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1. GENERAL 

In August 1970 the Minister of Transport and Waterways asked the 

Institute for Road Safety Research SWOV to "investigate the re

quirements crash helmets for moped riders should meet, both as 

regards the protection they should offer and as regards convenience 

of wear". This assignment was related to the decision in principle 

to implement the compulsory wearing of crash helmets by moped riders. 

In accepting the project, SWOV pointed out that although - espe

cially as regards convenience of wear - numerous objections could 

be raised against the design of the present helmet for motorised 

two-wheeled vehicle users, it could be said right from the outset 

that any helmet is better than no helmet from the viewpoint of road 

safety. With regard to the research the proviso was made that in 

view of its urgency it would be based on data already collected or 

obtainable at an early date. Consequently, further research, espe

cially into the road safety effect of compulsory wearing of crash 

helmets by moped riders, would seem necessary in order to put for

ward detailed modifications later. 

The entire project was monitored by an Interdepartmental project 

group, consisting of representatives of the Ministries concerned 

with the subject. 

In addition to the SWOV project group members, of whom P.C. Noordzij 

(research psychologist) and H.G. Paar (research engineer), were 

members of the Interdepartmental project group on SWOV's behalf, 

contributions to the various sub-projects were made by (represent

atives of) 

Netherlands Foundation for Statistics NSS, The Hague 

Medical Records Association SMR, Utrecht 

Research Institute for Road Vehicles TNO (IW-TNO), Delft 

Department on Road Transport RDW, The Hague 

Anthropobiological Laboratory of Amsterdam University, Amsterdam 
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The research was completed in April 1972. In April 1973 the resultant 

report of the Interdepartmental project group was accepted by the 

Minister of Transport and Waterways. 
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2. PURPOSE AND METHODOLOGY OF THE PROJECT "CRASH HELMETS FOR MOPED 

RIDERS" 

In general, in formulating the requirements, the following phases 

can be distinguished: 

1. Choice of functional requirements. 

2. Collection of data necessary for the elaboration of the various 

requirements. 

3. Comparison of existing requirements. 

4. Assessment of technical possibilities for carrying out inspection 

in an objective manner, and also for complying with various require

ments. 

5. Elaboration of the requirements. 

6. Formation and design of standards. 

1. The investigation assignment referred both to requirements 

concerning the protection which the helmets had to provide and 

requirements for their wearability. This has been specified in more 

detail, as a starting point for the investigation, in the form of 

a list of possible functional requirements concerning helmets, ln 

which a distinction has been made according to first and second 

order requirements, and also to the unfavourable aspects. 

On the basis of this list, the Interdepartmental project group 

established a final list, from which, items requiring further 

investigation could be taken (see Chapter 1.1.). 

2. The data already collected referred mainly to the requirements 

for protection against head and brain injuries. Studies of the 

literature have been carried out to collect data on injuries 

sustained by moped riders (and motor-cycle/scooter riders), and 

the effect of using a helmet; at the same time the Medical Records 

Association SMR was assigned to process Dutch injury data (see 

SWOV, I973-IN, see also SWOV, I975-IE). Also literature studies 

have been carried out on the mechanism of occurrence and the loca

tion of the injury, according to types of head injuries, and the 

tolerance limits of the human head (see Chapter 1.2. and 1.3.). 

3/4. At the start of the investigations, the Research Institute for 
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Road Vehicles TNO, IW-TNO, was requested to establish an inventory 

of helmets and accessories, an inventory of standards and the 

relevant characteristics of helmets used in The Netherlands (IW-TNO, 

1971). The material in this report formed the basis for the assess

ment of technical possibilities. 

5. Using the above-mentioned data, an ad-hoc Working group (composed 

of IW-TNO, RDWand SWOV representatives), was set up by the Inter

departmental project group, for elaborating the requirements. It was 

found that a number of complementary tests had to be carried out 

by IW-TNO; and also for this purpose contact has been made with the 

Anthropobiological Laboratory of Amsterdam University. The ad-hoc 

Working group completed the investigation with the present report 

"Requirements for crash helmets for moped riders". 

6. The formulation and design of standards do not form part of the 

SWOV investigation, since they are the competence of the Rijks

dienst voor het Wegverkeer (Department on Road Transport RDW). 

Wearability is assumed to be dependant primarily on the physical 

characteristics of the helmet, and also on the publicity about the 

helmet. It is also assumed that the following factors are of impor

tance in relation to publicity: 

a. the description of the group of moped owners, 

b. the safety of moped drivers, 

c. the number and the nature of injuries sustained by moped riders, 

d. the effect of wearing a helmet, 

e. the ownership of helmets, 

f. the attitude of moped owners towards helmets, 

g. the use of helmets by moped riders, 

h. the manner in which standards for helmets have been established, 

i. the advice on buying helmets and on the manner in which they 

should be worn. 

These issues are dealt with in SWOV (1975-1E). 

The ownership and use of helmets, as well as the accident and injury 

patterns of moped riders, will be continuously reviewed. These and 

other proposed activities will be used in the periodic re-appraisal 

of the standards. 
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3. PURPOSE AND METHODOLOGY OF THE PART-PROJECT "REQUIREMENTS FOR 

CRASH HELMETS FOR MOPED RIDERS" 

As already mentioned, the "Crash helmets for moped riders" Inter

departmental project group established an ad-hoc Working group for 

formulating the standards for inspection for moped helmets, on the 

basis of available knowledge, within the shortest possible time. 

The members of this ad-hoc Working group were: 

Mr. E. Asmussen SWOV, President 

Mr. P.D. v.d. Koogh IW-TNO 

Mr. J.C. Bastiaanse IW-TNO 

Mr. L. Visser IW-TNO 

Mr. P.R. Sinnema RDW 

Mr. P.C. Noordzij SWOV 

Mr. H.G. Paar SWOV, Secretary 

The most important criterion in establishing the requirements was 

to ensure the highest possible degree of safety. It was endeavoured 

to design a helmet providing the maximum safety within the practical 

limits. The aspects of wearability and cost were taken into consid

eration, but in such a manner, that they would not be impaired by 

greatly increased safety requirements. 

Consequently, the optimisation of wearability is still a task which 

must be fulfilled and which still requires investigation. 

The following may be said about the contents of the chapters dealing 

with the proposed structural requirements: 

Each (part)-aspect is described separately. The starting point was 

the conclusion, comprising the formulated requirement(s), the state

ment of deficiencies (if any) in the available information, which 

still have to be investigated, and in addition, indications concerning 

publicity, necessary to promote the correct use of helmets, ~n 

accordance with the requirements. 

With regard to the argumentation of the proposed requirements, it 

has to be stated that in order to ensure rapid results, the following 

distribution of activities has been decided upon: SWOV was assigned 
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the task of collecting information concerning traffic and medical 

issues; IW-TNO was assigned the task of collecting information 

concerning materials, manufacture and inspection; while ROW was 

assigned the task of establishing the relationship between proposed 

requirements and existing national and international standards. 

The latter refer mainly to helmets for motor-cyclists. If a standard 

concerns helmets of other groups of users (for example motorcycle 

and car-racing drivers), this will be indicated. 
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I. 1. FUNCTIONAL REQUIREMENTS FOR HELMETS 

1. 1. 1. General 

In (propositions for) the legal obligation for riders of motorised 

two-wheelers to wear helmets, requirements will be included for 

the construction of the helmet relating to protection against in

juries in accidents, without increasing the risk of causing other 

serious injuries. 

In order to make the helmet acceptable as a means of protection, 

it must be made attractive, or at least tolerable, from other 

points of view. It must also be possible for everybody to comply 

with the obligatory use of helmets. Without any doubt, governmen

tal measures will have to be taken in order to check whether the 

regulations are being observed, furthermore, regulations will have 

to be provided for exemptions, should they be necessary. These 

two issues, however, are beyond the scope of the present inves

tigation. 

The definition of standards for helmets should be based on a number 

of functional requirements, which are set out in the following list. 

The first-order requirements are self-evident, however, the second

order requirements require some explanation. It was intended to make 

this survey as complete as possible by including the more outstanding 

developments from abroad. No claim is made with respect to the 

desirability of all these items. The definitive draft of the list 

of all possible functional requirements for helmets has been com

pleted in co-operation with the Ministry of Transport and Waterways, 

the Ministry of Public Health and Environmental Hygiene, the 

Department on Road Traffic RDW, the Royal Dutch Touring Club ANWB, 

the Royal Dutch Association of Motorcyclists KNMV and the Netherlands 

Association of Bicycle and Automobile Industry RAI. 
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1.1.2. List of possible first and second order functional requirements 

First-order requirements 

- protection against skull and brain injuries as a consequence of 

an accident; 

- protection against injury to the face, eye, neck, in the event of 

an accident. 

Second-order requirements 

- attractive external appearance; 

- protection against slight injury during normal riding (pebbles, 

insects); 

- protection of the head against heat, cold, rain, dust, insects, 

sunshine, wind; 

- the same protection for the eyes, by fitting visors, peaks or 

goggles; 

- possibility of fitting other, similarly useful accessories, for 

example, a rear-view mirror and means of communication; 

- increasing conspicuousness. 

This list contains requirements of first and second order. A selec

tion and sub-division of the second-order requirements can be made, 

based on the importance in relation to road safety, and based on 

the importance which groups of future users and the moped, motor

cycle and scooter trade will attribute to these requirements. As 

much data as possible must be collected in the period of time 

available, concerning the requirements of the first order, which 

can be used for making a draft of the proposed requirements, taking 

the frequency of injuries and their nature into consideration. 

All helmets used must comply with these requirements. 

It is also possible to provide proposed requirements or give advice 

(as the case may be) for functional requirements of the second order. 

However, these should not be in contradiction with the first-order 

functional requirements. 

Attention should be paid to unfavourable aspects which might occur 

in connection with helmets, a list of which is following: 
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Unfavourable aspects 

- the occurrence of new accidents resulting from wearing helmets 

- the occurrence of new injuries due to the construction of the 

helmet 

- insects, etc. being drawn in to the helmet 

- reduced capacity of hearing and vision 

- hindrance of motion 

- unfavourable heat insulation, affecting the growth or dressing 

of the hair 

- excessive weight 

- difficulty of locking 

- high cost 

- limited availability 

- poor fi tting 

- short service life 

- servicing 

- deterioration of fitting, due to the growth of the head 

- limitation of S1zes 

1.1.3. Final list of possible functional requirements for helmets 

The Interdepartmental project group "Crash helmets for moped riders" 

established the following final list for the functional requirements 

of helmets: 

1. Starting points of functional requirements 

- optimum wearability 

- reasonable costs 

2. Functional requirements 

a. ~iE~!:~E~~E_E~9~iE~~~g!~ 
- protection against skull and brain injuries which might be caused 

by an accident 

- minimising the limitation of vision 

b. ~~E~g~:~E~~E_E~9~!E~~~g!~ 
- protection of the skull against weather effects and insects 

- methods of fitting visors or goggles 

- minimising the limitation of hearing capacity 

- suitable assortment of sizes. 
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1.2. THE MECHANISM OF THE ORIGIN, AND THE LOCATION, ACCORDING TO 

THE TYPE OF HEAD INJURY 

1. 2. 1. General 

Head injuries, like any other type of injury, can be sustained in 

two ways: by a direct impact on the head, or indirectly (by oscil

latory motions, accelerations or decelerations of the soft parts, 

and the brain mass within the rigid cranium). In the latter case, 

anatomical damage often occurs, but sometimes only functional dis

turbance of the brain is sustained ("coup and contre coup"). 

Due to movement of the cerebral mass within its casing, haemorrhages 

can occur from blood vessels in the space between the cranium and 

the cerebral membrane. Such indirect cerebral injuries can also 

be caused by direct impacts on the skull; thus they could actually 

be regarded as primary injuries. In this case secondary cerebral 

injuries are at least equally dangerous. If the impact force is 

sufficient to overcome the resistance to fracture of the skull at 

a given place, the interior of the skull is penetrated and impres

sion fractures occur. 

1.2.2. Type of head injury according to the location 

There are quite a number of ways in which classification of head 

injuries may be established. In most cases the classifications 

are based on medical principles which in this instance, from the 

point of view of the safety-expert, seems undesirable. Such terms 

as commotio cerebri and contusio cerebri may be familiar to 

physicians, but it is difficult to explain the difference between 

them to a person who has had no medical training. Moreover, 

physicians do not know much about the anatomical substrata deter

mining the clinical diagnosis. A classification on a biomechamical 

basis would be ideal, which would provide a basis according to 

which safety measures could be devised. In this case the structure 

of the helmet could be defined from an elementary basis. However, 

it is not possible to achieve this from the data at present available. 
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As a starting point, it can be accepted that, in the case of a 

head injury, the deeper it penetrates, the more serious it is. 

A practical classification can be made, when considering various 

layers of the skull. Furthermore, the place where the injury 

occurred, can also be taken into account. From these points of 

view the following classification can be established: 

I. !~i~El_!~_~~E!_E~E!~_~E_!~~_~~~~ 

a. Face 

b. Apex (of cranium) 

c. Back of the skull (occipital part) 

d. Temporal part 

2. ~~~11_~gi~El (skull fracture) 

a. Face part of the skull 

b. Apex (of cranium) 

c. Back of the skull (occipital part) 

d. Temporal part 

e. Base of the skull 

3. ~~E~~E~l_~gi~El 

4. ~~~~!g~!!~~~_~E_l2_~_~g~_~. 

Principally in the case of skull injuries the location of fracture 

(and when using a helmet, the place where the helmet was damaged), 

can give an indication as to the place of impact. 

In this respect, however, Dutch data relating to moped riders, do 

not contain much information. The Central Bureau of Statistics in 

The Netherlands CBS only makes a distinction between skull fractures 

and cerebral injuries (CBS, 1967). 

The data of the Medical Records Association SMR (see SWOV, 1973-IN, 

see also SWOV, 1975-IE) provides more information about skull in

juries. These data show, that after facial fractures, base of the 

skull fractures are the most frequently occurring form of skull 

injuries (Smith & Dehner, 1969, also made similar observations). 

The reason for this is that the base of the skull is relatively 

weak due to its thin wall and the large number of openings for 
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blood vessels and nerves. For this reason, fractures at this loca

tion are, as a rule, not caused by impacts, but by transmitted 

forces as a result of very large forces applied to the skull. No 

further information is available from the SMR-data, regarding the 

location of skull fractures. 

More information is obtained from Smith & Dehner for motor-cyclists. 

In addition to the base of the skull, fractures mainly occur in the 

region of the forehead and temple. The fractures of the skull are, 

generally, not limited to one place (the base of the skull), but 

display a mUltiple character. A very typical injury is an annular 

fracture about the opening in the base of the occipital bone 

(foramen magnum), which is a very thin part of the base of the skull; 

this fracture occurs when the rider hits an obstacle with the top 

of his skull, the cervical vertebrae being stretched. This is an 

"impact" fracture, whereby the column of cervical vertebrae, with 

the extended part of the vitally important spinal chord, partly 

penetrates the interior of the skull. 

Cairns & Holbourn (1943), who were the first to publish a paper 

on the effect of the helmet on (motor) accidents, made a classifi

cation of the impact locations, beased on the damage caused to 

the helmet. More than 50 per cent of impacts occurred frontally, 

while the top of the skull was infrequently involved. In 40 per 

cent of the cases more than one impact was observed. Occipital 

traumas are the least dangerous, due to the protecting muscles of 

the neck and the helmet, the most dangerous injuries being those 

to the temporal region. 

