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AAMI 
TO: Chairpersons of All AAMI Committees, 

Standing Subcommittees, and Standing 
Working Groups 

FROM: Judith Veale 
Manager for Technical Development 

DATE: 26 August 1982 

SUBJECT: Request for Comments on Proposed Section Revisions 
of IEC 601-1, nsafety of Medical Electrical Equip
ment" 

Enclosed pl ease fi ~d a rec~nt memorandum from Mr, George .. 
Schall, Jr., Technical Advisor, USNC/IEC/SC62A, accompanied 
by documents concerning proposed revisions of the Interna
ti.onal Electrotechnical Commissfonts standard on rrsafety of 
Medical Electrical Equipment. 11 

As many of you are aware, IEC 601-1 is a comprehensive elec
trical safety standard used widely by the international com
munity and by U.S. firms that commerdally distribute medical 
products abroad. 

An intensive effort is being made to solicit as many comments 
as possible on the proposed revisions of IEC 601-1 , in order 
to ensure a consensus, unified U.S. position when the stan
dard is balloted internationally. 

Mr. Schall has requested that AAMI and other U.S. standards
development organizations solicit the comments of their 
,technical committees and other interested parties. Accor
dingly, we are distributing this material to you, as the 
chairpersons of all AAMI technical committees, subcommittees, 
and working groups, for your review and comment. 

Thi.s material is also being distributed to the AAMI Electri
cal Safety Commi:ttee. If you believe that it would be appro
priate to distribute this infonnation to the full membership 
of your committee, please advise either Phyllis Freedman or 
myse.1 f as soon as poss.ibl e. 

Please note that Mr. Schall had requested comments. by 
l November 1982. Please send your comments directly to Mr. 
Schall, wi:th copies. to the AAMI office. Should you have any 
questions concerning the enclosure, please contact Mr. Schall, 
who can be reached at the following address and phone number: 

George E. Schall, Jr. 
Underwriters Laboratories, Inc. 
333 Pfingsten Road 
Northbrook IL 60062 
(312} 272..-8800 

Thank you for your attention to this request. 
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Add ... wri- n 
UNDERWRITERS I.A80RATORIES INC. 

Northbrook, IL 
August 20, 1982 

TO: All Persons Expressing A Continuing Interest 
In the Work Of USNC/IEC/SC62A 

SUBJECT: IEC Publication 601-1 
"Safety of Medical Electrical Equipment" 
Proposed Revisions of Section 4 "Protection 
Against Mechanical Hazards 11

, Section 5 
"Protection Against Hazards From Unwanted 
or Excessive Radiation", and Section 8 
"Indication and Accuracy of Operating 
Data, Protection Against Incorrect Output 11

• 

Enclosed with this letter you will find copies of the 
subject documents which have just been received (in advance) 
from the Secretary of IEC/SC62A. This is a continuation of 
the proposed revisions for various Sections of the main 
document IEC Publication 601-1. 

Will you please provide your comments on these three 
proposed Section revisions to me on or before Nove.-rnber 1, 1982 
so that I may prepare the draft USA reply to be used by the 
USNC. 

The proposed revisions for Sections land 2 were cir
culated with my letter of October 23, 1981. Replies were 
subsequently received at various times up until July 1982. 
Having been assured by the IEC/SC62A Secretary that our 
comments would still be considered, I then prepared a 
compilation of the replies, the substance of which is in
cluded in the draft copy of the .paper (Attachment I) which 
has been sent via the USNC to the IEC Central Office. 
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-2- August 20, 1982 

I reviewed each comment that was received. However, 
you may not find a particular comment which you made in the 
draft reply. The usual reason for this is that the comment 
may have been made in the past and has already been rejected 
by Subcommittee consideration or, in some cases, the comment 
was too "general" to be considered for specific discussion 
at a future Subcommittee meeting. 

I must remind you that the USA has only one vote in 
the deliberations with the European economic community 
(each country with one vote) voting a substantially unified 
position which, of course, is to their advantage. Therefore 
comments concerning rearrangement of content, different 
style, philosophy, etc. are, to be blunt - a waste of time. 

I also have circulated copies of proposed revisions 
for Sections 3 and 6 together with my letter of June 21, 
1982 which requested comments by July 31, 1982 so that I 
could make some attempt to conform to the "due date" set by 
the IEC Central Office. At the time of the writing of this 
letter, I have received nothing from any person or group to 
whom my letter of June 21 was addressed. I shall stretch 
the date till the end of August, hoping that some sign of 
criticism or approbation will be forthcoming. 

As you may or may not know, in addition to approxi
mately 30 copies of letters and documents such as this one 
mailed to individuals, I also mail copies to designated 
personnel in A.Ai."1I, AHA, ANSI-MD105, FDA, IEEE, NEMA, and 
NFPA with the request that they be circulated to interested 
persons in their organizational groups (Attachment II). I 
periodically receive requests from additional individuals 
wanting to know "how can I become involved in the IEC work?". 
In most cases the names are added to the list, unless they 
are already associated with one of the aforementioned groups. 
However, if by becoming involved, it means merely receiving 
papers to cover an empty space on a person's desk, then it 
is a waste of reproduction and postage money. I shall make 
every effort to continue circulating the proposed Section 
revisions to the already established list of persons mentioned 
above. However, oncethis exercise has been completed, I plan 
to circulate a questionnaire to determine what interest, if 
any does exist in providing comments on the IEC documents 
which are received relating to the work of IEC/SC62A. 

I shall be looking forNard to receipt of any comments 
you might have on the enclosed proposed draft revisions. 

