal Register as 
a proposed regulation, at least 30 days are allowed for 
submission of public comment on a proposed standard, 
and additional time typically is granted. The proposal 
is further revised in response to these com men ts, and 
the final version is published in the Federal Register as 
an official performance standard. However, in order to 
give industry adequate time to make the necessary 
adjustments, the law specifies that a performance stan
dard shall take effect between one and two years after 
final publication in the Federal Register, unless an 
earlier effective date is deemed necessary to protect the 
public health. Furthermore, any person who feels that 
he will be adversely affected by a performance standard 
may file a petition for judicial review in the United 
States Circuit Court of Appeals at any time within 60 
days after final publication of the standard. All of the 
Bureau's documentation relating to the background and 
development of a performance standard is a matter of 
public record and is available for inspection. 

Compliance with an applicable performance standard 
is required of every electronic product manufactured, 
assembled, or imported on or after the effective Jate of 
the standard or any later date of applicability that may 
be specified. However, it must be emphasized that a 
performance standard is of little value without,an effec
tive testing program to assure that a manufacturer's 
products comply with the requirements of the standard. 
The law· specifically requires the attachment of a per
manent label to each electronic product covered by a 
p¢rformance standard, certifying that the product com-

. plies with that standard. Such certification niust be 
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based upo11 a ln,: 111g prop;ram which is in accordance ekct:ronic products to suhmit an initial and annu,d re

":ith ).;,)od 111:11.:1L1~·turi11R practice and which has not port· on each model of their product anrl to 111aintain 

been disapproved by the Bureau. Hence, there is a fun- detailed records of testing and dist:rihuti011. Reports 

dalllental diiTcrcncc between a voluntary standard and also arc required on all model r.hani~cs and 11cw models 

a Federal pcrfonnance standard, even when the Federal before they arc introduced into commen:c. Sine(; the Act 

standard simply reiterates existing industry guidelines. grants authority to conduct·o11~i;itc inspecii,,11 of manu

Because a performance standard requires rather than facturing facilities only when got,d <;aut:>c c;;tn 1,e shown 

recommends coinpliance with its provisions, it must, to exist, these reports are absolu Lely csscn t.ial. They 

rely for its enforcement upon testing programs which arc. enable the Bureau of Radiological Health t:o determine 

not consistently required by voluntary standards. A whether or not a manufacturer is complying with the 

prime example of this is in the area of standards for provisions of a performance standard in the design and . 

protection against X-ray. exposure. In both the tele- testing of h1s product and whether or not products not 

vision and the currently proposed diagnostic medical covered by a performance standard may contain defects 

X-ray standards, the Bureau has adopted requireni.ents relating to their safety of use. In most cases, these re

consistent with the recommendations of the National ports constitute the sole grounds for evaluating the 

Council on Radiation Protection and Measurements testing programs upon which manufacturers base their 

[10], [13]. However, in each case detailed and reliable certifications of compliance. To date, the Bureau has 

tests for compliance with these recommendations have received initial reports from over 300 manufacturers and_ 

been virtually nonexistent. Hence, in addition to speci- has completed its evaluation of the television testing 

fying particular performance characteristics in a stan- programs, some of which were subsequently modified by 

dard, the Bureau has focused heavily upon devising the manufacturers at the request of the Bureau. Records 

detailed testing procedures to be used by manufacturers of the distribution of products to dealers and distribu

in determining compliance. Consequently; even though tors also are essential to the tracing of products in which 

a manufacturer's products may meet the specifications defects may be found. Similarly, the provision of Sub

of a voluntary standard, when a Federal performance part H that requires dealers and distributors to main

sta.ndard goes into effect, he must be able to prove con- tain sales records on all electronic products covered by 

clu.sively that his products comply with that standard a performance standard is necessary to permit location 

if he is to avoid far more· serious liability than he previ- and correction of individual products which do not 

ously f!1ight have incurred. comply with a standard. By using these records and re-

ports in conjunction with surveys and in-house testing, 

· REPORTING AND RECORD-KEEPING REQUIREMENTS the Bureau is able to maintain a continuing alertness to 

In addition to the two main regulatory powers of the possible emergence of new public health hazards. 

setting performance standards and requiring: correction 
of.defects, the Bureau of Radiological Health is autho- CONCLUSIONS 

rized to obtain what~ver ,infon'nation may be necessary The regulatory and enforcemei1t powers of the Bureau 

to carry out 'the purposes of the Act and. to determine of Radiological Health are the tools which the Con

whether manufacturers'of electronic products are acting . gress has provided to accomplish its purpose of protect

in compliance ,vith the provisiohs of the Act and its ing the public health from the dangers of electronic 

implementi1~g · rcgulatioi1s. To this end, Subpart H, product radiation. The principal regulatory authority 

which requires specific records and reports to be sub- . to establish and e~force. r~diation safety performance 

mitted by.ma;rnfacturers, dealers, and distributors, was standards is augmented by the power to require the 

·added to the regulations of Par.t 78, 42 CFR. In an at- correction of defective units. Nevertheless, the Bureau 

. ··tempt to .gairi information regarding the possible co1idi- must rely very heavily on the manufacturers them

. tions of exposure to hazardous radiation, Subpart H selves to comply fully with both performance standards 

requires all manufacturers of electronic products to and the regulations c_oncerning maintenance of records 

··report immediately to the Bureau any accidental radia- and submission of reports. If these tools are used wisely 

. tion exposure resulting from \:he manufacture, testing, and in a spirit of cooperation,· they can become effective 

.. or use of a commercial electronic product. Nevertheless, instruments in our national efforts to gain the maxim um 

· even though this requi~ement is generally applic.1ble, its benefits o'f a rapidly expanding techi10iogy and at the 

effect, iike tl-iat of the defect provision arid, for the time same time avoid its perils. 

being, even the pc.rformance standards, will be limited 
to a relatively small number 0£ manufacturers. 

The portion of the regulations which immediately 

affects the greatest number of manufacturers is the 

initial and annual reports section of Subpart H. This 

section requires manufacturers of a wide variety of 
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