An investigation of Snively & Snively (1968) covering motor-cyclists 

wearing helmets and racing drivers, established that the top of the 

helmet was damaged in only 15 per cent of the cases for both groups. 

The top 5 cem of the helmet (measures from the top of the head) 

sustained 45 per cent of the impacts, while 55 per cent occured 

below this level. Two or more separate impacts were established in 

58 per cent of the cases. No difference was found in the figures 

between the motor-cyclists and the car drivers. 
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No information was given for any of the cases studied as to whether 

the head injuries and helmet damage were caused by "blunt" impacts 

(collision with a large surface), or by piercing effects (collision 

with a sharp object). 

If the situation regarding the location of skull fractures is some

what confused, it is far more confused, regarding cerebral injuries. 

The reason for this is that any correlation between the type of 

accident and the anatomical consequence for the cerebral tissue 

can only be established in a limited number of cases, (i.e. only 

when autopsy has been carried out). Sometimes small negligible 

structural change is found with serious injuries. 

Much experimental research has been undertaken in order to obtain 

a better understanding of the origin of (indirect) cerebral in

juries. 

For example, investigations were made into the effect of pressure, 

by subjecting the cerebral tissue to jets of air working through 

openings in the skull (Chason et al., 1966). Brain investigations 

by electrical methods are becoming more and more important mainly 

because functional damage is more significant than anatomical damage. 

However, such investigations are still at a very early stage; conse

quently, it will take some time before a more thorough understanding 

of indirect cerebral injuries is achieved. 

Cerebral injuries sustained as a result of skull injuries (impression 

of the skull), can more easily be related to impact effects. Accord

ing to Smith & Dehner (already mentioned earlier), cerebral injuries 

occur quite frequently. In these cases, again the most critical 

regions are the front of the head and the temple. A combination of 

cerebral injury and skull base fracture can also be observed quite 

frequently. However, here the type and direction of impact cannot 

be easily assessed on the basis of the injury, if no other fractures 

are present. 
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Conclusion. Based on the available data from literature, it is mainly 

the forehead and temple region which must be protected. However, no 

conclusion can be drawn as to the extent of the protection which must 

be provided against blows from blunt objects and, at the same time, 

against blows from sharp objects. 
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1.3. TOLERANCE LIMITS OF THE HUMAN HEAD 

1.3.1. General 

Head injuries most occur frequently, and are also the most serious 

result of nearly all types of accidents. Consequently, in investi

gations into the resistance to injuries in accidents (tolerance 

limits), it is the head, of all the parts of the human body, which 

has been studied most thoroughly. However, for various reasons, not 

even the tolerance limits of the head, have been sufficiently 

explored. In the first place, of course, it is not possible to in

duce serious injuries experimentally in living persons; consequently 

all investigations produce results whose range is still considerably 

below the tolerance limit. 

Data referring to serious accidents (for fatalities and for injured 

persons), are, as a rule, so poorly detailed, that hardly any results 

can be obtained concerning the decelerations and forces undergone; 

at best, results which were calculated on the basis of several 

assumptions, and in an overall manner. For this reason research workers 

resorted to making tests on corpses (this permitted, however, only 

the study of skull injuries, and not the study of cerebral injuries), 

also tests have been made on apes (in which case the objection of 

causing injuries during the tests, which may even be lethal, appar

ently does not apply). However, neither methods provide directly 

applicable results, since dead tissues react differently from those 

of living human beings and the skull of an ape differs from the 

human skull. In addition, tolerance limits vary considerably between 

different persons; therefore not only average values have to be 

established, but also the deviation from the average. 

An additional problem occurs in the interpretation of the tolerance 

limits, since quite often there is no indication as to whether the 

limit in question refers to an irremediable injury (i.e. permanent 

injury or injury resulting in death), or to cases between the 

injures and non-injured state. 
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In the following, a survey is given of the tolerance limits for 

the head (based on findings from literature), in so far as these 

are of importance for the present study. 

1.3.2. Skull injuries 

Skull injuries (mainly fractures) originate when the force brought 

to bear on the head exceeds a certain value (obtuse injury) or 

when the surface pressure between the impacting object and the head 

is too high (piercing injury). 

As a rule, tolerance limits for obtuse impact skull injuries are 

expressed in terms of sufficient impaction force necessary to cause 

a fracture. A frequently applied fracture limit for the forehead 

and apex is 4.5 - 11.5 kgf.m (400-1000 1bf. inch). The values refer 

to a collision with an object consisting of a non-deformable flat 

surface. For the lateral parts of the skull, in general, half the 

above values are taken as the limit (Parker, 1966; Snyder, 1970). 

These values only seem to change slightly during the time in which 

the impact takes place, and also seem to be independent of the 

speed at which the impacting force builds up (rate-of-onset), 

(Fiala, 1970). 

In penetration tests collisions have been carried out with different 

surfaces, thereby impairing the comparison of the conditions. For 

a surface of 6.45 cm2 (1 square inch) the following average surface 

pressure values have been calculated (Gadd et al., 1968): 

Forehead 

average 

minimum 

2 77 kgf/cm 
2 

63 kgf/cm 

Temple region 
2 average 38 kgf/cm 

minimum 32 kgf/cm2 

(1,100lbf/inch2) 

(900 lbf/inch2) 

(550 lbf/inch2) 

(450 lbf/inch2) 

In this case also no marked effect for the duration of impact and 

for the rate-of-onset, could be observed. 
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1.3.3. Brain injuries 

Opinions still differ as to the primary mechanism of brain injuries, 

this however is unimportant in relation to the present study. 

Determining factors for brain injury are: 

a. deformation of the skull 

b. linear accelerations and decelerations 

c. angular accelerations 

1.3.3.1. Deformation of the skull ------------------------

This cause of brain injury is self-evident and will generally be 

accompanied by skull injuries. 

1.3.3.2. Linear accelerations and decelerations --------------------------------------

Linear accelerations have for considerable time been regarded as 

injury-causing factors. Such accelerations arise from the effect 

of forces applied to the head. The neck muscles are capable of 

holding the head upright at accelerations of up to about 4 g in a 

direction perpendicular to the neck. This value is much lower than 

the limit which is critical in accidents causing head injuries, 

therefore the neck muscles have no great influence in these cases 

and the acceleration developed, is approximately in proportion to 

the force applied to the head (Parker, 1966). 

A difficulty in determining the effect of acceleration on brain 

injuries is the fact that the effect depends on the time during 

which the force is applied and also on the rate-of-onset. 

The first factor has been taken into account in plotting the well

known Pattrick-curve, which shows the relationship between accel

eration and time (see Figure 1). Exactly what is indicated by the 

curve, cannot be determined from this graph: i.e. the boundaries 

between injury or no-injury or irremediable injury, and whether the 

curve is the same for each direction. Neither is the possible scat

tering for individual persons indicated. 

Considerably fewer figures are known for the permissible rate-of-
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onset. However, it seems that a rate-of-onset of 150,000 gls for 

about 2 ms will only cause slight injury, if any (Fiala, 1970). 

Not much is known either about the effect of angular accelerations, 

it can however be assumed that it is important in relation to the 

origination of brain injuries. The magnitude of the effect depends, 

in this case, also upon time and rate-of-onset. 

Based on some practical observations of angular accelerations to 

which human beings might be exposed, the boundary between angular 

accelerations which cause injury and those which do not, is plotted 

according to Parker (1966) in Figure 2, as a function of time. It 

can be assumed that the curve is approximately correct for turns 

in all directions. The possible scattering for individuals is not 

indicated here either. 

1.3.4. Relationship between tolerance limits and helmet structure 

It is possible to express the curve of Pattrick and other corre

sponding data, and also the results of tests on head injuries caused 

by obtuse impacts as a function of the damage of speed and time 

(change of speed being the product of the duration of time x average 

acceleration). 

The graph, shown in Figure 3, according to Rayne & Maslen (1969), is 

obtained as a result; in this, only average values are given, with

out indicating the possible scattering. 

By the deformation of the energy-absorbing helmet material, the time 

of duration is increased for a given change of speed. Cerebral 

injuries are not reduced by increasing the time of duration up to 

about 100 ms, although this is advantageous for skull injuries. 

However, it is not possible to extend the time of energy absorption 

beyond about 50 ms due to practical limitations for the helmet 

dimensions; consequently, on the basis of these findings it cannot 

be expected that a helmet will provide protection against primary 

cerebral injuries, although it provides protection against skull 
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injuries (Rayne & Maslen, 1969) and secondary cerebral injuries. 

The extent of the desired protection, i.e. the required extent of 

deformation of the energy-absorbing material is a matter of choice, 

which must be decided by means of detailed accident data. 

At the present time, the general opinion is that the resistance of 

the head to angular accelerations in these normal cases will not 

present problems. In any case, care must be taken that the helmet 

is not likely to catch in anything, thereby causing sudden twists 

of the head. For this reason the outer surface of the helmet must 

be as smooth as possible, without large projections (Parker, 1966). 

Penetration (piercing) can be prevented by providing the helmet 

with a hard shell. The importance of penetration in traffic acci

dents (for moped riders) however is not yet known, and still 

requires to be established from accident data. 



-28-

FIGURES 1.1. - 1.3. 

Figure 1.1. Pattrick curve, tolerance limit of the human head as a 

function of acceleration and duration of time (Fiala, 1970). 

old curve 

according to latest data 

Figure 1.2. Proposed tolerance limit of the human head as a function 

of angle acceleration and duration of time. 

Figure 1.3. Supposed tolerance limits for skull injury and brain 

injury as a function of speed change and duration of time (after 

Rayne & Maslen, 1969). 
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Figure 1.2. Proposed tolerance limit of the human head as a function 

of angle acceleration and duration of time 
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11. I. THE AREA TO BE PROTECTED 

11. I. I. Conclusion 

The entire area above the base line of the head form (as described 

in the ISO-recommendation) with the exception of the face part 

(see below), must be protected by the helmet. 

The way in which the size of the head form to be used is determined, 

is set out in 11.5.4. The helmet is placed on the head form, by 

exerting a force of I kgf. 

The area at the face and side of the helmet which must not be 

covered, is shown in Appendix 11.1. (the area above the line GI 

G2 must be kept clear). At the back, the helmet shell must not 

extend below the base line by more than 2.5 cm. 

The buyer must be instructed about the necessity for ensuring an 

adequate field of vision, and adequate clearance between the back 

lower edge of the helmet shell and the neck vertebrae. 

Further investigation appears to be necessary to obtain more anthro

pometric data. 

11.1.2. Argumentation 

Traffic and medical aspects 

The available data concerning head injuries sustained by moped riders 

in accidents, are not sufficiently detailed to establish the most 

vulnerable areas of the head. 

On the basis of comparable - but less specific - data, considerable 

similarity was found between the injury pattern of moped riders and 

motor-cyclists involved in accidents (SWOV, I973-IN, I975-IE). For 

this reason data referring to injuries of motor-cyclists can form 

the basis for describing the areas which must be protected. These 

data are more specific. 

If brain injuries are sustained without injury to the skull, the 

point of impact cannot be established. This is usally possible, 

however, from the location of a skull injury. 

Data referring to motor-cyclists, sustaining injuries in accidents, 
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prove that in addition to fractures of the base of the skull - (a 

"transferred" injury, which does not develop at the location of the 

impact) - fractures mainly occur in the front and temple region. 

From damage caused to helmets worn by motor-cyclists and racing 

drivers involved in accidents, it can be concluded that more than 

half of the impacts take place in a zone 5 cm (or more) below the 

apex of the skull and mostly at the front. 

Based on the data it can also be inferred that the area to be pro

tected must be as large as possible and that primarily, it must in

clude the front and side areas. On the other hand, some exclusions 

to the area to be covered seem necessary. 

Thus, an adequate field of vision must be ensured, so that the 

moped rider can comply with all traffic regulations. 

Similar considerations apply to the ears. It if difficult to deter

mine the importance of hearing, for safe participation of moped 

riders in traffic. Investigations tend to indicate that wind caused 

by riding, mainly limits hearing capacity, and not the fact that the 

ears are covered (by the helmet) (Pols, 1969). 

It is not known whether this situation still appertains when the ear 

is protected by energy absorbing material (in addition to a rigid 

cover or an ear-flap). 

All these circumstances seem to indicate that the ear should be 

left uncovered, or only protected to such extent that no sound 

attennuation or wind noise generation occurs. 

On the other hand, the greatest possible protection to the head 

- thus, also to the side areas - is desirable. From this point of 

view the ears must be protected as well. 

Finally, it is also necessary that the helmet does not extend too 

far down at the back, in order to leave sufficient freedom of move

ment for the head and to prevent neck injuries in accident. Also 

protection to the lowermost point of the skull is not so important, 

on account of the neck muscles present in this region. 
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The smallest area to be protected must be defined in relation to 

the head form. The ISO-recommendation gives a detailed definition 

of the head forms. Starting from a given contour, the head length, 

width and height are given, measures from a base line. It is 

usual to measure the head height from a plane through the orbital 

and tragion measuring points (the so-called Frankfurt horizontal). 

It seems improbable however, that the base line coincides with 

the Frankfurt horizontal. 

In the first place, findings of the Anthropobiological Laboratory 

of Amsterdam University concerning the contour, length and width 

of the heads of adult males and females seem to agree with the 

corresponding measurements of the heads forms (see Appendix 11.2.). 

But, the head height, measures from the Frankfurt horizontal, is 

2 - 3 cm greater than that of the head form. 

In the second place, the base line, derived from the standards of 

the ISO-recommendation, seems to be regarded as a plane passing 

through the measuring point at the glabella. If this is accepted, 

it still remains problematic, whether the base line coincides with 

the plane in which head contour and head length are measured 

(through the measuring points of glabella and opisthocranion) or 

whether it is in parallel with the Frankfurt horizontal. The latter 

case is assumed to be true. If this assumption is wrong, the helmet 

appears to extend somewhat further over the occiput, which is still 

more favourable. 

The area of the skull above the base line consists of the entire 

front side and the major part of front and rear edges, while eyes 

and ears are left clear. Thus, this part can be claimed as the 

minimum area requiring protection, with the exception of the front 

part (see later). Anthropometric data concerning the location of 

the eyes and the ears, and the position of skull in relation to 

the neck vertebrae when the head is bent backwards, are not accurate 

enough to justify the exclusion of the minimum area to be protected 

or to support requirements concerned with the maximum area to be 

protected. 

Since, however, it is desirable to limit to some extent the maximum 
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area to be protected, the British Standard 1869 is used for this 

purpose. 

This Standard sets a maximum for the area to be protected at the 

front and lateral sides, in connection with the possibility of 

wearing goggles. When this definition is accepted, a sufficient 

peripheral field of vision both upwards and laterally will be 

ensured (no indication is given here of the peripheral field of 

vision in a downward direction). 

With regard to the maximum area to be protected at the occiput, it 

is not assumed to be a disadvantage, if the helmet shell extends 

at the rear to the Frankfurt horizontal, i.e. 2.5 cm below the base 

line. 

With regard to the uncertainty with which the requirements concerning 

the maximum area to be protected are established, it is advisable 

to point out to the buyer the requirement that an adequately large 

peripheral field of vision, and a sufficient clearance between the 

helmet shell and the neck vertebrae, must exist. 