~· -:r~~rl?K) 
G. E •. SCP.ALL~ 
echnical Advisor 



INTERNATIONAL ELEC'l'ROI'ECBNICAL COMMISSION -----------------------------------

TECHNICAL COMMITl'EE No. 62: ELECTRICAL 
EQUIPMENT IN MEDICAL PRACTICE 

SUB-CO.MMITl'EE 62A: COMMON ASPECTS OF 
ELECTRICAL EQUIPMENT USED IN MEDICAL 
PRACTICE 

Draft Proposal for t.~e revision of Publication 601-1 (1977): 
Section four - Protection against mechanical hazards 

Preface 

At the time that preparations for publication of the first global 
Standard for General Safety of Medical Electrical Equipment were in 
their final stage. (document 62A (Central Office) 8 under the Six Months 
Rule and document 62A(Central Office)11 under the Two Months Procedure) 
an Editing Committee was instaJ.led to deal with editorial matters. 

During this period and after publication of Publication 601-1 in 1977 
a number of National Committees proposed changes of a fundamental nature. 
Such changes were dealt with by SC62A during its meetings in Paris (March 
1979) and Montreux (June 1981). 

A permanent Editing Committee was set up in Paris, it was converted 
into an Advisory Group in Montreux. Its task is to decide on priorities 
and to initiate revision documents. 

As a result of the above this draft, approv~d by SC62A-WG1 "Safety", 
is proposed to National Committees for Revision of Section four. 
Further Sections will follow. 

'Ihe indication in the left-hand margin has the following meaning: 
R: definition or requirement, compliance of which can be tested 
i: test specification. 
An alphabetical index will follow later. 

Generally Sub-clauses and paragraphs in small print have been removed. 
Some of this material, if of an explanatory nature, has been re
intzoduced in a rationale, see Appendix 1. 

As far as possible old Sub-clause numbers and titles have been retained 
for the time being, in order not to disturb referencing in draft Parti
cular Standards. Where texts have been removed, this is shown as "Void". 

For Sections 1 and 2 see document 62A(Secretariat)56, 56A, February 1982. 
For Section 3 see document 62A-(Secretariat)60, May 1982. 



It is proposed to adopt for Sub-clause 2.10.8 the following version: 

NORMAL USE 

Operation, stand-by, storage and transport between periods of use, 

according to the instructions for use or for the obvious intended 

purpose. 
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Clause 21 

SECTION FOUR -·PROTECTION AGAINST MECBANICAL HAZARDS 

21. MECBANICAL STRENG'l'B 

(See also Sub-clause 55.2) 

R 21 1 . VOID, deieted, see ·si.ll::i-clauses 3 ~ 7 and" 3 .8. . 

21.2 VOID, deleted, no test. 

R 21. 3 All EQUIPMENT parts serving for support and/or immobilization of 

PATIENTS shall be designed and manufactured so as to reduce the risk of 

physical injuries and/of the accidental loosening of fixings. supporting 

parts for adult human PATIENTS shall be designed with regard to a 

mechanical strength for a PATIENT having a mass of 135 kg. 

i Compliance shall be checked by inspection of design data. 

R 

i 

i 

R 

i 

21. 4 VOID. 

21. 5 

21.6 

EQUIPMENT or EQUIPMENT PARTS which are.hand held during NOI-U-!AL USE, 
excluding during transport shall not present a SAFETY HAZARD as a 

~~sult of a free fall from a· height of 1 m onto a hard surface. 

compliance shall be checked by the following test: 

The sample to be tested shall :be allowed to fall freely once from each of 

three different starting attitudes from a height of 1 m onto a SO mm thick 

hardwood board (for example, hardwood> 700 kg/m3) which lies flat on a 

rigid base (concrete block). 

After the test EQUIPMENT shall comply with the requizements of this 

Standard. 

PORTABLE and MOBILE EQUIPMENT shall be able to withstand the stresses 

caused by rough handling. 

Compliance shall be checked by the following test: 

a) MOB.rr....E EQUIPMENT and all PORTASLE EQUIPMENT shall be lifted to a height 

as indicated in Table VIII above a SO mm thick hardwood board (see 

Sub-clause 21.5). 
The dimension of the board shall be at least 1. 5 times that of the 

EQUIPMENT and it shall lie flat on a rigid conc=ete base. ~e EQUIPMENT 

shall be dropped three times from each attitude in which it may be placed 

in NORMAL USE. 

___ 4.. - 62A(Secretariat)61 
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TABLE.VIII 

Drop height 

Falling mass 
(kg) 

Up to and including 10 
Mere than 10 up to 
and including SO 
More than SO 

Drop height 
(c:m) 

s 

3. 
2 .. 

After the test EQUIPMENI' shall comply with the requirements of this 
Standaz:d,. - ·· · -- · · ·· · · 

22. MOV.ING PARTS 

22.1 VOID, deleted, see rationale. 

R 22.2 Moving parts which are not required to 'be exposed for the proper operation 

i 

R 22.3 

i 

R 22.4 

of EQUIPMENT and which, i£ exposed, constitute a SAFETY BAZAim shall: 

a) in the case of TRANSPORTABLE EQUIPMENT, be provided with adequate 
guards, which shall fo%m an integra.l part of the EQUIPMENT, or 

b) in the case of STATIONARY EQUIPMENT, be similarly guarded where 
practicable unless it is evident that suc:h guarding or equivalent 
protection will be separately provided during installation. 