Thus, this is a matter of information which must be glven to the 

buyer/user of the helmet. 

Further investigations to obtain more anthropometric data seem to 

be indicated. 

Materials, fabrication, technical aspects of inspection 

From the point of view of materials and fabrication technology, 

there are no problems with regard to the protection for any area. 

The only concern is to provide sufficient energy-absorbing material 

at vulnerable points. Some exploratory measurements supplied by 

IW-TNO, are given in Appendix 11.3. 

In order to guarantee that the helmet provides protection to the 

area defined in para. 11.1.1., it is necessary that the instrument 

can measure at these points. 

This was not possible with the instrument which was at the disposal 

of the IW-TNO at that time. However, such an instrument can be 
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modified, within a short period of time and at small cost, so that 

it can be used for measurements on the apex and the front, rear and 

lateral locations, at an angle of 600 to the vertical. 

In the long term and at a much higher cost, it is possible to design 

and/or provide instruments with which measurements can be made at 

any location. While such instruments are not yet available, control 

institutes abroad (for example the BSI in England) are in possession 

of the required instruments and can be requested to carry out mea

surements, if the control institute has any doubts as to whether the 

helmet also provides the required protection, outside of the locations 

which can be measured. 

The helmet can be fitted on the head form (see 11.5.4.), in such a 

manner, that the boundaries of the areas to be protected, indicated 

thereon, are just covered. (In this procedure adjustment provided 

in the inner structure of the helmet, if any, can be made). A small 

(vertical) force of, for example 1 kgf, seems adequate to ensure that 

the helmet is fitted to the head form in a reproduceable manner. 

Existing international standards 

There is an ISO-recommendation, describing the area to be protected, 

which is much smaller than that proposed here; according to the 

ad-hoc Working group, however, this area is much to small. 

On the basis of the ISO-recommendation an ECE-regulation has been 

drawn up (for motor-cyclists' helmets), stating the same standards. 

This regulation was implemented on June 1, 1972. 

Already there are standards concerning motor-cycle helmets in Sweden, 

England, New Zealand and Belgium, according to which the area to be 

protected is about as large as is proposed in this respect. However, 

the area to be covered according to the standards of Sweden, England 

and New Zealand, must be larger; this means that the ears are also 

covered. This feature has not been adopted. 

In England there is also a requirement concerning the maximum area 

to be protected at the front (in connection with the possibility of 

using goggles); the Swedish regulation concerning the maximum area 

to be covered requires that the rear edge of the shell should not 

extend below the base plane. 
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The English standard has been accepted, while with regard to the 

Swedish standard, a slightly lower point has been chosen. 
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11.2. SHOCK ABSORPTION 

11.2. I. The nature of the collision objects 

11.2.1. I. Conclusion 

In shock absorption tests, drop weights of two different forms 

should be used: 

- a flat plate 

- a spherical body with a 45 mm radius. 

Traffic and medical aspects 

The head of the moped rider, involved in an accident, can collide 

with a great variety of objects: the (flat) road surface, kerbs, 

trees, posts and other road structures, (parts of) vehicles, etc. 

The accident data are not recorded in sufficient detail to establish 

with which kind of object the rider's head is most likely to collide. 

Materials, fabrication, technical aspects of inspection 

IW-TNO carried out some tests of an exploratory nature to determine 

the reaction of a number of different helmets (available on the 

market) to drop weights of various shapes. 

On the basis of rather vague traffic considerations, four collision 

objects have been selected in an arbitrary manner: 

- a flat plate 

- a wedge having an angle of 600 and an edge with a radius of 3 mm 

- a ball, having a radius of 45 mm (see next para.) 

- a simulated kerb, having an angle of 1200 and a rounded edge with 

a radius of 10 mm. 

On the basis of the results of these tests (see Appendix 11.4.) it 

was decided to dispence with the wedge-form and the simulated kerb. 

The wedge-form was regarded as unrealistic, while constructing the 

helmet in such a manner that it could stand a test with an object 
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of this shape, would certainly have increased the costs of produc

tion and the weight of the helmet. 

Tests using simulated kerbs and spherical objects yielded nearly 

identical results. Although the spherical drop weights does not 

correspond to any special object, it was given preference, since 

according to the manner of testing, it has one less degree of free

dom, i.e. the direction in which the drop weight is positioned, in 

relation to the helmet. 

Although the flat drop weight yielded better results (a lower trans

ferred impact) than the spherical object, in nearly all the tests 

carried out (and as a result it seemed superfluous to include the 

flat object), it was included as a precaution, since no simple 

relationship can be assumed between the results of tests with the 

flat weight and those of the spherical weight. The relationship 

depends on other factors as well, for example, the characteristics of 

the helmet material. 

With regard to inspection-techniques, no objection can be raised 

against drop weights of a flat or spherical form. 

Existing international standards 

The flat drop weight is included in all known standards relating to 

(motor) helmets. 

The spherical drop weight is used in testing industrial safety 

helmets and has for this purpose a radius of 45 mm. 

In American standards, in addition to the flat drop weight, a spher

ical drop weight having a radius of 48 mm is also mentioned. 

Thus, including a spherical drop weight in the control tests is quite 

in accordance with the existing standards. 

11.2.2. Energy-input 

11.2.2.1. Conclusion 

Both the spherical drop weight and the flat drop weight have a mass 

of 5 kg. 
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The drop height in the first test is 2.5 m. The second drop takes 

place on the same spot from a height of 1.5 m. 

It is desirable to collect more specified accident data, mainly 

concerning moped riders, in order to obtain a better understanding 

of the energy-input occurring. 

Traffic and medical aspects 

The human head weighs about 5 kg. A drop weight of corresponding 

mass seems to be adequate to obtain a realistic test. The fact 

that the drop weight is not encased in the helmet as is the head, 

but drops on it, has little importance in this connection. 

Not much is known, from accidents, about the actual collision speed 

(represented by the drop height). Therefore it is impossible, even 

theoretically, to establish a reliable frequency distribution of the 

collision speeds actually occurring. 

The only fact that can be established is that the collision speed 

(of the head) can be both higher and lower than the riding speed 

at the moment of collision. This depends on the relative speed of 

the moped rider in relation to the object with which his head 

collides, and the extent to which the kinetic energy of the moped 

rider is absorbed during the time between the (first) collision and 

the collision of the head. On the other hand it can be stated that 

the methods of testing simulate the most unfavourable collision con

ditions: i.e. collision with a non-deformable object of infinite 

mass. As soon as the collision object is deformable and/or displays 

not too great a mass in relation to the head, impacts and conse

quently the decelerations caused by the collision will be less 

considerable, due to the deformation and/or displacement of the 

collision object. 

From the traffic point of view it can only be stated that the higher 

the drop height at which the helmet still complies with the require

ments, the better the helmet. 

On the other hand it can be expected that, based on practical con

siderations and with regard to the comfort of wearing the helmet, 
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its s~ze and weight must be limited. Due to this, the possibility 

of selecting a higher drop height is reduced. 

Materials, fabriaction, technical aspects of inspection 

Modern (motor) helmets present no difficulty in complying with 

present requirements with regard to the drop height of 2.5 m; there 

are a number of helmets which comply with the output requirements 

(maximum transmitted force) even at greater drop heights (see 11.2.4.). 

This fact is in favour of increasing the drop height. On the other 

hand it would seem desirable to reduce output requirements (see 

11.2.4.), which is undoubtedly related to the drop height. 

For a given drop height and a given maximum transmitted force, an 

energy absorbing material of a given thickness and given charac

teristic is necessary. On increasing the drop height at unchanged 

output requirements, the same material would have to be used with 

an increased thickness. If the maximum output requirements are re

duced with the same drop height, again a material of greater thick

ness must be used. 

Preference is given to keeping the (maximum) drop height at 2.5 m, 

thereby allowing the reduction of the maximum transmitted force. 

Existing international standards 

In nearly all international standards (and in the ECE-regulations) 

a drop height of 2.5 m is established. Only some of the standards, 

concerning helmets for racing motor-cyclists and drivers, lay down 

a greater drop height. 

11.2.3. Number of impacts 

11.2.3.1. Conclusion 

Two tests must be carried out on the same place, the first one 

from a drop height of 2.5 m, the second one from a drop height 

of 1.5 m. There should be an interval of 1-2 minutes between the 

two tests. 

These two tests must be repeated on at least one other place of 

the same helmet, within the protected area. 
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Technical and medical aspects 

It is a well-known fact that in most accidents the head is hit twice 

ore more. It is however not known whether this happens on the same 

place. 

Moreover, the accident occurs within a few fractions of a second. 

This is a condition which cannot be simulated in the tests (see 

also next para.). 

Materials, fabrication, technical aspects of inspection 

Some types of energy absorbing materials (mainly foam materials), 

are capable of a certain degree of recovery, which starts immedia

tely after the impact. 

Therefore the fact that a test cannot be repeated to within tenths 

of a second (due to technical considerations), is a great drawback 

of the test procedure. In this case the accident situation cannot 

be simulated, in a sufficiently realistic manner, in inspection 

tests. 

There are other arguments in favour of more than one impact test. 

For example it is possible that the helmet had already been exposed 

to some impact prior to the accident. In order to simulate this 

situation, a test with a small drop height should be made initially, 

after which the actual impact test should be made from a drop height 

of 2.5 m. There are not enough data available to arrive at a 

rational choice between this and the following consideration. An 

arbitrary choice has had to be made, based on the following consi

derations and consequences. 

During collision the energy absorbing material absorbs kinetic energy 

by plastic deformation. Such deformation, however, is limited by the 

complete compression of the material (reaching the maximum degree 

of compactness) (in the case of foams) or by reaching the limit of 

available space (in the case of anti-concussiontapes). The margin 

which the helmet still has in relation to the standards depends on 

the answer to the question, as to what extent the compactness limit 

has been approximated by the inspection test. 



-48-

With regard to the recovery of the material it is preferable to 

carry out the second test not too soon after the first test. Other

wise the speed of recovery would have to be introduced as an un

controllable variable in the test procedure. In view of the material 

characteristics a minimum time interval of 1 minute seems sufficient. 

In order to preserve the effect of conditioning for a conditioned 

helmet (see Chapter 11.3.), too long a time cannot be left before 

the second test. An interval of 2 minutes at the most is still 

acceptable. 

IW-TNO carried out a limited number of experiments with two tests 

on the same place (see Appendix II.S.). From these it became apparent 

that the problem indicated earlier, can actually occur, and that a 

drop-height (for the second test) of I.S m is sufficient to prove 

that the limit of compaction is (nearly) attained in the first test. 

Due to this the second drop height is established (rather arbitrarily) 

at 1.5 m. 

Although the test conditions, as regards the interval of time between 

the two impacts, cannot be identical with the actual accident situ

ation, it is still advisable to carry out two more tests on the non

conditioned helmet (the same one), with drop-heights of 2.S and I.S m, 

but on another place within the area to be protected. 

Existing international standards 

With the exception of American, German and Swedish standards for 

(motor) helmets, which also prescribe two impacts, all other known 

standards are based on one impact. However, this is not regarded 

as a problem. 

11.2.4. Output 

11.2.4.1. Conclusion 

The force measured for both impacts should not be in excess of 

IS.000 N. If a drop weight with a mass of S kg is used, the decel

eration can not be greater than 300 g. Provided that technical 
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developments make it possible, this limit should be reduced in the 

future. 

No decisive arguments can be found for measuring the surface area 

pressure. 

Further investigations into the limit of the injury-tolerance of 

the head are of the utmost importance. 

Traffic and medical aspects 

Although some data are available concerning the tolerance limits 

of the head, experience from accidents involving persons wearing 

helmets, raises serious doubts as to the value of these data. For 

example data concerning injuries do not support the statement 

- (based on tolerance data) - that the helmet gives protection 

against skull injuries but not against direct brain injuries (brain 

injury without skull injury). 

In addition, it is rather difficult to translate the criterion 

"co llis ion energy", as app lied to the to ler ance limi ts of the skull, 

into "force" (or acceleration) generally used as the criterion in 

the inspection of helmets. 

The situation concerning the tolerance limits of the brain is less 

problematic. These are defined as decelerations (as a function of 

the duration), but there are still difficulties in determining the 

limit. Independent of the duration, a deceleration of 40 g will 

cause no injury. This corresponds to a transferred force of 2000 N 

(with a mass of 5 kg) - a value which is impossibly low. Never

theless, in relation to the duration of time (which is realistic 

in accidents involving people with helmets), this value should be 

chosen on the basis of data obtained. An additional problem is 

caused by the fact that the transferred force - measured on a 

head form - is not identical to the force, caused by the same impact 

on the same helmet, but worn on the head of a living person. This 

is the result of the large difference between the deformity of a 

head form and that of the human head, which is relatively deformable. 

As a consequence, the forces on the human head transferred by the 
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helmet will be less than those measured on the head form. No simple 

relationship can be established between these two issues, since 

such relationship depends on the rigidity of the energy-absorbing 

material in relation to that of the head. 

From all this, it follows that on the basis of medical data avail

able and with the extent of present day scientific knowledge, no 

realistic criteria can be established. 

For this reason, further investigations into the field of tolerance 

data of the human head is highly desirable. 

Material, fabrication, technical aspects of inspection 

In the present inspection system the measurement of the force is the 

simplest item. It is possible that with new apparatus, necessary 

for measuring all locations within the area to be protected, acceler

ation will have to be measured instead of force. There is a simple 

relationship between the transferred force and acceleration, defined 

by the mass of the object whose acceleration is being measured (the 

drop weight or the head form with the helmet). 

From para. 11.2.2.2. it follows that from the point of view of material 

techniques, it is possible to stipulate any maximum transferred force. 

However, a low maximum force would indicate a large thickness of the 

energy absorbing material, which of course, has practical limits. 

It would be no problem for the presently available helmet structures 

to meet the requirement of a maximum of 15,000 N of transferred 

force at the chosen energy input. 

It seems possible, that future developments concerning construction 

and new materials will permit still lower forces. 

Little importance is attached to measuring the surface area pressure, 

in addition to the transferred force, in shock absorbing tests. In 

the first place, there is no accurate method for measuring the surface 

area pressure. In addition, it is also un-necessary, because the 

skull presents adequate resistance to penetration, and in cases where 

this resistance seems to be insufficient (for example on account of 

an excessive local rigidity of the absorbing material, or an unsuitable 

shape of the helmet shell), the transferred force will also exceed 

the established limit. 



-51-

Existing international standards 

All the requirements existing at present specify - as far as known -

a maximum transferred force of 2000 kgf or thereabouts. 

This value is also given in the ECE-regulation referred to earlier. 

However, this regulation also contains a clause, stating that the 

requirement will be set at 15,000 N in 1973. 

In view of the developments and discussions set out in foregoing 

paragraphs it has been decided to apply the requirement of 15,000 N 

to moped helmets, for both impacts onsets. 
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11.3. CONDITIONING 

11.3.1. General 

All the afore-mentioned tests can be carried out on the non-conditioned 

helmet. (This helmet must be kept at room temperature for at least 

one week after manufacture, in order to allow the material, of which 

the helmet is made, to harden.) However, the circumstances of use can 

vary to a considerable extent, and the helmet must maintain its effec

tiveness under different conditions. For this purpose several con

ditioning procedures must be carried out, in order to simulate these 

conditions. The reason for this is that the helmet, after suitable 

conditioning, should pass the shock-absorbing test (with both drop 

heights: first from 2.5 m, then from 1.5 m), using a spherical weight 

in the tests. The location for the impact is chosen at the location 

where the highest transferred force is obtained in the normal shock

absorbing test. 