Compliance shall be checked by inspection of the accessibilit'j of m::)Ving 
parts and the adequacy of possible protective measures, either forming 
an integral part of EQUIPMENI' or 'being provided during installation of 
STATIONARY EQUIPMENT (inspect installation instructions). 
~e standard test finger and test pin as mentioned in Clause 16 
shall 'be used. 

cables, chains and 'bands shall either 'be confined so that they cannot r.m 
off or jump out of their guiding devices, o:r any SAFETY HAZARD shall be 

prevented by other means. Mechanical means applied for this pur:;:ose 
shall be removable only with the aid of a TOOL. 

Compliance shall be checked by inspection of guiding devices for cables, 
chains or bands on wheels for adequate design to prevent detachment. 

Movements of EQOI~MENT or EQUIPMENT parts whic.~ may cause physical 
i.-ijury to t.'le PATIENT shall 'be possil:lle only under the continuous 
control of the OPERATOR or t.~ese EQUIPMENT par-.s shall be provided with 

devices that prevent during NORMAL OSE t.'le occurrence of a SAFETY 
aAZARD. 

- s - 62A(Secretariat)61 



i 

R 

i 

R 

i 

Compliance shall be checked by inspection for ~~e presence of positive 

actuation devices for the control of dangerous movements or other 

prevention of SAFETY HAZARDS. 

22.S VOID, deleted. 

22.6 

23. 

24. 

Parts subject to mechanical wear likely to result in a SAFETY HAZARD 

shall be accessible for inspection. 

Compliance shall be checked by inspection. 

SU~CES, CORNE~ AND EDGES 

Rough surfaces, sharp comers and edges which may cause injury or damage 

shall be avoided or covered. 

In particular, attention shall be paid to flange or frame edges and the 

renx,val of burrs. 

Compliance shall be checked by inspection. 

STABILITY IN NORMAL USE. 

R 24.1 ~BILE EQUIPMENT shall not overbalance in NORMAL USE when tilted 

through an angle of 10°. 

R 24.2 Non-FIXED EQUIPMENT shall not overbalance during NORMAL USE when tilted 

through an angle of 100 unless the requirements of Sub-clause 24.3 

apply. 

R 24.3 Non-FIXED EQUIPMENT,which for functional reasons cannot be designed for 

a stability which dur°ing NORMAL _USE aliows tilting through an angle ot 

10° without overbalancing,shall allow tilting_through an angle of s0 

during NORMAL USE. 

Such EQUIPMENT shall be provided wi~~ a fixed wa:rning notice stating 

that transport may only be undertaken--in a certain condition which 

shall be clearly described in the instructions for use or illustrated 

on the EQUIPMENT. . . 

In such a ccndi tion the EQUIPMENl' shall comply with Sub-clause 24. 1. 

i 24.4 Compliance shall be checked by application of the following tests: 

a) Non-FIXED EQUIPME..'fr shall be provided with all s~ecified connection 

iead.s; t.1-ie-POWE:ir SUPPLi . c-oRb ancr any· in"t.ercon.necting ·cables shall 

be provided with the most unfavourable combination of possible 
detachable parts. ancf ACCESSORIES. ...... -- . .. --

EQ~PMEN1' having_~n _ APPLIANC;_f~~ shal\ be provided wi t.11 the __ 

specified DETAC..~U: FLExnu: CABLE OR CORD. 
The connection leads shall be laid down on the inclined plane (see 

tests bl and c)) in t.~e position most unfavourable for stability. 

b) If no special transport position wit.~ incnased stal::lility is 

specified, non-FIXED EQUIPMENT shall be placed in any possible position 

of NORMAL OSE on a plane inclined at an angle of 10° to the 

horizontal plane. 
If castors are present, they shall be temporarily fixed in their 

most disadvantageous position. 
Doors and drawez:s and the like shall be placed in the most dis

advantageous position. 

- 6 - 62A(Secretariat)61 



c} If a special transport position with increased stability is specified 
and marked on non-FIXED EQUIPMENT, it shall be tested as described in 
the preceding Sub-clause but only·in the prescribed transport position 
on a plane inclined at an angle of 100. · 
Furthermore, such EQUIPMENT shall be tested in any possible position 
of NO~ USE as described in this Sub-clause, out the angle of 
inclination shall be restricted to s0 • 

d) Non-FIXED EQUIPMENT having containers shall be tested with these 
containers completely or partly filled or empty, whichever is nx:,st 
wifavourable. 

e) During the tests a} to d) the EQUIPMENT shall not overbalance. 

R 24.5 VOID, deleted,see rationale to Clause 24 

R 

i 

R 

i 

i 

R 

25. EXPELLED PA.Rl'S 

25.1 

25.2 

26. 

Where expelled parts could constitute a SAFETY HAZARD protective means 
shall be provided. 

Compliance shall be checked by inspection. 

A graphical display vacuum tube with a maximum face dimension exceeding 
16 cm either shall be intrinsically safe with respect to effects of 
implosion and to mechanical impact, or the enclosure of EQUIPMENT 
shall provide adequate protection against the effects of an imt;>losion 
of the tube. 

A non-intrinsically safe tube shall be provided with an effective 
protective screen whic..1-i cannot be removed without the use of a TOOL; 
if a separate screen of glass is used, it shall not be in contact 
with the surface of the tube. 

Compliance may be established by consultation with the manufacturer of 
the tube or of the tube and !IX)unting assembly. 

If no satisfactory proof can be obtained the test described in 
IEC Publication 65 (1976) Clause 18, shall be canied out. 

VIBRATION AND NOISE 

VOID, deleted. 

27. PNEUMATIC AND HYDRAULIC POWER 

VOID, deleted. 

28. SUSPENDED MASSES 

28.1 General 

The following requi.rements concern EQUIPMENT parts suspending masses, 
where a mechanical defect of the suspension means could constitute 
a s;u.--::n EAZARD. 

Any moving part shall also comply with the requirements of Clause 22. 



R 28.2 

Sub-clause 28.2 
' ' 

Definitions (rearranged) 

The terms and definitions mentioned he~ are applicable for the purpose 

of this Clause only. 
(see also Appendix 2) 

R 28.2.1 SAFE WORKING LOAD 

Maximum load of a part that can be permitted according to a declaration 

of the supplier of such part if his instructions for installation and 

use are followed. 

R 28.2.2 STATIC LOAD 

The load present at a part, either stationary or moving, but excluding 

any force caused by acceleration or deceleration of masses. Where a load 

is divided over several parallel supporting parts and the distribution 

over these parts is not determined unequivocally, the least favourable 

possibility shall be considered. 

R 28.2.3 TOTAL LOAD 

The sum . of the STATIC LOAD and the forces caused by acceleration and 

deceleration occurring during NO~.AL OSE. 

R 28.2.4 STATIC SAFETY FAC!'OR 

The ratio between the SAFE WORK!NG LOAD and the maximum STATIC LOAD. 

R 28.2.S TOTAL -SAFETY FACTOR 

The ratio between the SAFE WORX!NG LOAD and the TOTAL LOAD. 

R 28.2.6 FATIGUE STRESS LIMIT 

The magnitude of the altei:nating stress (by pull, bending or torsion) 

which leads to bz-eakdown after a specified number of alta:rnations 
(load cycles). 

R 28.2.7 SAFETY FACl'OR AGAINST FATIGUE FAILURE 

A ratio between the minimum FATIGUE STRESS LL'\'IIT of a part and t..11e maxi.mum 

alternating stress which can be expected during the L~tended life. 

R 28.2.8 SAFETY DEVICE 

Means which prctects the PATIENT and/or OPEF.ATOR from a hazardous force 

due to excessive travel or from the fall of a suspended mass in the 

event of breakdown of a suspension means. 



R 28.3 

R 28.4 

R 

i 

Suspension systems with SAFETY DEVICES 

- Where the integrity of a suspension depends on parts, such as springs, 
which may, due to their manufacturing process, have hidden defects 
a SAFETY DEVICE shall be provided unless excess travel in the ev~nt 
of breakdown is limited. 

- Metalic supporting parts of· a SAFETY DEVIeE shall have safety factors 
complying with Sub-clause 28.4a) 1). 

- If EQUIPMENT can still be used after breakdown of a suspension means 
and activation of a SAFETY DEVICE (for example a redundant cable), 
it shall become obvious to the OPERATOR that a SAFETY DEVICE has 
been activated. 

Suspension systems without SAFETY DEVICES 

If a SAFETY DEVICE is not provided, the construction of the suspension 
shall be considered sufficiently safe against breakdown during NORMAL USE 

as far as the safety factors are concerned, if it complies with the 
requirements of the following items. 

a) Suspension means of metal: 

1) Where it is unlikely that supporting characteristics will be 
impaired by wear, corrosion, material fatigue or ageing, the TOTAL 
SAFE'i'Y FACTOR of all supporting parts shall not be less than 2, 
the STATIC SAFETY FACTOR shall not be less than 4. 

2) Where i:mpai.rment by wear, corrosion, material fatigue or ageing is 
expected, relevant supporting parts shall be so dimensioned that at 
the beginning of.life the TOTAL SAFETY FACTOR is not less than 4 
and the STATIC SAFETY FACTOR is not less than 8. 

3) Where metal which has a specific elongation at break of less than 
5%, is used .in supporting components, the STATIC SAFETY FACTORS, as 
given under 1) and 2) of Sub-clausa 28.4a)shall be multiplied 
by 1.5. 

4) The SAFETY FAcroR AGAINST FATIGUE FAILURE .of components subject to 
fatigue shall be at least 2. 

Compliance with the requirements of Sub-clauses 28.3 and 28.4 shall 
be checked by inspection of the design calculations and in 
particular of the safety factors applied. 

aowever compliance with the requirement of Sub-clause 28.4 a)4) 
shall be checked by subjecting each such component to an 
alternating stress representative of t.~e recurrent upper limits 
of stress encountared during NORMAL USE but of twice the magnitude, 
applied for a numcer of cycles/alterations representative of the 
maximum expected life of the EQUIPMENT. 
This test shall be waived if compliance can be established by 

reference to standards and/or to data supplied by component 
manui'acturers. 

- 9 - 62A(~ecreta:i:i;iit)E-1 



R 

i 

The FATIGUE STRESS LIMIT of a suspension system shall be 
determined by endurance tests, unless it is sufficiently known by 

Standards and/or by data supplied by component manufacturers. 

Tolerances occurring during manufacture and mounting of components 

shall be taken into account by the use of several samples and/ or 

by conducting the endurance tests with an increased load. 

The alternating'stress shall be so determined (concerning size and. 

number of alternations) as to be representative for recurrent upper 

limits of the expected stress during life. 

For springs the minimum FATIGUE STRESS LIMIT is valid for the 
complete part, including the attachment of the spring ends. 
The alternating stress assiJmed as "representative" shall be based 

on the largest possible excursion of the spring. 

5) VOID, see Sub-clause 28.4 a) 4). 

6) VOID, see Sub-clause 28.4 a) 4). 

7) VOID, deleted. 