The helmet must also stand with combinations of various conditions. 

These conditions need not be tested separately, but if the inspec

ting authority has doubts as to the satisfactory performance under a 

certain combination, the combination in question must be tested too. 

11.3.2. Temperature 

11.3.2.1. Conclusion 

o The helmet must be effective over a temperature range of -20 C to 

+ sooe. The high temperature must be combined with a high humidity 

(see 11.3.3.). 

Traffic and medical aspects 

I . d t t b t 200 e and + 30oe. n practlce, out oor empera ures can vary e ween -

In direct sunlight the helmet's temperature can increase above 30oe; 

an arbitrary figure of + sooe is accepted for this maximum temperature. 
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Materials, fabrication, technical aspects of inspection 

Inspection of motorcycle helmets showed that a temperature of -20oC 

can create problems. Many synthetic materials (mainly those used in 

the construction of the shell) become brittle at this temperature. 

Since this is a possible condition, it is used for testing, although 

there will not be many people who ride mopeds at a temperature of 

-20oC. It is to be expected that a helmet without a rigid shell, 

will present less problems at such low temperatures. 

Existing international standards 

The formulated conclusion is in accordance with the ECE-regulation. 

11.3.3. Humidity/moisture 

11.3.3.1. Conclusion 

The helmet must comply with conditions of high temperature (+ 50oC) 

combined with humidity (65%). 

The helmet must be effective after having been exposed to rain (the 

performance to be assessed by the inspection institute). 

Traffic and medical aspects 

The helmet may be exposed to high humidity or moisture both on the 

outside (rain) and on the inside (perspiration). 

Perspiration occurs mainly at high temperatures and it is for this 

reason that the combined condition of high temperature and high hu

midity has been laid down. There are no data concerning the required 

degree of humidity. 

Materials, fabrication, technical aspects of inspection 

Moisture or humidity seem to have little effect on the materials used 

at present. For the combined conditions of high temperature and high 

humidity, some exploratory tests have been carried out (see Appendix 

11.5.). 
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However, in order to obviate undesirable effects, it is advisable 

to include these conditions. 

With respect to moisture, it can be assumed that, generally, it can 

be seen whether the helmet complies with the "rain" condition. There

fore in order to reduce the number of tests, it is sufficient to 

require that the inspection institute only investigates doubtful 

cases. 

Existing international standards 

The "moisture" test is included in various standards. As far as is 

known, the combined test for high temperature and high humidity is 

not carried out anywhere; but, there is no objection to its inclusion 

in the standards. 

I I. 3. 4. Ab r as ion 

11.3.4.1. Conclusion 

Since the ad-hoc Working group did not have sufficient time to draft 

realistic tests in relation to abrasion, it was decided to accept the 

temporary tests as described below, which however, should be replaced 

by improved tests as soon as possible. 

According to the test, the helmet must be drawn over a length of 1 m 

of new abrasive cloth No. 100 (the material still to be determined) 

with a load of 5 kg; the location of the test to be determined by 

the inspection institute. The helmet must preserve its shock-absorbing 

capacity at that location after this test. 

A "safety" clause should be included, allowing the rejection of 

helmets which, although they passed the above abrasion test, might 

be suspected to lose their protective capacity on an irregular road 

surface, such as brick or clinker, due to the crumbling of the helmet 

material. 

Investigation into a more effective abrasion test appears highly 

desirable. 
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Traffic and medical aspects 

It is very well possible that the helmet is dragged along the road 

surface for some distance in accidents. It is highly desirable, that 

the helmet should remain effective even after having been dragged 

over the road surface, since it is possible that it may strike an 

object (for example, the kerb) after this. 

It can be assumed that the distance over which the helmet may be 

dragged along the road surface, will be about 12 m, if the initial 

speed was 40 km/h and the friction coefficient was 0.5. After that 

the moped rider has come to a standstill. Thus, a shorter abrasion 

distance can be assumed; rather arbitrarily this distance has been 

set on 10 m. 

With regard to the load during the abrasion, the head and helmet 

can be taken to weight about 5 kg. Consequently, a contact force of 

5 kgf seems realistic. 

Materials, fabrication, technical aspects of inspection 

Various road surfaces have different effects on the great diversity 

of helmet materials. In addition, it is impossible to describe the 

road surface structure with sufficient accuracy so that the road 

surface can be simulated, in any particular case. For this reason, 

it is not possible to establish a standard test road-surface. 

On the other hand, abrasive cloth, with given material characteris

tics and degree of roughness (as indicated by a number) is suffi

ciently defined to be used as "test road-surface". It should, how

ever, be pointed out that abrasive cloth has a distictly different 

structure from road-surfaces in actual use; in general (depending 

on the helmet material) it will display a more abrasive effect. 

Consequently, a given length of road-surface can be simulated by 

a shorter length of abrasive cloth, than the actual road-length 

in question. 

Experimental tests by IW-TNO proved that in the case of frequently 

used shell materials, such as ABS and cork, the abrasion effect 

of m of the abrasive cloth No. 100 corresponds to a road-length 

of 10 m, the surface of which is made of brick. On account of this, 
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it has been decided to accept 1 m of abrasive cloth No. 100 as the 

basis of abrasion tests. 

The same tests, however, revealed that the effect on polystyrene 

- a material frequently used in the manufacture of shock-absorbing 

helmets - cannot be compared to that on ABS and cork. On abrasive 

cloth, polystyrene wears out quickly, but in a uniform manner, 

while on a brick-surfaced road, the materials crumbles, mainly when 

it contacts the edges of the bricks. On account of this, wear 

develops very rapidly, so that 1 m of abrasive cloth definitely does 

not correspond to la m of road-surface. 

The ad-hoc Working group did not have sufficient time to investigate 

this problem more thoroughly, consequently no abrasion tests could 

be established, which would be representative for materials such as 

polystyrene. The only solution thus, is, to provide a safety clause, 

prohibiting the use of crumbling materials for the external part of 

the helmet. This is not a correct situation however, and efforts 

must be made to provide realistic tests for all kinds of helmet 

materials. 

Existing international standards 

As far as is known, there are no standards in this field. Since, 

however, it has been found to be of great importance, it was 

decided to include this test. 

II.3.5. Petroleum products 

II.3.5.1. Conclusion 

Both the inside and the outside of the helmet need to be coated 

with petrol. The protective effect must be maintained on the areas 

coated with petrol, for 24 hours. 

Traffic and medical aspects 

It is quite likely that a helmet will come into contact with petroleum 



-57-

products, such as petrol and oil. Therefore is is reasonable to 

establish a test for this effect. 

Material, fabrication, technical aspects of inspection 

As far as is known, the materials used at present are adequately 

resistant to petrol and oil. Materials can be developed, however, 

for which this does not apply. A test is therefore necessary. 

To simplify matters, it would be sufficient to coat the inside 

and outside of the helmet with petrol and to examine it visually 

after 24 hours. If the material shows signs of degeneration, a 

shock-absorbing test is required. 

Existing international standards 

As far as is known, no such standards are established in this 

respect. However, the inclusion of this requirement for moped 

helmets presents no difficulties. 

11.3.6. Other tests 

11.3.6.1. Conclusion 

Apart from the above-mentioned tests, no others will be included 

in the standards. A general "safety" clause seems to be sufficient 

in this connection. 

Traffic and medical aspects 

There are some remaining tests which are worth of discussion. 

For example, the resistance of the helmet (mainly internally) to 

hair oils and hair lacquers, should be investigated. Information 

concerning ageing of the helmet (due to ultraviolet radiation), 

rotting and moulds, is also necessary. These latter effects must 

be taken together with the service life of the helmet, and the 

factors which influence it; for example, will the service life be 

dependant on ageing, then this is a very important factor; or 
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will it be dependant on other aspects, for example, changes of 

fashion or new technical development. No information is available 

on these subjects. 

Materials, fabrication, aspects of quality inspection 

With regard to resistance to hair oils and hair lacquers, the great 

variety of such preparations raises problems. No test procedure can 

be established, capable of simulating all possibilities, while 

investigations of all the possibilities seems to be an impossible 

task. 

The same applies to ageing. Rotting and the effect of moulds can 

hardly be simulated. An investigation by lW-TNO into these problems, 

made earlier, provided no results. 

For this reason, and also on account of the wide scope of the in

spection programme, it has been decided to apply no further tests. 

A general "safety" clause can deal with the most extreme and un

wanted issues. 

Existing international standards 

With regard to the resistance to hair oils, hair lacquers and also 

perspiration, most standards contain a general "safety" clause, 

shifting the responsibility to the manufacturers of the helmets. 

Resistance to ageing is included in some standards, as an alternative 

tests, often without any specification (Belgium - DV, Sweden -

ageing in general). 
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11.4. PENETRATION 

11.4.1. Input 

11.4.1.1. Conclusion ----------

The penetration test is carried out on the location to be tested, 

by means of a spike (weight 0.3 kg, angle 600
, top radius 0.5 mm), 

which is placed on the helmet. The spike is made to pierce the 

helmet by the effect of a 3 kg weight dropped from a height of 1 m. 

It is useful to have information whether or not penetration actually 

occurs during accidents. 

Traffic and medical aspects 

From the data available concerning injuries it is not possible to 

discover whether penetration by sharp or pointed objects plays any 

part in accidents (to non-helmet users). Due to the limited amount 

of data, however, there is no irrefutable evidence, that penetration 

of the skull does not occur. More information on this question 

would be welcome. 

Materials, fabrication, technical aspects of inspection 

The helmets which are available at present fully comply with the 

requirements as regards penetration (see next para.). As a result 

of knowledge on this matter, future developments in design will 

not be hindered by the penetration requirement. However, it is 

possible, that in the future unsuitable designs might be rejected 

on the basis of the penetration test. 

With this observation in mind, it has been decided to accept the 

penetration test as established for motor helmets. 

Existing international standards 

ISO established a penetration test, which has been completely 

accepted here. Thus, this will not have consequences. In English-
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speaking countries another test is applied, with a lower input. 

This test, however, is found to be not severe enough. 

11.4.2. Output 

11.4.2.1. Conclusion 

After the test the distance between the spike and the head form 

should not be less than 5 mm. 

Traffic and medical aspects 

The final criterion should be the surface pressure. During penetration, 

it is always the surface pressure which causes the injury of the 

skull. 

Materials, fabrication, aspects of quality inspection 

As mentioned earlier (see para. 11.2.4.2.) surface pressure cannot 

be measured accurately. Therefore, another criterion must be found. 

The English criterion mentioned in the next paragraph is rather 

unrealistic, due to incidental conditions (for example, the removal 

of energy-absorbing material). Thus, the ISO-requirement remains, 

which raises no further difficulties. 

Existing international standards 

In a standard accepted in English-speaking countries, the output 

is defined by the compression of a certain quantity of clay arranged 

under the place to be tested. 

The ISO-recommendation and the requirements based thereon, prescribe 

a space between the spike and the head form of at least 5 mm. This 

requirement has been accepted. 
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11.5. OTHER REQUIREMENTS CONCERNING THE HELMET 

11.5.1. Rigidity 

11.5.1.1. Conclusion ----------

No requirements will be made for the rigidity of the helmet. 

Traffic and medical aspects 

The requirement that the helmet should protect the head, for being 

pressed together if run-over, could be considered. However, accident 

data give no information on the frequency with which riders, protec

ted or unprotected by a helmet, are run-over or the head becomes 

wedged. 

When run-over by a wheel of a car, the load on the head could be 

expected to amount to 1500-25.000 N. 

The resistance of the human skull against compression is unknown, 

but in the case of a uniform distribution of the load, it can be 

quite considerable (several thousands N). 

Materials, fabrication, technical aspects of inspection 

It seems rather difficult to design a helmet which would deform 

only to a limited extent under loads as indicated before. In any 

case, such a helmet would be heavy (the rigid helmet shell contri

butes a considerable proportion of the weight of the helmet). 

On the other hand, if the requirement of rigidity were abandoned, 

it would become possible to design a helmet of extremely light 

weight (without a rigid shell), which would still satisfy the other 

requirements. 

Existing international standards 

No rigidity-requirements are included in the requirement for motor

helmets in English-speaking countries. 

However, in the ISO-recommendation and the ECE-regulations based 
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thereon, it is prescribed that under certain conditions (rate of 

application of load, duration of time), the difference in compres

sion caused by the application of from 3 kgf to 63 kgf, should not 

be more than 40 mm. After unloading to 3 kgf, the residual defor

mation should not exceed 15 mm. This requirement of 63 kgf bears 

no relationship to the loads which might occur, or to the probable 

tolerance limits of the head. 

In view of the argumentations concerning the weight of the helmet, 

as set out, it has been decided not to set up rigidity requirements 

f or the helmet. 

11.5.2. Permanent deformation 

11.5.2.1. Conclusion 

Since a requirement concerning the permanent deformation of the 

helmet (shell) is desirable, but not easy to translate into a prac

tical test, this issue must be included in a "safety" clause. 

By means of publicity the differences in the permanent deformation 

of various types of helmet, should be explained to the public. 

Traffic and medical aspects 

It is undesirable that the helmet (shell) sustains such a permanent 

(local) deformation after impact, that it is difficult or impossible 

to remove it from the head without causing additional injury. Neither 

should such deformation aggravate the injury (for example, impression 

fracture) which was sustained in the accident, in spite of wearing 

the helmet. 

Materials, fabrication, technical aspects of inspection 

With the materials currently used for the helmet shell, the risk of 

permanent deformation is not very great. Yet, there are some types 

of helmets, for example, the "integral" helmets, which, due to their 

shape, increase the risk of dangerous permanent deformations, in 

spite of the material used. 
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It can be expected that helmets with no rigid shell, as made today, 

will not suffer from the indicated problems. However, unpredictable 

developments in the helmet structure may still involve the risk of 

permanent deformation. 

It is difficult to establish a reliable test procedure for permanent 

deformations. Tests on the head form used in shock-absorption tests 

are useless, since such a head is undeformable, thus preventing 

the indentation of the helmet. The production of a head form, with 

the same deformation characteristics as those of the human head, 

should be possible, but would be very expensive. In addition, such 

a head form would have to be replaced by a new one after being used 

once in a test, which caused permanent (or temporary) deformations. 

Another possibility would be to test the helmet with no head form 

inside it, but such a test is not realistic, and is even impossible 

for helmets without a rigid shell. 

For this reason the decision was taken not to prescribe a test pro

cedure for permanent deformation of the helmet, but - in order to 

prevent unwanted developments - to provide a "safety" clause autho

rising the inspection institute to reject helmet constructions (or 

materials) which are questionable in this respect. 

Existing international standards 

As far as is known, in no country a specific requirement has been 

established, concerning permanent deformation of the helmet. The 

only similar requirement is the rigidity requirement as formulated 

in paragraph 11.5.1.2. in relation to the ISO-recommendation con

cerning maximum permanent deformation. 

There is no objection to the introduction of a "safety" clause to 

this effect. 

11.5.3. Weight 

11.5.3.1. Conclusion 

The weight of the helmet should be indicated to the nearest 100 

grammes on a clearly visible place on the helmet. 
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Publicity should inform the public about the importance of choosing 

a helmet of the lowest possible weight. 