8) Cable-, chain- and bandwheels and other guides shall be designed 
according to requirements to be provided by the.manufacturer of the 

cable, chain or band. These requirements shall include, taking into 

account the load and the intended operation, that a certain life 
(until replacement) is reached, at the end of which a.·STATIC SAFETY 
FACTOR as indicated in Sub-clause 28.4 a) l} can be expected. 

Compliance shall be checked by inspect.ion of the design 
calculations. 

b) Suspension means of materials other than metal. 

VO~, deleted. 

28.5 Dynamic loads 

VOir, see rationale 

28.6 VOID, deleted. 

- 10 - 62A(Secretariat)61 
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RATIONALE FOR SECTION FOUR: PROTECTION AGAINST MECHANICAL HAZARDS 

1. General 

Requirements in this section are divided into a part describing hazards 
caused by damage or detoriation of EQUIPMENT (mechanical strength) and 
by several parts describing hazards of a mechanical nature caused by 
EQUIPMENT (injury by moving parts, by rough surfaces, sharp edges and 
corners, by instability, by expelled parts, by escape of pneumatic or· 
hydraulic power, by vibration and noise and by breakdown of PATIENT 
supports and of suspension means for EQUIPME..'JT parts). 

EQUIPMENT may become unsafe because it is damaged or deteriorated by 
mechanical stresses such as blows, pressures, shocks, vibration, by 
ingress of solid particles, dust, fluids and moisture and agressive 
gases, by thermal and dynamic stresses, by corrosion, by loosening of 
fastenings of a moving part or a suspended mass and by radiation. 
Effects of mechanical overloads, material failure or wear can be 
avoided by: 

- means which interrupt or render non-hazardous the operation or the 
energy-supply (for example, fuses, pressure valves) as soon as over
loading oc:eurs; 

- means which guard against or catch flying or falling parts (caused by 
material failures, wear or overload) which may constitute a SAFETY 
BAZJUm. 

Protection against breakdown of PATIENT supports and suspensions can be 
provided by redundancy or the provision of safety catches. 

EQUIPMENT parts which are intended to be held in the hand or positioned 
on a bed must be sufficiently robust to withstand a fall. 
Instruments may be subject to vibration and shocks, not only when 
transported but also when used in vehicles. This may be cove:ed by 
environmental condition tests. 

In factories and workshops, excessive noise may cause fatigue or even 
damage to hearing. Limits are described L"l ISO Standards. 
In medically used rooms, very much lower limits are required for the 
comfort of ~ATIENTS and t.."le medical personnel. For.nulation of such limits 
for EQUI?ME..'lT is being studied but may prove to be diffieo~lt, because t.."le 
actual effect is strongly influenced by the acoustical properties of tbe 
room, the L"lsulation between rooms and inter-action of EQUI?ME..'11' parts. 

- 11 - 62A(Secretariat)61 



2. 

Appendix l 

.... 
Rationale to particular· Sub-clauses 

Sub-clause 21. 5 · 

The test for hand-held PATIENT electrodes and PORTABLE and MOBILE 
EQUIPMENT are not the sam~ which is caused by the difference in 
practical application. 

Sub-clause 21.6 

Contrary to what is often assumed, MEDICAL ELECTRICAL EQUIPMENT is often used in a hostile environment. In case of emergency,· EQUIPMENT is carried or wheeled on trolleys over doorsteps and into elevators and subjected to bumps and vibration. Such conditions may in fact typify NORMAL USE for 
some EQUIPMENT. 

Sub-clause 22.1 

The degree of protection required for enclosures or guards protecting moving parts depends upon the general design and intended use of the EQUIPMENT. The factors to be taken into consideration in judging the acceptability of ~sed 1I10Ving parts are the degree of exposure, the shape of the moving parts, the likelihcod of accidental contact, the speed of movement and the likelihood of fingers, a.ms or clothing being drawn into the moving parts (for example where gears mesh, where belts travel onto a pulley or where moving parts close in a pinching or shearing action) • 
These factors are to be considered with respect to both NORMAL USE and also during setting of any adjustments, or the replacement of any 
ACCESSORY or attachment, possibly including in the installation instruc
tions, because guards may be provided at installation and may not be part of a s±ngle piece of STATIONARY EQUIPMENT. 

Features of guards that are to be considered include: 
- remcvability with the use of TOOLS only; 

remvability for servicing and need for replacement; 
- strength and rigidity; 
- completeness; 
- creation of additional hazards such as pinch points and t.i.e necessity for additional handling because of the increased need for servicing such as for cleaning. 

Sub-clause 2 4. 3 

An example of a "functional reason" may be that EQUIPMENT has a li.:ni. ~ed wheel-base for use in an operating theatre. 

A test description to describe the instability of EQUIPMENT by pulling the ma.ins cord is not included because the WGl "Safety" considered this as improper use. 



Sub-clause 28.S 

calculation of forces (dynamic loads) caused by acceleration or 

deceleration of suspended masses is often difficult because the 

acceleration or deceleration may be greatly influenced by the 

flexibility of several parts whose combined effect is difficult 

to predict. This applies in particular to hand-d%iven movements 

with endstops. For motor-driven movements, the effects of fault 

conditions in the motor-control circuitry will have to be 

considered. 

Iu!quirements concerning alternati..~g stresses (including dimensions 

of guiding means and wheels) are under consideration. 

- 13 - 62A(Secreta~iat)61 



Appendix 2 

. 
LOADS AND SAFETY FACTORS 
(See Sub-clause 28.2) 

Load 

Breaking load 

SAFE WOrucING LOAD 
(declaration of component supplier) 

TOTAL LOAD= 
STATIC+ dynamic load 

STATIC LOAD .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

- 14 -

Safety factors 

Safety factor ~ossibly 
applied by component supplier 

TOTAL SAFETY 
FACTOR STAT!C SAFETY FACTOR 

62A(Secretariat)61 
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

TECHNICAL COMMITI'EE No. 62: ELECTRICAL 
EQUIPMENT IN MEDICAL PRACTICE 

SUB-COMMITI'EE 62A: COMM:lN ASPECTS OF 
ELECTRICAL EQUIPMENT USED IN MEDICAL 
PRACTICE 

Draft Proposal for the revision of Publication 601-1 (1977) 
Section five - Protection against hazards from unwanted 

or excessive radiation 

__ '!'19 ____ _ 

Preface 

At the time preparations for publication of the first global Standard for 
General Safety of MEDICAL ELECTIUCAL EQUIPMENT were in their final stage 
(document 62A(Central Office)8 under the Six Months Rule and document 
62A(Central Office) 11 under the Two Months Procedure) an Editing Committee 
was installed to deal with editorial matters. 

During this period and after publication of Publication 601-1 in 1977 a 
number of National Committees proposed changes of a fi,mdamental nature. 
Such changes were dealt with by SC62A during its meetings in Paris (March 
1979) and Montrewc (June 1981). 

· A permanent Editing Committee was set up in Paris, it was converted into 
an Advisory Group in Montrewc. Its task is to decide on priorities and to 
initiate revision documents. 

As a result of the above this draft, approved by SC62A-WG1 "Safety'', is 
proposed to National Committees for Revision of Section fi•1e. Further 
Sections will follow. 

The indication in the left-hand margin has the following meaning: 
R: definition or requirement, compliance of which can be tested 
i: test specification. 
An alphabetical index will follow later. 

Generally Sub-clauses and paragraphs in small print have been removed. 
Some of this material, if of an explanatory nature, has been re-introduced 
in a rationale, see Appendix L 
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As far as possible old Sub-clause numbers and titles have been retained 
for the time being, in order not to disturb referencing in draft Parti
Clllar Standards. Where texts have been removed, this is shown as "Void". 

The following Sections have been issued: 

Section 1 and 2 see 62A(Secretariat)56 and 56A, February 1982 
Section 3 see 62A(Secretariat)60, May 1982 
Section 4 see 62A(Secretariat)61, May 1982 

Further Sections will follow. 
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SECTION FIVE - PROTECTION AGAINST HAZARDS FROM 
UNWANTED OR EXCESSIVE RADIATION 

INTRODUCTION 

Radiation from MEDICAL ELECTRICAL EQUIPMENT used in medical practice may 
take many forms, i.e., light, electromagnetic radiation, sound, ultra
violet radiation, x-radiation, etc. 

Where intended for application to PATI:ENTS for diagnostic or therapeutic 
purposes under medical supervision, radiation may exceed limits normally 
acceptable for the population as a whole. Adequate provision shall be made 
to protect the PATIENT, OPERATOR and other persons in the vicinity of 
EQUIPMENT from unwanted radiation from EQUIPMENT. 

29. GENERAL 

R 29.1 Limits for EQUIPMENT intended to produce radiation for diagnostic and 
therapeutic purposes are specified in Particular Standards. 

R 29.2 For EQUIPMENT other than that mentioned in Sub-clause 29.1, ionizing 

i 

30. 

radiation emitted by vacuum tubes excited by voltages exceeding SkV shall 
not produce an exposure exceeding 130 nC/kg (0.5 mR) in lh at a distance 
of 5 c:n from the EQUIPMENT. 

Compliance shall be checked by measurements of exposure or exposure rate 
with a radiation detector suitable for the energy of the emitted radiation. 
In order to average the exposure of narrow beams over the appropriate area, 
the detector shall have an entry window with an area of approximately 
10 cm2 (see ICRP Publication 15 ( 1970)) • 
The relevant 8IGE VOLTAGE source(sl in the EQUIPMENT shall be adjusted to 
the most unfavourable value possible by internal or ~ternal adjust.~ent 
means provided for such purpose. 
Single failures of components causing the most unfavourable situation 
shall oe provoked. 
Detailed requirements concerning failure of components are specified in 
Particular Standards. 

ALPHA, BETA, GAMMA, NEUTRON RADIATION AND OTEE:R PARTICU: AADIAT!ON 

Void, celetad 

31. MICROWAVE RADIATION 

Void, deleted 

32. LIGHT RADIATION (!NCI.UDING VISUAL RADIATION AND LASERS) 

Void, deleted 

33. INFRA-RED .RADIATION 

Void, deleted 
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34. ULTRA-VIOLET RADIATION 

Void, deleted 

35. ACOUSTICAL ENERGY (INCLUDING ULTRA-SONICS) 

Void, deleted 

36. ELECTROMAGNETIC COMPATIBILITY 

Void, see rationale. 

Clause 34 
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Append.ix· I · 7 
RATIONALE TO SECTION FIVE: PROTECTION AGAINST UNWANTED OR EXCESSIVE 

RADIATION 

Radiation from MEDICAL ELECTRICAL EQUIPMENT may occur in all forms known 
in physics. Safety requirements are concerned with unwanted radiation. 
Protective measures are necessary for EQUIPMENT and for the environment 
and methods for determining levels of radiation must ~e standardized. 

These limits for EQUIPMENT may of course be exceeded for intended 
application, where the medical supervisor takes the responsibility. For 
ionizing radiation the IEC Requirements generally comply with ICRP 
Recommendations, their purpose is to provide data which are immediately 
usable ey designer and OSER. Their evaluation is possible only by adequate 
study of operating methods and times of EQUIPMENT and positioning of USER 
and assistants, because application of worst case conditions would give 
rise to situations which might hamper proper diagnosis or treatment. 