Traffic and medical aspects 

From the point of view of comfort, it is more agreeable to wear 

a light-weight helmet than a heavy one. This is not so noticeable 

when wearing the helmet for a short time, but after a longer period, 

a heavy helmet becomes rather uncomfortable, even to such an extent 

that the discomfort can become an overwhelming argument for not 

wearing a helmet. 

Since, when buying a helmet, the weight does not have a pronounced 

effect (during trying it on, any weight can be supported, unless it 

is excessive), publicity is necessary, to bring the importance of 

minimum weight to the attention of potential buyers. 

Materials, fabrication, technical aspects of quality inspection 

Since a rigid helmet shell is not required anymore (see 11.5.1.), 

the development of helmets of extremely light weight is possible; 

they must however, still comply with the requirements. 

On the other hand, helmets with a rigid shell will most probably 

not disappear, and must remain available for people who prefer the 

(assumed) higher safety provided by them. 

For this reason it does not seem sensible to determine the maximum 

permissible weight of the helmet. 

Existing international standards 

According to the ECE-regulation the weight of helmets, which are 

heavier than 1 kg, must be indicated on the helmet. 

It is decided to extent this requirement to moped helmets, so that 

the weight is indicated on each helmet in increments of 100 grammes. 

This should make the choice of a helmet easier for a "weight

conscious" buyer. 
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11.5.4. Fitting size and shape 

11.5.4.1. Conclusion 

The size of the helmet to be inspected should be measured, indepen

dently of the size indicated by the manufacturer, by means of a 

"hat-meter",at the inner contour of the front opening (fitting 

edge) of the helmet. The helmet is tested on a head form, which 

corresponds to the measured size. This procedure is carried out 

according to the ISO measuring system. The helmet should be set on 

the head form under a pre-loading of 1 kgf. 

The public must be duly informed by means of publicity, that wearing 

much too small a helmet - which does not enclose the head, but 

sits thereon - does not provide adequate protection. 

Traffic and medical aspects 

It is obviously necessary that the helmet actually provides the 

required protection. For this purpose it is required that the helmet 

should enclose the head, and that it does not extend much above the 

head. This can happen, if the helmet is too small. This can only 

be prevented by adequate publicity. 

The use of a (slightly) larger helmet, is, in general, somewhat 

less objectionable. A small (local) clearance between the head and 

helmet need not reduce its effectiveness. It is evident that care 

must be taken not to wear a helmet which is much too large, or the 

shape of which does not fit to the shape of the head; because in 

such a case the helmet can move on the head, thus not ensuring the 

protection at the place where it is required, or it may drop down 

over the eyes. However, these faults are so evident that they will 

obviously be taken into consideration by the buyer/user when 

choosing a helmet. 

Moreover, it may be expected that by the proposed extension of the 

area to be protected, and, primarily, by providing less rigid 

helmets, these aspects will cease to be important. 
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Materials, fabrication, technical aspects of inspection 

At present the system for the indication of sizes is rather chaotic. 

Although, in principle, there is an adequate (ISO) system available, 

due to the flexibility of the brim, and various methods of measure

ment, different size indications are possible for the same helmet. 

In order to prevent this in the future, it is desirable to establish 

a uniform measuring procedure for the inner contour. The hat industry 

has the required measuring apparatus available for this purpose. 

The fitting size established in this way can determine the size and 

shape of the head form, on which the helmet will be tested. Some 

freedom still remains as regards the position of the helmet and the 

head form, but, according to the discussion in foregoing paragraph, 

this is somewhat reduced, due to the size of the area to be protected. 

In order to reduce this freedom still further, it is desirable to 

fit the helmet, on the head form, with a certain pre-load, for 

example 1 kgf (see also page 41). 

Existing international standards 

There are three standards for the fitting size. In American and 

English standards the average diameter of the front aperture of 

the helmet is determined in inches; it is remarkable that the English 

size is 1/8 smaller than the American size, for the same helmet. 

In the ISO-requirements the inner contour in cm's serves as fitting 

size. 

This latter standard has been accepted, but, in order to overcome 

the confusion existing now, a standard measuring system has been 

added. 

11.5.5. Inflammability/self-extinguishing properties 

11.5.5.1. Conclusion 

No requirements are laid down concerning the inflammability or 

self-extinguishing properties of helmets or parts thereof. 
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Traffic and medical aspects 

No indication is provided from accident data that fire plays any 

part in moped accidents. Therefore, it does not seem necessary to 

establish standards relating to the inflammability or self-exting

uishing properties of helmet materials. 

Materials, fabrication, technical aspects of inspection 

The materials used at present in the construction of helmets can be 

more or less inflammable. However, up till now no problems have been 

encountered in this respect. 

Existing international standards 

Requirements concerning the inflammability or self-extinguishing 

properties of helmets (or parts thereof) are laid down only in some 

countries. 

An English regulation specifies the maximum requirement for the in

flammability of the helmet's shell, while an ISO-recommendation, 

and the requirements based thereon, specify the self-extinguishing 

properties of the rigidly attached peak. It is not clear, why some 

parts of the helmet should comply with inflammability requirements, 

while others should not. 

For this reason and based on the discussion set out in the preceding 

paragraphs, it was decided to follow the example of countries laying 

down no requirements for inflammability. 

11.5.6. Removability of essential parts 

11.5.6.1. Conclusion 

It must be laid down that the essential parts of the helmet (i.e. 

parts which must comply with a requirement) should not be removable. 
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Traffic and medical aspects 

In order to ensure the permanent effectiveness of the helmet, it is 

desirable that the helmet user should not be able ro reduce or 

nullify this effectiveness by a simple action. 

Therefore, it should be required that all essential parts (i.e. 

parts which must comply with a requirement) should not be removable. 

Materials, fabrication, technical aspects of inspection 

As far as known, there are at present no helmets from which some 

essential parts can be removed. However, in order to prevent a 

possible development in that direction, it is desirable to lay 

down the requirement that no parts of the helmet can be removed. 

Existing international standards 

As far as known, there are no standards in this respect. 

However, insertion of such a standard into the inspection pattern 

should present no difficulty. 
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11.6. COMPONENT PARTS 

11.6.1. Chin-strap 

11.6.1.1. Conclusion 

The minimum width of the chin strap should be 20 mm. 

The breaking strain of the chin strap and that of its fixture should 

be at least 1000 N, both when on the head form and when fastened to 

the helmet shell. 

When fastened to the head form, this distorsion of the strap should 

not exceed 25 mm under a load of 500 N. 

Creepage should not occur in the clasp. 

If a chin-strap is provided, it must be removable, Information in 

this respect should be provided to the public. 

Further investigation is required on the dynamic behaviour of 

quick-release clasps. 

A "safety" clause against undesirable clasps is provisionally 

required. 

Traffic and medical aspects 

The chin-strap serves to keep the helmet on the correct place on the 

head, also during an accident. This requirement has several aspects. 

Naturally, the chin-strap must display a certain minimum strength 

and maximum elasticity, in order to ensure that it does not become 

detached from the head at an inopportune moment due to the effect 

of inertial forces or due to being caught in something. 

The strength could be defined in terms of a static strain which must 

be taken. Yet, on the basis of available data the value of this strain 

cannot be quantified. In addition, an accident is a strictly dynamic 

occurrence. For this reason, apart from a static test, a dynamic test 

is also desirable, mainly for the clasp. 

The elongation of the chin strap must not be excessive, either during 

an accident, as a result of the strain (stretching) or before it, on 
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account of slow changes in load (creepage in the clasps). The first 

aspect can be investigated by a static test, the second, by a dynamic 

test, simulating the motions of the chin during chewing and speaking. 

The chin-cup raises a separate problem. The chin-cup is rather popu

lar, which can be explained by the comfort it provides, since it 

permits the tightening of the chin-strap in a less uncomfortable 

manner. On the other hand, a chin-strap with a chin-cup, can be rela

tively easily removed from the chin, thus nullifying the effect of 

the chin-strap. 

It is doubtful however, whether the direction of strain necessary 

for this to happen will often occur during an accident. In order to 

avoid this difficulty it has been decided to make the chin-cup 

removable. If pUblicity shows the advantages and drawbacks of the 

chin-cup sufficiently clearly, the user can make his own decision 

in this respect. 

On the other hand the chin-strap itself should not cause any unneces

sary injury. A certain minimum width is required to keep the surface 

pressure on the jaw within given limits. The desirable value for such 

pressure cannot, however, be quantified from the available data. 

It could also be required that the chin-strap should have a certain 

maximum strength, but there are no data at all, to indicate whether 

this has any effect in accidents; for this reason no requirements 

will be laid down in this respect. 

Finally, there is the aspect that it is desirable that the clasp can 

also be opened by a third party. A quick-release clasp (of a standard 

type) could be the solution to this problem. 

In an accident it is primarily the dynamic behaviour which plays an 

important part. Thus, the condition for the requirement, or even 

the recommendation, for such a quick-release claps must be that there 

exists an idea of the dynamic behaviour of the clasps. In this con

nection there is some information available, but only referring to 

press-button types of clasps. It is expected that the behaviour of 

such clasps, under dynamic load will not be very different from the 

static behaviour. 
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Materials, fabrication, technical aspects of inspection 

There are two procedures for testing the strength of the chin-strap: 

a. the helmet is placed on a rigidly fixed head form, after which 

the chin-strap is pulled 

b. the helmet is placed on the edge of the helmet (shell) and the 

chin-strap is pulled; a head form can be loosely fitted in the 

helmet, in order to prevent distortion of the (non-rigid) helmet, 

in which case the test would not be valid. 

In view of the various types of chin-straps (chin-straps running 

completely around or otherwise), both test procedures are to be 

recommended. 

The extension of the chin-strap is investigated by a test, which is 

carried out according to the first procedure. This is accepted as 

being sufficiently realistic, so that it can be included in the 

requirements. 

There is a test method for investigation the creep age of seat belts. 

Tests carried out by the IW-TNO proved that this method cannot be 

applied in an unmodified form to the clasps of chin-straps. Further 

investigations appear to be required to lay down an effective test 

for chin-strap clasps. Until such a method is available, a "safety" 

clause should be provided to meet all eventualities; this can be 

modified accordingly later on. 

At present there is no method for the dynamic testing of (quick

release) chin-strap clasps. In this respect also, further investi

gations should be made. Until the results of such investigations 

are available in practice, the provision of requirement or recommen

dation for quick-release clasps seems to be irresponsible, However, 

a complete ban (on quick-release clasps) would be an excessive 

measure, since it can be assumed that press-button clasps - which 

are also suitable as quick action clasps - display satisfactory 

dynamic properties. A "safety" clause, precluding "suspect" clasps 

seems to be the solution at present. 

A similar "safety" clause should also be provided for clasps which 

may be expected to lose their effectiveness after having been used 
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several times. Such types are, for example, the prong type clasps 

used with a nylon strap, without previously punched-out and rein

forced holes. 

Existing international standards 

Nearly everywhere, a chin-strap with a minimum width of 20 mm is 

required. On account of this the chin-straps of existing helmets 

are, generally, of this width. As far as known, no serious problems 

have been encountered with this type, and for this reason the de

cision was taken to adhere to this requirement. 

As regards the strength of the chin-strap, the requirements are 

for a minimum of 1000 N in nearly all countries. 

In view of the problems of quantifying the desirable strength and 

the fact that the present requirements have presented no problems, 

it was decided to accept this requirement. 

The same applies to the requirements concerning distortion. The 

international requirement prescribes that stretching can be a maximum 

of 25 mm under a load of 500 N. 

No requirements are known for testing the creepage and the dynamic 

behaviour of clasps. 

11.6.2. Rigid peak 

11.6.2.1. Conclusion 

A rigidly mounted peak should not bend more than 32 mm or less than 

6 mm under the effect of a load of 10 N applied to a point 12.5 mm 

from the edge of the peak. 

Traffic and medical aspects 

A hard peak (extending beyond the contour of the helmet) should not 

influence the functioning of the helmet. Therefore, the peak should 

display some flexibility, so that no large (torsional) forces can 

be applied to the helmet and consequently to the head, during an 
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accident, when the peak becomes caught up. However, a slight degree 

of flexibility is sufficient to prevent this risk. 

On the other hand the peak should not be so weak that it is bent 

down in front of the eyes by wind pressure during riding. Approximate 

calculations show that such wind pressures amount to no more than 

a few tens of grammes, at normal moped speeds. 

Materials, fabrication, technical aspects of inspection 

Practical experience proved that with regard to materials, reasonable 

requirements can be met without much difficulty. 

No problems will arise with regard to inspection either, if the 

present requirements are duly observed. 

Existing international standards 

The ECE-regulation comprises the requirement as formulated in para. 

II.6.2.1. Since this requirement is well within the desirable limits 

and, moreover, no problems are known in this respect, it was decided 

to apply this requirement. 

II.6.3. Loose parts 

II.6.3.1. Conclusion 

At present no requirements will be established concerning loose 

parts of moped helmets. 

However, further investigation seems to be necessary in order to 

formulate reasonable requirements, at the long range. 

Traffic and medical aspects 

There are some loose parts which are sold at the same time as the 

helmet (or separately at a later data), the function of these is to 

make the wearing of the helmet more attractive for the user. Such 

parts can be loose peaks and visors. 

It is possible that certain characteristics of these loose parts 
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can contribute to the occurrence or non-occurrence of an accident. 

Moreover, during the accident they can affect the functioning of 

the helmet or even cause injuries. It is desirable that the negative 

functioning of such loose parts are guaranteed to be reduced to a 

minimum, and that the parts should be inspected, and marked to this 

effect. 

The effects of such loose parts are not sufficiently known to lay 

down a realistic inspection programme for them. Further investigation 

in this field is desirable. 

Materials, fabrication, technical aspects of inspection 

The impression is gained that the aspects discussed before are not 

sufficiently observed in the choice of materials for the loose 

parts of helmets, and/or in their fabrication. 

Inspection seems certainly a way to imprive this if the various 

criteria, which must be considered, are sufficiently well known. 

Existing international standards 

As far as known, there are no standards concerning loose parts for 

helmets, at present. 
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11.7. SUMMARY OF THE REQUIREMENTS TO BE ESTABLISHED 

11.7.1. The area to be protected 

The helmet must pass the shock-absorption test over the entire region 

above the base line of the head form (as described in the ISO-recom

mendation), with the exception of the front part (see as follows). 

The manner in which the size of the head form to be used is deter

mined, is described in paragraph 11.7.5. The helmet is placed on 

the head form with a pre-loading of 1 kgf. 

The area, which must not be covered at the front and lateral sides 

of the helmet is indicated in Appendix 11.1. (the area in front of 

the line Gl - G2 must be left clear). At the rear, the helmet shell 

should not extend below the base line by more than 2.5 cm. 

11.7.2. Shock-absorption 

In the shock-absorption test, drop weights of two different forms 

are used: 

- a flat plate 

- a spherical body having a radius of 45 mm. 

Bot the spherical and the flat drop weight should have a mass of 

5 kg. Two tests must be carried out on the same location, the first, 

from a drop-height of 2.5 m, and the second one from a drop-height 

of 1.5 m. There must be a time interval of 1 - 2 minutes between the 

two tests. Both tests must be repeated on at least one other place 

within the protected area. 

The force measured in both impacts should not exceed 15,000 N. 

When the deceleration of the 5 kg drop weight is measured, this should 

not exceed 300 g. 

Should technical developments permit, it should be desirable to 

lower this limit in the future. 
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11.7.3. Conditioning 

General 

All tests should be carried out on helmets, which had not been 

conditioned and which had been kept, after manufacture, at room 

temperature for at least one week. In addition, two drop tests 

(from a height of 2.5 and 1.5 m.) should be carried out at the same 

location with the spherical drop weight of 5 kg, on conditioned 

helmets. 

Required conditioning 

The helmet should meet the requirements at a temperature of minus 

20
0 C (and any degree of humidity) and also at a temperature of plus 

50
0

C and a humidity of 65%. 

In addition, the helmet must satisfy the requirements after having 

been exposed to rain (carried out for the assessment of the in

spection institute). 

The shock-absorption capacity of the helmet must be preserved, at a 

location indicated by the inspection institute, after the helmet 

has been dragged over I m of new abrasive cloth (Nr. 100) of a 

material still to be determined, under a weight of 5 kg. 

A "safety" clause should be provide, allowing the rejection of 

helmet which satisfy the above abrasion test, but which may be 

suspected of losing their effectiveness on a rough road surface 

(such as brick or clinker), or due to the crumbling of the material 

used in the helmet. 

The helmet should be coated with petrol, both inside and out: 24 

hours after coating, the protective effect should be determined on 

the coated areas. 

With regard to ageing, stability against hair lacquer and oil, a 

general "safety" clause is sufficient. 

11.7.4. Penetration 

The penetration test should be carried out at a location determined 

by the inspection institute, with a spike (weight 0.3 kg; angle 600
; 
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tip radius 0.5 mm), placed on the helmet. A weight of 3 kg, dropped 

from a height of 1 m, tries to force the spike through the helmet. 

The distance between the spike and the head form should not be less 

than 5 mm after the test. 

11.7.5. Fitting size and shape 

The size of the helmet under inspection should be determined indepen

dently of the size indicated by the producer, by means of a "heat

meter" at the inner contour of the front opening (fitting edge) of the 

helmet. The helmet is tested on a head form, corresponding to the size 

of the helmet. This procedure is carried out according to the ISO 

measure system. The helmet should be placed on the head form under 

a pre-load of 1 kgf. 

11.7.6. Removability of essential parts 

Essential parts (i.e. all parts which must comply with the require

ments) should not be removable. 

11.7.7. Chin-strap 

The minimum width of the chin-strap should be 20 mm. 

The static strength of the chin-strap and that of its fixing, should 

be at least 100 kgf, both on the head form and resting on the helmet 

shell. 

The distortion of the chin-strap, placed on the head form, should 

not exceed 25 mm under a load of 500 N. 

No creep age should occur in the clasp. 

Chin-cups (if supplied) should be removable. 

A temporary "safety" clause against unsuitable clasps is provisionally 

desired. 

II.7.S. Rigid peak 

A rigidly fixed peak should bend through not more than 32 mm and 

not less than 6 mm, under a load of 1 kgf. 
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11.7.9. Inspection procedure 

The inspection procedure used at present for motorcycle helmets 

should also be applied temporarily (for practical reasons), to moped 

helmets. However, it is desirable, chiefly with regard to random 

sampling, to modify the inspection procedure, in order to ensure 

that helmets stamped as satisfactory do comply with all require

ments. The pattern of such inspection procedure, however, depends 

on the body of measures, relating to the manufacture, sale and use 

of helmets. 
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II.S. SUMMARY OF REMAINING CONCLUSIONS 

II.S.l. Investigations which still have to be made 

In the following, a summary is made of the issues about which no 

well-founded decisions could be made, due to insufficient data being 

available; also, of the fields, into which further investigations 

are necessary. The order of the issues listed, does not indicate 

priority, but is based on the structure of the report. 

1. Anthropometric investigation. 

2. Investigation into the results of moped accidents, in which, 

primarily, the following points must be considered: 

- the nature of objects, which come into contact with the moped 

rider's head; 

- on which localities of the head do impacts occur; 

how great is the energy-input during the initial impact, in relation 

to the requirements of the inspection; 

- what is the relationship between selected and desired output; in 

other words, what kind of injuries are sustained by the rider, in 

spite of wearing an approved helmet; 

- in general, to what extent are the standards, as applied in the 

inspection, realistic compared to the conditions actually prevailing. 

3. Investigation into the tolerance limits of the head, as defined 

by data which are important in relation to the helmet. 

4. Investigation into realistic and reproducible wear and tear 

conditioning. 

5. Investigation into the dynamic behaviour of chin-strap clasps 

of the quick acting type. 

6. Investigation into the necessity of establishing a maximum chin

strap strength and the required maximum value. In this context the 

value of the currently accepted minumum can be considered. 
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7. Investigation into the degree, to which loose parts influence the 

functioning of the helmet, or even cause injuries; and the way in 

which these effects can be counteracted by suitable requirements. 

8. Assessment of the experience gained during inspections, mainly in 

relation to the practicability of carrying out the tests. 

Such investigations, however, are only worthwhile if the resulting 

data can be used to "adjust" the standards, so that after a period 

of time these will be more suitable and more practical. 

11.8.2. Items for pUblicity 

On discussing the above-mentioned subjects, the ad-hoc Working group 

was often hindered by the fact that it was impossible to translate 

certain knowledge into a corresponding requirement. It was, however, 

unanimously agreed that such issues must be brought to the attention 

of people buying or using helmets. possible ways of communication are: 

1. Summary of all necessary information in an "instruction" for use 

which must compulsorily be attached to each helmet. 

2. Information from the merchant to the buyer. 

3. Information to the buyer and user. 

4. Information to the manufacturer or importer. 

11.8.2.1. General information 

An instruction for use, compulsorily attached to the helmet, can 

only relate to the points which are most important for the correct 

functioning of the helmet. Such points could be: 

The fitting shape 

A satisfactory fit is important for adequate protection and also for 

comfort. In this connection the following issues should be considered: 

- the indicated size of the helmet must be in accordance with the 

head contour in centimetres, measured at the height of the brows 

and the "protuberance" at the back of the head (the point where the 

skull bends inwards); 
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- apart from the correct size, the helmet must fit tightly around 

the head, without pinching it; 

- the helmet must be worn in such a manner that it extends at the 

front, downwards, slightly above the brows, so that the edge of the 

helmet can just be seen when wearing it; 

- at the back of the head the helmet must cover the "protuberance", 

in such a manner that the rigid helmet shell does not contact the 

neck of back, when the head is bent backwards; 

- when the chin-strap is fastened, it should not be possible to move 

the helmet by the hands, to any extent, over the skin of the head. 

Wearing the helmet with chin-strap fastened 

When wearing the helmet, the chin-strap must always be fastened, with 

the smallest possible clearance. 

Alterations 

Any alteration to the helmet involves the risk that its protective 

capacity is destroyed. Since the protective capacity cannot be ascer

tained without adequate test apparatus, it is strongly recommended 

that no alterations or modifications should be made to the helmet. 

Replacement 

If the helmet has suffered an impact in an accident, its shock-absorbing 

capacity may be reduced (even without any visible damage) to such an 

extent that it must be replaced. It is advisable to purchase a new 

helmet, if the existing one has sustained an impact. 

Points which must be brought to the attention of the buyer/user, 

by the merchant and by more direct methods, in addition to the 

above-mentioned point, are: 

1. A helmet, which covers the ears, does not ensure better protection 

against shock injuries, but does give protection against cold, rain 

and superficial injuries. 

2. Protection against atmospheric effects can be ensured by the 
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judicious choice of accessories (peak, visor, covers). The presence 

of fastening points on the helmet, facilitates such applications. 

3. No specific requirements are established for accessories; there

fore the buyer/user must judge for himself, at the same time, ob

serving the following points: 

riding should not be impeded by any loosening of the accessories, 

obstruction of visibility, or air resistance; 

- accessories extending beyond the helmet must yield or become 

detached, if they are caught in anything; 

- the material and form of the accessories must be such that in the 

case of deformation or accident no additional risk of injuries 

is created. 

4. Hearing capacity is diminished when wearing the helmet, mainly 

on account of wind noise. This effect can be reduced to a minimum, 

if the helmet fits closely over the ear, or if a rigid shell-like 

element is formed over the region of the ears, which does not have 

any projections, or is covered by a cloth. 

5. It is very uncomfortable to wear a heavy helmet for a long period 

of time. A heavier helmet, moreover, does not automatically ensure 

better protection. Therefore, the weight of the helmet, indicated 

on the inside thereof, should be considered. 

6. All clasps of approved helmets must be exposed to the same test. 

However a threaded or buckle-type clasp is more cumbersome than one 

which is operated by a press button, both when putting it on or 

removing it. 

7. In a clasp, which at the same time has an adjustment for length, 

the length cannot always be adjusted properly. Therefore a separate, 

continuously adjustable length control is recommended, which can 

be set to the required length once and for all, combined with a 

press-button clasp. 

8. A helmet, with a shell which covers the front part of the head, 

at the height of the chin, can be removed less easily (especially 

if it has to be removed by a third party, after an accident). 

9. The safety of a participant in traffic, is improved by good 

visibility and conspicuousness. For this reason, a conspicuous 

colour shoud be chosen, such as yellow or orange. 
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10. The use of a chin-cup involves the possibility that the chin

strap may shift forward, towards the chin, thereby nullifying the 

effect of the chin-strap. On the other hand, when using a chin

cup, the chin-strap can be adjusted to a smaller clearance without 

causing discomfort. However, the chin-cup can be removed at any 

time, so that the chin-strap can be fastened in the normal manner; 

along and under the jaw. The choice is thus left to the user of the 

helmet. 

11. It is recommended that the inside of the helmet should be in

spected from time to time, since preparations used on the hair 

could affect the internal structure of the helmet. 

Finally, the buyer's attention should be drawn to the required pre

sence of a (easily identifiable) stamp of approval. 

Remarks 

It was supposed that, the stamp of approval, the weight and size 

are indicated in a visible manner in or on the helmet. 

If the mark of approval contains certain information (for example 

range of applicability, the inspection institute's name, etc.); the 

last item of publicity can be adapted to this. 

The above-mentioned items of publicity are limited to the points 

which are of interest when buying and wearing a helmet. The advice 

of the ad-hoc Working group can be used in other directions, for 

example in stimulating the purchase or use of helmets. 

The contents of the entire report, both the requirements and the 

discussions from which the requirements were formulated and the 

items for publicity, should be made known to manufacturers and 

importers, within the shortest possible time. Points, which are 

different from the existing requirements for motorcycle helmets, 

should be emphasised. 
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APPENDICES TO PART 11 

Appendix 11.1. The maximum area to be protected according to 

BS 1869 : 1960. 
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APPENDIX 11.1. THE MAXIMUM AREA TO BE PROTECTED ACCORDING TO 

BS 1869 : 1960 
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APPENDIX 11.2. ANTHROPOMETRIC DATA 

(Supplied by Amsterdam University, Laboratory of Anthropobiology) 

Below are set out the arithmetic mean values and related standard 

deviations relating to head sizes: 

I. HEAD CONTOUR 

Males 

No data 

Females 

100 adult Dutch women, not distinguished according to age, measured 

in 1960 

X 541 mm 

S 13 mm 

Il. HEAD LENGTH 

Males 

3079 Dutch men between 15 and 80, originating from all provinces 

of The Netherlands, measured in 1956/57 

X 195.2 mm 

S 6.6 mm 

Females 

100 adult Dutch women not distinguished according to age, measured 

in 1960 

X 183 mm 

S 6 mm 

Ill. WIDTH OF THE HEAD 

Males 

3079 Dutch men between 15 and 80, originating from all provinces 

of The Netherlands, measured in 1956/57 

X 155.7 mm (155.68 mm) 

S 5.57 mm 



-88-

Females 

100 adult Dutch women, not distinguished according to age, measured 

in 1960 

X 147 mm 

S 5 mm 

IV. HEIGHT OF THE HEAD 

Males 

3079 Dutch men between 15 and 80, originating from all provinces 

of The Netherlands, measured in 1956/57 

X 133.4 mm (133.37 mm) 

Females 

100 adult Dutch women, not distinguished according to age, measured 

in 1960 

X 118 mm 

S 6 mm 

The measuring points used for the above head sizes are defined and 

illustrated in Figure A.II.2.a. and A.II.2.b. 

The head contour line should pass through the measuring points of 

glabella and opisthocranion. 

When establishing the height of the head, the head is so positioned 

that one of the two "Frankfurter horizontals" (see Figure A.II.2.b.) 

is aligned in the horizontal plane. The "Frankfurter horizontal" is 

a line running through the measuring point "tragion" and the lower

most "point" of the lower orbita-edge (measuring point "orbitale"). 

The values of the distribution parameters for the four sizes for 

women result from one and the same random test. The values obtained 

for men result from one series of random tests. 
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APPENDIX 11. 3. MEASUREMENTS BY IW-TNO ON EXISTING HELMETS WITH 

REGARD TO THE AREA TO BE PROTECTED 

The following table gives a summary of the area of the head form, 

which is covered, i.e. protected by the various types of helmet 

known in The Netherlands. 

Helmet Distance a Distance b Minimum distance b in mm according 

type (mm) (mm) to standards of 

ECE Belgium Sweden England 

cap 84 44 36,3 92,0 86,0 54,5 

cap 96 56 

cap 93 48 

pot 86 46 

pot 96 96 

pot 93 53 

jet 94 42 

jet 94 54 

jet 96 56 

jet 96 94 

jet 98 45 

jet 96 86 

jet 96 94 

jet 96 94 36,6 92,0 86,0 54,5 

Figure A.II.3.a. illustrates the meaning of distances a and b. 

Thus, the minimum distance b, which is indicated as the standard in 

the last column, does not indicate the position, to which the helmet 

must reach, but the area within which it must be tested. 

With regard to distance "a" most helmets meet the most severe 

standard (Belgian). 

However, distance "b" falls into two distinct types: the ISO-ECE 

type and the Belgian-Swedish type. 
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Fig. A.II.3.a. 

Fig. A.II.3.b. 
E.C.E. Small shell 

Fig. A.II.3.c. 
Belgium/Sweden 
Large shell 
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It is typical, that not one of the helmet types shows a distance 

"b" which comes within the range 60-70 mm. 

As a result, the ECE-helmets are rather small externally, since 

they are not provided with padding at the lower edge (see Figures 

A.II.3.b. and A.II.3.c.). 
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APPENDIX 11.4. EXPERIMENTAL TESTS BY IW-TNO USING DIFFERENT DROP-WEIGHTS 

Drop tests have been carried out on helmets with two different shell 

materials, using four different drop-weights: 

- a flat plate (A) 

- a spherical weight, with a radius of 45 mm (B) 

- a wedge-shaped weight, with an angle of 600 and 

an edge radius of 10 mm (C) 

- a simulated kerb, with an angle of 1200 and an 

edge radius of 10 mm (D) 

Q (A) 

<,=~g (B) 

W. (C) 
k<b::f' 
r..:=3 

r"IO 

All weighed 5 kg. The drop-height was 2.5 m in all tests. The helmets 
o were tested on the top and on the front, at an angle of 60 to the 

vertical. 

The results are given in the following Table. 