Recent ICRP Publications also instruct the USER in methods for the 
restriction of intentional irradiation. Neutron-therapy is being studied 
for medical application and protection requirements. 

High frequency radiation above 0.15 MHz upwards is normally directly 
harmful only if produced in substantial quantities, for example, by 
diathermy and surgical EQUIPMENT. However, this radiation may, even when 
produced at fairly low energy levels, influence the function of sensitive 
electronic devices and cause interference in radio and television 
reception. 

Constructional requirements can hardly be given, but limits and measuring 
methods have been described in C.I.S.P.R. Publications. 

The sensitivity of EQUIPMENT for e.xternal interference (electro-magnetic 
field, perturbations of the supply voltage) is a sul:::Jject of study. 
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Preface 

At the time preparations for publication of t.11e first global Standard for 
General Safety of MEDICAL-ELECTRICAL EQUIPMENT were in their final stage 
(document 62A (Central Office) 8 under the Six Months Rule and document 
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Generally Sub-clauses and para.graphs in small print have been removed. 

Some of this material, if of an explanatory nature, has been re-introduced 

in an rationale (Appendix 1) which also_contains a reduced version of part 

of the former Introduction. 

As far as possible old Sub-clause number and titles have been retained for 

the time being, in order not tc disturb referencing in draft Particular 

Standards. Where texts have been removed, this is shown as ''Void 11
• 

'nle test as described in the Clauses 50 and 51 made references to Particular 

Standards. Therefore it was decided to delete the requirements. 

The texts have been removed, this is shown as "Void". 



SECTION EIGB'l' - INDICATION AND ACCURACY OF OPERATING DATA, 

PROTECTION AGAINST INCORBECT COT.POT 

50. Indication and accuracy of operating data. 

50.1. Void, moved to S\lb-(:lause 6.3 

SO. 2. Void, deleted as no test desaiption was gi wn. MOreover reference 

was given to Particular Standards. 

51 .- Protection against incorrect output. 

) 

51. 1. Void, no test description was given and reference was given to 

Particular Standards. 

51 • 2. Void, no requirements were given. 

51. 3. Void, no test description was given and reference was given to 

Particular Standards. 

51.4. Void, this requirement could be dealt with in Particular Standards. 

- 3 - 62A(Secretariat)64 
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INTERNATIONAL ELECTROTECHNICAL COt·!HISSION 
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TECHNICAL COMHITTEE NO. 62 ELECTRICAL 
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Document 62A(Secretariat)56: 
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62A(USA) 

The USA National committee regrets the unfortunate delay 
in providing comments on the subject document which was 
occasioned by the illness of the Technical Advisor responsible 
fer transmission of the comments. 

The comments contained on the attached pages are being 
forwarded with the hope that they can serve in discussions con
cerning the improvement of the 601-1 document. 
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USA Comments Relating to the Revisions of Sections I and II 
of Publication 601-1 as Outlin~d in 62A(Secretariat)S6. 

Clause 1 - Scope 

. ' . 

;Although not specifically addressed in the rationale, it 
is apparent that the Scope of document 601-1 has been increased 
to extend beyond the ''patient environment". Therefore, in 
addition to disclaiming that the Standard applies to Laboratory 
Equipment, we feel that a positive statement should be made in Sub-clause 1.1 as follows: 

These requirements cover electromedical, qental, 
and x~ray equipment that is intended for 
professional use by personnel in hospitais, 
nursing homes, medical care centers, medical and 
dental offices and similar health care facilities 
including apparatus intended to be used with 
oxygen administering equipment, and equipment for 

.use in the presence of flammable and nonflammable 
anesthetics. 

Sub-clause 1.1 - In the sixth !?aragraph the word "user" should be changed to· 11 operator 11
• This would then conform with the 

added and modified definitions of the two words. 

Clause 2 - Terminology and Definitions 

In the introductory wording, the word "implies" is used in connection with the explanation of the use of the word "shall". A better word instead of "implies" would be "means" which is a 
positive ~ord. 

Sub-clause 2.1.2 - In this Sub-clause and throughout the document there should be careful scrutiny to assure that the word 
"user" is converted to the word "operator" where applicable. 

Sub-clause 2.1.6 - Is the word1ng of the third 11
-

11 necessary? It is a simulation of the body of the equipment which is 
otherwise aescribed in the particular clauses of the document 
to which it is applicable. 

I 

Sub-clause 2.2.1 - This definition should be reworded inasmuch as the word "and" applies equally as the word "or". 

Sub-clauses 2. 2. 2, 2. 2. 3 - It is assumed t!1at there rNill be 
specific wording and not a reference to another draft paper . 

. Sub-clause 2.2.11 - It is not understood why the definiti~n of "Equipment" has been omitted since the word is used throughout 
the document. The definition could be included with a simple 
cross-:-eference "See medical electrical equipment". 

7 
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Sub-clause 2.2.17 - The addition of the words "by the use of 
tools" would improve this definition. A locking plug is also 
considered to be a "permanent connection". 

·, . 
Sub-clause 2.7 - It is suggested that the heading "Connection 
(Devices) 11 should be changed to "Electrical Connection 
(Devices) 11 which represents the type of connections described, 
not gas or fluid connections. 

Sub-clause 2.8.1 - The question has been raised as to where 
the definitions for the types of transformers which have been 
marked "void" now appear in the document. They do n'ot seem 
to be in the revisions of Appendix J. 