Test 
No. 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
I I 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Material 
of shell 

cork 
cork 
cork 
cork 
cork 
cork 
cork 
cork 
cork 
cork 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 
ABS 

Position 
of helmet 
(degrees) 

0 
60 

0 
60 

0 
60 
60 

0 
60 
60 
0 

60 
0 

60 
0 

60 
60 

0 
60 
60 

Shape of 
weight 

A 
A 
B 
B 
C 
C 
C 
D 
D 
D 
A 
A 
B 
B 
C 
C 
C 
D 
D 
D 

::!{ Position of weight on helmet 

a~ 
, . 
I 

b 

~ " 

P 
. . ::!{ 

OS1.t1.on 
on weight 
on helmet 

a 
b 

a 
b 

a 
b 

a 
b 

Trans
ferred 
load (N) 

11000 
19000 
12000 
28000 

9500 
28000 
50000 
12000 
13000 
21000 
13000 
13000 
25000 
50000 
17000 
40000 
::!{::!{ 

18000 
50000 
50000 

Result 

no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
shell pierced 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 
no fracture 

::!{::!{ not measured 
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APPENDIX 11.5. EXPERIMENTAL TESTS OF IW-TNO WITH TWO DROPS ON THE 

SAME PLACE 

A. Tests have been carried out on three different types of helmets 

in order to investigate to what extent shock-absorption is reduced 

when the same place is tested twice, from a drop-height of 2.5 m. 

The time interval between the tests was kept as short as possible 

(15 sec.). The first and third tests were carried out on helmets 

having a relatively soft pudding; the second test - on a helmet 

with a hard padding. The following Tables set out the results: 

No. of Load during Load during 

test 1st test 2nd test 

14,000 N 40,000 N 

2 12,000 N 17,000 N 

3 14,000 N 33,000 N 

B. The following Table sets out data concerning several tests, 

carried out from different drop-heights on several helmets. 

No. of Conditioning Drop-height Load 

test 1st test 2nd test 1st test 2nd test 

500
, 0% humidity 2,5 m 1,5 m 14350 N 11050 N 

2 500
, 65% humidity 2,5 m 1,5 m 13900 N 12300 N 

3 not conditioned 2,5 m 1,5 m 9050 N 40000 N 

4 not conditioned 2,5 m 1,5 m 9500 N 8200 N 

5 500
, 0% humidity 1,5 m 2,5 m 9800 N 16800 N 

6 500
, 65% humidity 1,5 m 2,5 m 9450 N 15200 N 

7 not conditioned 1,5 m 2,5 m 8200 N 40000 N 

8 not conditioned 1,5 m 2,5 m 8200 N 12300 N 
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The number of tests was too small to draw definite conclusions. 

Moreover, only two types of helmet have been tested. Is is quite 

possible that other types have different characteristics. The 

data show that in seven of the eight tests the load was lowest at 

the lowest drop-height. 

Only in test 3 was the situation different. It was assumed that 

the bottom limit was already reached in the test with the greater 

drop-height, and has been exceeded in the test with the lower drop

height. 

In test I, 2, 5 and 6 humidity has also been introduced as a factor. 

This appeared to have no effect. 

In this case it should also be noted that the number of tests and 

helmet types was too small to allow conclusions to be drawn. 
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PART Ill. APPROVAL OF CRASH HELMETS FOR MOPED RIDERS 

Supplement to the Nederlandse Staatscourant (Offical Gazette) 

ID August 1973, No. 154. 

Ill. I. Requirements for approval of crash helmets for moped riders 

111.2. Approval of crash helmets for moped riders and institution 

of approval mark 

111.3. Exceptions with respect to approval of crash helmets for 

moped riders 

111.4. Requirements for approval of crash helmets for riders and 

passengers of mopeds 

I. Definitions; 2. Construction; 3. Materials; 4. Shell; 

5. Finish; 6. Extent of protected area; 7. Type testing 

of samples submitted for approval 

Annex I. Wooden head forms 

Annex 2. Administrative regulations for approach of crash helmets 

for riders and passengers of mopeds 





-99-

111.1. REQUIREMENTS FOR APPROVAL OF CRASH HELMETS FOR MOPED RIDERS 

1 August 1973 / No. RVW 51651 

Directorate of Waterstaat 

Division of Waterstaat Law 

The Minister of Transport and Waterways, 

Having regard to Article 94(a), para. 2, of the Road Traffic and 

Traffic Signs Regulations; 

Resolves: 

A. to institute as requirements for approval of crash helmets for 

drivers and passengers of mopeds the requirements contained in the 

Annex to this Order; 

B. to announce that the Minister of Transport and Waterways will 

approve until further notice crash helmets as mentioned in A which 

comply with the requirements contained in the Annex to this Order 

if a certificate is submitted from a technical testing service 

designated by the Minister of Transport and Waterways that the 

relative type, of the sizes indicated, complies with the requirements 

for approval appertaining to this Order; 

C. to stipulate that the crash helmets mentioned in B must be 

provided with an approval mark as illustrated below properly affixed 

on the helmet harness; 

the figures 000000 and the letter and figures H-201 are 

given as an example; 

variations may occur Ln the format of the letters TNO; 

the colour white in the model is white in the approval 

mark, the grey part of the letters TNO in the model is 

orange in the approval mark. 
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D. to announce that the procedure for carrying out the tests men

tioned in B will be regulated further by administrative provisions 

to be laid down by the Minister of Transport and Waterways; 

E. to stipulate that if circumstances occur which give rise to 

doubt whether crash helmets of a type and size already approved 

which are on the market comply with the requirements action shall 

be taken according to the rules to be laid down in the aforesaid 

administrative provisions. 

The Hague, 1 August 1973. 

The Minister aforesaid, 

T. WESTERTERP 
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111.2. APPROVAL OF CRASH HELMETS FOR MOPED RIDERS AND INSTITUTION 

OF APPROVAL MARK 

Order approving as crash helmets for moped riders, helmet approved 

for motor cyclists and also instituting the approval mark which 

such helmets must bear. 

1 August 1973 / No. RVW 51654 

Directorate of Waterstaat 

Division of Waterstaat Law 

The Minister of Transport and Waterways, 

Having regard to Article 94(a), para. 2, of the Road Traffic and 

Road Signs Regulations: 

Resolves: 

A. to approve as crash helmets for riders and passengers of mopeds, 

helmets belonging to types which, in conjunction with the provisions 

of Article 97(a) of the Road Traffic and Road Signs Regulations have 

been approved by or on behalf of the Minister of Transport and 

Waterways as helmets for riders and passengers of two-wheeled motor 

vehicles with or without sidecars (motor cyclists); 

B. to stipulate that helmets approved by reason of the provisions 

of A must bear the approval mark affixed thereto in connection with 

the approval of such helmets as helmets for motor cyclists as 

mentioned in A. 

The Hague, 1 August 1973. 

The Minister aforesaid, 

T. WESTERTERP 
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111.3. EXCEPTIONS WITH RESPECT TO APPROVAL OF CRASH HELMETS FOR 

MOPED RIDERS 

Order relating to cases which a helmet for riders and passengers 

of moped needs not be of a type approved by or on behalf of the 

Minister of Transport and Waterways and neet not bear an approval 

mark instituted by the Minister. 

1 August 1973 / No. RVW 51655 

Directorate of Road and Waterways 

Division of Roads and Waterways Law 

The Minister of Transport and Waterways, 

Having regard to Article 94(a), para. 2, of the Road Traffic and 

Road Signs Regulations; 

Resolves: 

a helmet for riders and passengers of mopeds need not belong to a 

type approved by or on behalf of the Minister of Transport and 

Waterways and need not bear the approval mark instituted by the 

Minister in the same cases as those in which this is not required 

for riders and passengers of two-wheeled vehicles with or without 

sidecars (motor cyclists) in accordance with the Order by the 

Minister of Transport and Waterways, No. RV 36700, Division of 

Waterstaat Law, of 2 June 1972 (Official Gazette Ill). 

The Hague, 1 August 1973. 

The Minister aforesaid, 

T. WESTERTERP 
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111.4. REQUIREMENTS FOR APPROVAL OF CRASH HELMETS FOR RIDERS AND 

PASSENGERS OF MOPEDS 

(Annex to the Order of 1 August 1973, No. RVW 51651) 

1. Definitions 

For the purpose of these requirements for approval (see also 

Figure 1: Parts of helmet): 

neck 

clip for 
fixing 
goggles 

outside of shell 
straps 

cushioning 

headband 
peak (if fitted) 

1.1. Crash helmet means a helmet primarily intended to protect the 

upper part of the wearer's head against concussions. Some helmets 

may provide additional protection. 

1.2. Shell means the part which gives the helmet its general shape. 

1.3. Shock-absorbing fittings means the system of components 

designed to distribute impact uniformly and to absorp the kinetic 

energy in concussion. 

The main shock-absorbing components used are as follows: 

1.3.1. ~E~~~_~!E~E~: flexible supporting straps keeping a space 

open between the wearer's head and the inside of the helmet and 

designed to absorp shock effects. 

1.3.2. ~E~!~~!!~~_E~~~!~~: material designed to absorp kinetic 

energy in concussion. 
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1.4. Harness: all the fittings which keep the helmet in position 

on the wearer's head, comprising the following: 

1.4. 1. gE~~1~: harness part that surrounds the head and is in contact 

with it. It may be fixed or adjustable. 

1.4.2. g~~~~~~~: harness part surrounding the head just above the 

base line. 

1.4.3. g~~~!~~!~B: material inside the helmet to ensure the wearer's 

comfort. 

1.4.4. Lace: a lace in the cradle for adjusting the space between the 

top of the wearer's head and the inside of the shell. 

1.4.5. g~!~:~!E~E: strap which passes under the wearer's chin to 

keep the helmet in position. The chin-strap may be provided with a 

1.4.5. 1. g~!~:£~E: designed to keep the chin-strap on the chin. 

1.4.6. ~~£~_£~E!~!~: part of the crash helmet covering the wearer's 

neck. 

1.4.7. g~E_£~~~E~: part of the crash helmet designed to protect the 

wearer's ears. They may form one assembly with the neck curtain. 

1.5. Peak: means the permanent or detachable extension of the shell 

above the eyes. 

1.6. Basic plane: the plane level with the external auditory meatus 

and the lower edge of the orbits. 

2. Construction 

2.1. General 

2.1.1. In principle, a crash helmet must consist of a shell without 

reinforcing ribs and of shock-absorbing fittings inside the shell. 

The shell and the shock-absorbing fittings may be combined as a 

single component which must comply with the requirements for both 

the shell and the shock-absorbing fittings. 

2.1.2. No projecting part, except fixtures for goggles or visor, 

must project more than 3 mm from the outer surface of the shell. 

The fixtures for the goggles or visor must not project more than 

5 mm from the outer surface of the shell; the fixtures for the 

goggles must be made at the back of the helmet. This requirement 

need not be complied with, however, if a slight, glancing blow is 
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sufficient to remove the fixture from the shell, or if such fixtures 

in the opinion of the testing service are flexible enough. Rivet 

heads must not project more than 1.6 mm from the outer surface of 

the shell and must have no sharp edges. 

2.1.3. Devices used for fixing the harness to the shell must be 

protected against wear. 

2.1.4. A cradle and a chin-strap at least 20 mm wide must be firmly 

fixed to the shell; a chin-cup, if fitted, must be detachable. 

The fastening must be sound in the technical service's opinion; it 

must not be possible for micro-slip to occur in it. 

2.1.5. The various parts of the helmet must be joined together in 

such a way that they cannot easily separate in the event of impact. 

2.1.6. The parts of the helmet for which testing requirements apply 

must not be detachable. This does not apply to the peak. 

2.1.7. After making any of the specified tests there must be no 

permanent deformation of the helmet. 

2.2. Shock-absorbing fittings 

These fittings must be such that the transmitted load ~s transferred 

to the entire head as uniformly as possible. 

2.3. Ear covers and neck curtain 

The helmet may be fitted with ear covers and a neck curtain. 

2.4. Peak 

The helmet may be provided with a peak, provided it satisfies the 

flexibility requirements in para. 7.S. of these requirements for 

approval. 

2.5. Optional parts 

No other parts may be fitted to the helmet besided those mentioned 

in these requirements for approval, unless they are designed in 

such a way that they are unlikely to harm the wearer in the event 

of an accident. 

3. Materials 

3.1. The materials used for manufacturing the various parts of the 

helmet must be durable; i.e. their properties must not be notice

ably affected by ageing or by wearing the helmet under normal con-
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ditions (exposure to sun, rain, cold, dust, vibration; direct contact 

with the skin; effect of perspiration or of skin or hair prepara

tions). If the technical service making the test doubts the suitabil

ity of a particular material, the sample helmets may be subjected 

to treatments other than those mentioned in para. 7.2. 

3.2. For harness parts which come into direct contact with the skin, 

the manufacturer must not use materials which are known to cause 

irritation or infections. 

4. Shell 

The shape of the edge at the front of the helmet shell must not 

interfere with the wearing and effective use of ordinary goggles. 

The helmet must not have any harmful effect on the wearer's hearing. 

The temperature in the space between the head and the shell must not 

rise excessively; for this purpose ventilation openings may be made 

in the shell. 

5. Finish 

All the edges of the helmet must be smooth and round along their 

entire length. 

Rivet heads must not project more than 1.6 mm from the inner sur

face of the shell and must have no sharp edges. Projecting parts 

permitted in accordance with para. 2.1.2. must be smooth and 

adapted to the shape of other surfaces. 

6. Extent of protected area 

The helmet must protect at least the part of head above the line 

ABeD shown in Figure 2 but must not limit the direct field of 

vision in any way and must make a good peripheric field of vision 

possible. Before the line BE there must be no covered area. At 

the rear side, the helmet, which the exception of the harness, 

must not extent further than 2.5 cm below the base line. 
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Figure 2. Wooden headform (dimensions in mm) 
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The base line of the head is established with the use of the table 

below, which is also applicable to the head form used in the test 

(see para. 7.4.3.1.) 

Code letter of Circumference of Y 
headform head form in cm in mm 

(size of the helmet) 

A 50 76.9 

B 51 78. 7 

C 52 80.2 

D 53 81.8 

E 54 83.3 

F 55 85. 1 

G 56 86.6 

H 56.5 88. 1 

J 57 89.6 

K 58 91.4 

L 59 92.9 

M 60 94.5 

N 61 96 

0 62 97.8 

p 63 99.3 

Q 64 100.8 
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7. Type testing of samples submitted for approval 

7.1. Number of samples required 

Six samples of each size of the same type shall be selected from 

a stock of at least 20 specimens, five of which shall be tested 

and one retained by the technical service. 

7.1.1. In order to measure shock absorption of the complete helmet: 

7.1.1.1. one untreated sample is tested as indicated in paras. 

7.4.3.4. and 7.4.3.5.; 

7.1.1.2. one untreated sample is tested as indicated in paras. 

7.4.3.6. and 7.4.3.7.; 

7.1.1.3. one sample treated in comformity with para. 7.2.1. is 

tested as indicated in para. 7.4.3.4. or 7.4.3.6.; 

7.1.1.4. one sample treated in conformity with paras. 7.2.2. and 

7.2.3. is tested as indicated in para. 7.4.3.4. or 7.4.3.6.; 

7.1.1.5. one sample treated in conformity with para. 7.2.7. is 

tested as indicated in para. 7.4.3.4. or 7.4.3.6.; 

7.1.1.6. in the tests according to paras. 7.1.1.3., 7.1.1.4. or 

7.1.1.5. the technical service decides whether the tests according 

to para. 7.4.3.4. or para. 7.4.3.6. are to be made. 