• 
Sub-clauses 2.9.3, 2.9.5 - These definitions are redundant. 
The main definition 2.9.8 could be amplified to indicate that 
a protective device .can be "mechanical" or "electrical". 

Sub-clause 2.9.13 - It is suggested that the word ''required" 
be changed to "preset'' since thermostats are often preset to 
lower temperatures than the acceptable maximum limit of 
operation. 

Sub-clause 2.10.2 - The words "normal load" should be changed 
to "normal conditions of load''. In this definition and in 
2.10.6, the words "without the specifi~d limits of temperature 
being exceeded'' are unnecessary since they are a test parameter, 
not part of a definition. 

Sub-clau·se 2 .12. 9 - The phrase "arising directly from the 
equipment 11 is superfluous. 

Sub-clause 2.12.14 - It. is difficult to understand the use of 
the word "organism" in place of the more common word "organiza
tion". Is it necessary that we consider "any living thing" 
(other than human beings) as "users". 

Clause 3 - General Reouirements 

' Sub-clause 3.2 - There is some confusion regarding the items 
which ~re identified as "not regarded as single fault conditions''. 
Are these intended to be considered to be "normal" or some other 
higher degree of a fault condition? 

Sub-clause 3.6 - If "dust covers." are an integral part of the 
equipment, they should be taken into consideration. Therefore 
it is suggested that the word ''separate" be used to def in'e 
"dust covers" in this Sub-clause. 
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Sub-clause 3.7 - It is suggested that the wording be changed 
to ''--when the criteria of the relevant inspections and tests 
in this Standard are achieved 11

• 
<. 

Clause 4 - General Reauirements for Tests 

Sub-clause 4.1 - The third paragraph which refers to produc
tion line testing (Appendix 3 of the document) appears to be 
superfluous in view of the statement~ in the second paragraph 
which more or less leave the amount and type of production 
line testing up to the manufacturer of the equipment. , 

Sub-clause 4.5a - The correct cross-reference is Sub-clause 4~9. 
The term "reference tests" should be defined as should the term 
"atmospheric pres sure" (e.g. sea le~,el '?) • 

Sub-clause 4.7a - The cross-reference to Sub-clause l.4.b2 is 
invalid since it has been eliminated. 

Sub-clause 4.10 - With regard to the Moisture Preconditioning 
Treatment, it has been suggested, since the word "humidity" 
is used in the text, a change in the title to."Humidity 
Preconditioning Treatment" should be considered. 

It has been pointed out that many manufacturers, particu
larly of X-ray equipment and other large products, will not 
have chambers of sufficient size to accommodate a complete 
assembly of the equipment. Shouldn't there be some allowance and recognition that only those parts likely to be affected 
should be required to be preconditioned? 

The question has been raised regarding the need for special consideration of other humidity conditions which might be 
detailed by the equipment manufacturer. It would seem that a 
simple warning "unless other more adverse conditions are 
specified in the manufacturer's instructions" would be 
sufficient to be added in 4.10. 

It has been suggested once again, that the limit of temperature range should be raised to 32°C since it is a limit of a 
testing range that will not affect those who wish to use lower 
testing temperatures but will permit coordination with present 
USA requirements. 

It has also been suggested that the variation in tempera
ture of 1°C during the test is too restrictive and should be 
spread so that a± 2°C is acceptable. This will enable more 
humidity conditioning units to be employed, especially tHose 
at manufacturer's factories. 
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Clause 5 - Classification 

. A question has bee·n raised concerning whether a marking 
is needed on equipment itself cautioning against the use of 
the ;1ectrical equipment within an area with an oxygen 
enriched atmosphere. 

Anothec question has been raised concerning the negative 
A~ symbol @ wh~ch was proposed several years ago was ever 
given consideration. . 

Clause 6 - Identification, Marking ---

Sub-clause 6.lf - It is suggested that the second ~aragraph 
be amplified by adding the phrase ''for use by the user". An 
undecipherable code known only to the manufacturer would be 
useless out in the field.· 

Sub-clause 6.lr - The number of a document is not sufficient 
cross-reference. 

Sub-clause 6.1[1] - The question has been raised as to the 
need for marking of the "Typing 11 of equipment where there is 
no applied part involved (except for Type II). 

Sub-clause 6.2c - The inference here is that each high voltage 
part shall be properly marked. Would not a single marking 
inside the equipment visible to the service man upon entry be 
sufficient to warn him to disconnect the unit before servicing? 
Labeling of each part would be a time-consuming and tedious 
process. 

Sub-clause 6.7a - There should be wording added to indicate 
that LEDs are not considered to be the color "red" for which 
the restricted use is prescribed. There are too many of 
these indicator lights now in operation in computer-related 
equipment. 

This ~ub-clause should be clarified so that there is no 
misunderstanding that dot matrix and alpha-numeric displays 
are not being prohibited for consideration as indicators. 

Class 8 - Envi~onmental Conditions 

-Sub-clause 8.1 - The last few words in the first paragraph 
"not exceeding the following" are subject to misinterpretation. 
It is suggested that some other phraseology be considered to 
indicate that the points delineated are minimums, not maximums. 
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There is also considerable confusion as tc the fifteen 
week storag~ time and the implied need for testing which is 
not further·described. If these are just helpful hints, it 

_should be so stated. A fifteen week or~longer test would 
not.be acceptabl~ to a manufacturer submitting his product 
to a test house. 

Sub-clause 8.2 - This should be modified to include "unless 
otherwise specified by the manufacturerll in order to coincide 
with "normal use". 

• 

. 
' 
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