7.1.2. one sample tested in conformity with para. 7.1.1. and with 

which the most unfavourable results have been obtained is addition

ally tested for penetration resistance as indicated in para. 7.5. 

7.1.3. one sample tested in conformity with para. 7.1.1. is addition

ally tested for permanent distortion of the harness according to 

para.7.7. 

7.1.4. one sample tested in conformity with para. 7.1.1. is addition

ally tested for flexibility of the peak according to para. 7.8. 

7.1.5. one sample tested in conformity with para. 7.1.1. is addition

ally tested for exposure to petrol according to para. 7.2.6. 

7.1.6. one sample is retained by the technical service. 

7.2. Treatment before testing 

7.2.1. !E~~!~~~!_~~_~~~~~E~_!~_~~!~ 

The helmet is exposed to a temperature of -200 + 20 C for 4 to 4! 

hours. 
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7.2.2. !E~~!~~g!_£~_~~~~~E~_!~_~~! 

The exterior surface of the helmet is sprinkled with water at the 

temperature of the ambient air at the rate of one litre per minute 

for a period of 4 to 4! hours. 

7.2.3. !E~~!~~g!_£~_~~~~~E~_!~_~~~! 

The helmet is exposed to a temperature of SOoC + 20 C for a period 

of 4 to 4! hours at a relative humidity of 6S%. 

7.2.4. During heat and cold treatment the helmets must not touch 

each other or the sides of the heating and cooling equipment. 

7.2.S. The tests prescribed after treatment must be made within 2 

minutes of the helmet having beem removed from the treatment 

equipment. 

7.2.6. !E~~!~~g!_£~_~~~~~E~_!~_E~!E~1 

The helmet is rubbed with petrol both inside and outside; after 24 

hours the material must not have been affected by the petrol. 

7.2.7. !E~~!~~g!_£~_~~E~~~E~_!~_~~~E 

The helmet is pulled over 1 metre of unused emerty cloth No. 100 

under a preload of S kg. 

7.2.8. After manufacture, all samples must have been stored at 

room temperature for at least one week. 

7.3. Choice of points of the shell where the shock absorption and 

penetration resistance tests are made 

The technical service selects for each type and for each size of 

helmet - allowing for the fact that the forehead and back of the 

head may often be hit in impacts - the points of the shell which 

should absorb the shock and resist penetration in the tests de

scribed in paras. 7.4. and 7.S. The points may be selected anywhere 

in the protected area as indicated in para. 6. 

7.4. Shock-absorbtion 

7.4.1. Number of tests 

Two kinds of shock absorption tests must be made with a flat and a 

spherical drop hammer, each consisting of two series of two impacts. 

7.4.2. No part whatoever of the helmet may be modified pior to the 

test. Adjusting laces and cradles must be loosened before the test. 



-110-

7.4.3. Test method 

7.4.3.1. Shock-absorbing capacity must be ascertained by direct 

measurement of the maximum force transmitted to a fixed head form 

complying with the requirements contained in the "Head form" annex. 

For this purpose the helmet must be placed on a head form using a 

preload of 1 kg, mounted on a dynamometer firmly secured to a base; 

an impact must be applied to the helmet with a free-falling drop 

hammer. The helmet must be placed in such a position that the impact 

takes place at the point of the shell selected for this test by the 

technical service. 

7.4.3.2. The dynamometer and the head form must be assembled in such 

a way that the vertical diameter of the dynamometer practically 

coincides with the track described by the drop hammer's centra of 

gravity, which should run through the head form's centre of gravity. 

7.4.3.3. The head form must be secured on the dynamometer and the 

dynamometer on its base so that the force applied to the head form 

is transmitted in full to the dynamometer and there is no loss through 

deviations, shock absorption or relative movements. The base must 

be heavy and large enough to enable the dynamometer to record the 

maximum force transmitted. 

7.4.3.4. With due observance of the provisions of paras. 7.4.3.1. 

to 7.4.3.3., two impacts must be applied at one point on the helmet 

with a 5 kg flat drop hammer falling freely from a height x ~ 0.01 

metre measured from the lower side of the drop hammer to the point 

where is strikes the helmet: 

7.4.3.4.1. an impact from a height x = 2.5 metres, followed by 

7.4.3.4.2. an impact from a height x = 1.5 metres. 

7.4.3.5. The test according to para. 7.4.3.4. must be repeated with 

the same helmet as used for the test according to para. 7.4.3.4., 

but a different point. 

7.4.3.6. With due observance of the provisions of paras. 7.4.3.1. 

to 7.4.3.3., two impacts must be applied at one point on the helmet 

with a 5 kg spherical drop hammer falling freely from a height x ~ 

0.01 metre measured from the lower side of the drop hammer to the 

point where it strikes the helmet: 

7.4.3.6.1. an impact from a height x = 2.5 metres, followed by 

7.4.3.6.2. an impact from a height x 1.5 metres. 
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7.4.3.7. The test according to para. 7.4.3.6. must be repeated with 

the same helmet as used for the test according to para. 7.4.3.6., 

but at a different point. 

7.4.3.8. The interval between the impact mentioned in paras. 

7.4.3.4. 1. and 7.4.3.4.2. and in 7.4.3.6. 1. and 7.4.3.6.2. mus t be 

between 1 and 2 minutes. 

7.4.4. g~9~!E~~~g!~_E~E_!~~_!~~! 
The force transmitted to the head form must not exceed 15,000 N. 

7.4.5. A different test method may be used which, in the technical 

service's opinion, is equivalent to the test and conditions specified 

in paras. 7.4.1. to 7.4.4. 

7.5. Penetration resistance 

7.5.1. Test method 

The helmet must be placed on a head form using a preload of 1 kg 

in such a way that the plane tangential to the shell at the point 

selected for the test is more or less horizontal. A metal punch 

with a conically rounded head is placed vertically at the point 

selected and held in position by a ring. A metal block falls on 

the head of the punch and the distance to which the point pene

trates into the shell is measured with an inertia-free measuring 

instrument, e.g. a photo-electric cell, which indicates the 

minimum distance reached with this test between the point of the 

punch and the head form. 

7.5.2. Data for the test 

Weight of the punch ............................... . 0.3 kg 

Angle of cone formed by the point of the punch ••••• 600 

Radius of the rounded tip of the point of the punch 

Weight of the block ............................... . 

Height of free fall, measured between the top of the 

punch and the lower side of the block 

7.5.3. g~9~!E~~~g!~_~~!E~_~~~!_E~_E~~1!~~_~!!~ 

0.5 mm 

3 kg 

1 m 

During the test the point of the punch must not approach the head 

form closer than 5 mm measured vertically. 
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7.6. Wear resistance 

7.6.1. !~~!_~~!b~~ 

This is described in para. 7.1.1.5. 

7.6.2. ~~g~!E~~~~!~_~b!~b_~~~!_~~_~~~E1!~~_~!!b 
Besides the helmet's shock-absorbing properties having to be 

retained, there must be no indications after conditioning according 

to para. 7.2.7., and in the opinion of the technical service, 

warranting the opinion that the material can lose its protective 

effect on an uneven road surface through crumbling. 

7.7. Test with harness 

7.7.1. ~~~~~!~~~~_!~_E~E~~~~~!_~~~!~E!~~~ 
7.7.1.1. Test method -----------
One of the helmets already used for the rigidity test is placed 

on the head form, with the cradle in the correct place and the 

lace pulled tight (in order to avoid distortion of the shell 

during the test); a device is suspended from the chin-strap bearing 

one or two metal rollers along which the chin-strap can slide and a 

part to which loads can be applied vertically. If there are two 

metal rollers, each must be 12.5 mm in diameter and the distance 

between their centres must be 76 mm, in order by this means to 

represent the jawbone. If there is only one roller, it should be 

70 - 100 mm in diameter. An initial load of 4.5 kg is applied; this 

is increased every 30 seconds at a uniform rate to a maximum weight 

of 50 kg and with a holding time of 2 minutes, after which the 

extent of the vertical movement is measured. 

7.7.1.2. ~~g~!E~~~~!~_!b~!_~~~!_~~_~~~E1~~~_~!!b 

The total sag caused by the harness stretching under the load and 

the device connected to it must not exceed 25 mm. 

7.7.2. ~~~~~!~~~~_!~_b~E~~~~_~~~~~_!~E~_!E~~_!b~_~b~11 
7.7.2.1. Test method -----------
The device described in para. 7.7.1.1. is fixed to the chin-strap, 

the helmet being kept in place by the shell. In the case of a 

flexible helmet, this is laid on the edge of the helmet (shell) 

and a suspended head form used. An initial load of 4.5 kg is 

applied and then the load is increased every 63 seconds at a uniform 

rate to a maximum load of 100 kg. 
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7.7.2.2. g~9~!E~~~g!~_!~~!_~~~!_~~_£~~E!!~~_~!!~ 

The harness must not tear or become detached from the shell. 

7.8. Test with the peak 

7.8.1. If the type of helmets submitted for approval is fitted with 

a peak, this must comply with certain flexibility requirements. 

Helmets already used in one of the foregoing tests may be used for 

these tests provided the peak is undamaged. 

7.8.2. ~!~~!~!!!!~_!~~! 

7.8.2.1. Test method -----------
The helmet is mounted on an upright head form of the correct size 

with a bag weighing 12 kg placed on top to hold it firmly in position. 

A 1 kg weight is then freely suspended for three minutes form a cord 

attached to a point within 12! mm of the centre of the front edge of 

the peak. 

7.8.2.2. g~9~!E~~~g!~_!~~!_~~~!_~~_£~~E!!~~_~!!~ 

The deflection of the peak must be not less than 6 mm and not more 

than 32 mm. 

7.9. Head forms 

7.9.1. The head forms used for the tests must comply with the standards 

given in the Annex (to this part). 

7.9.2. The inside circumference on the head band of every crash 

helmet must be measured with an expanding annular metal gauge. 

The helmet must be tested on the head form whose circumference 

is equal to the inside circumference of the helmet. 

7.9.3. In order to obtain exact results the helmet must be fixed 

with a preload of 1 kg on the head form by means/of the harness 

and the chin-strap (unless it is stipulated that the lace must be 

loosened) or by other appropriate means of avoiding relative 

displacements. 

7.10. Measuring equipment for determining shock absorption 

7.10.1. The measuring equipment used must be able, without devia

tions, to measure forces arising from impacts up to 25,000 N at 

frequencies of not less than 2000 Hz. 
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7.10.2. Its response must make it possible to measure the maximum 

transmitted force. 

7.10.3. The flat drop hammer must be made of hardwood, metal or 

metal and wood, with a mass of 5 kg, be cylindrical or square, 

with its lower side measuring 380 cm2 . The hammer must be able 

to fall freely and without swinging. 

7.10.4. The spherical drop hammer must be made of hardwood, metal 

or metal and wood, with a mass of 5 kg, with its lower side in the 

form of at least a hemisphere with a radius of 45 mm. The hammer 

must be able to fall freely and without swinging. 
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ANNEXES to 

111.4. REQUIREMENTS FOR APPROVAL OF CRASH HELMETS FOR MOPED RIDERS 

ANNEX 1. WOODEN HEAD FORMS 

A series of wooden head forms must be made approximating as closely 

as possible to the range of sizes of the human head. The circumfer

ences and the appropriate base liens are given in para. 6 (Extent 

of protected area). 

Only the upper part of the head form is shaped like a human head; 

the lower part may be constructed in any way, provided the head 

form can be placed bent over or upright, while it must also have 

a "chin" in order that the helmet can be kept firmly in position 

on the head form by means of its chin-strap. For all sizes, the 

axis of the head when bent over should rise from back to front at 

an angle of 300 from horizontal, intersecting the vertical centre 

line at a point 12.7 mm above the base line. This point is taken as 

the centre of gravity of the human head. The upper half of every 

head form is made of laminated beechwood~, planed smooth to a tick

ness of 12.7 mm (or if necessary to 6.3 mm), the circumference of 

which is cut according to the dimensions given in the tables below. 

The grain of each lamination must run from front to back. The lami

nations must be glued and screwed together; the adhesive must be 

synthetic resin. Accuracy of assembly is facilitated by marking the 

axes lengthwise and breadthwise on each lamination and by drilling 

holes 6.3 mm in diameter through the centre of each. When the head 

form is assembled, these holes form a channel along the vertical 

aX1S which can be used for inserting a gauge. The lower part is 

next built up from an additional number of nine layers 12.7 mm 

thick cut according to the same model as those of the base line but 

~eechwood with a density of 0.64 to 0.71 (40 - 45 lb per cubic 

foot) with a moisture content of 12%, with a straight grain, with

out any defects or signs of rot. 
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with truncated rear ends. The head form assembled in this way must 

be clamped until the adhesive has hardened; after this, the head 

form can be given its definitive shape. The protruding edges of 

the wood laminations on the upper side are cut away to make the 

surface smooth and rounded as required; the side edges of the lower 

part are flattened and the chin rounded. 

o The back of the lower part is cut away at an angle of 60 from 

horizontal, in order that the head form can be mounted so that 

the axis of the bent-over head comes into a vertical position for 

the shock-absorption tests. A flat block of wood is glued and 

screwed under the "face" bent forward, in order to make the total 

thickness of the wood along the axis of the bent-over head equal 

to that of the vertical axis. The base line and the extent of the 

protected area must be drawn on the head form assembled in this 

way and a number of coatings of shellac must be applied to the head 

form to seal it properly. Lastly, two sheets of Duralumin are 

applied with two steel screws with a centre line of 25.4 mm with 

countersunk heads. 

Further particulars of dimensions of head forms are obtainable from 

the Director of the Rijksdienst voor het Wegverkeer (Department 

on Road Transport RDW). 
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ANNEX 2. ADMINISTRATIVE REGULATIONS FOR APPROVAL OF CRASH HELMETS 

FOR RIDERS AND PASSENGERS OF MOPEDS 

1. Application for testing 

Applications for testing crash helmets for moped riders must be made 

to the Instituut voor Wegtransportmiddelen - TNO (IW-TNO), Delft, 

hereinafter called the "technical service", which is hereby desig

nated for testing helmets. 

Application for testing should be made by a natural or legal person 

established in The Netherlands. If such person does not manufacture 

the product to be approved himself, or does not have the same manu

factured for him, he must produce an authorisation from the manu

facturer. 

The authorisation must be drawn up in conformity with the form 

shown in Annex 1 of these regulations; a single copy of the form 

filled in correctly and duly dated and signed must be submitted to 

the technical service. 

The authorisation need only be submitted with the first application 

for testing samples of the make concerned. With due observance of the 

foregoing, the application to the technical service must be accom

panied by three copies of the following: 

1. An application for testing drawn up in conformity with the form 

attached to these regulations as Annex 2; the form must be filled in 

correctly and be duly dated and signed; 

2. A drawing to a scale of 1: 1 of the helmet clearly showing all the 

parts and also the method of assembly; 

3. A technical description stating the materials used; 

4. A copy of the printed instructions for use referred to in para. 6. 

of these Regulations. 

Furthermore, the applicant must make available free of charge the 

number of samples stated in the requirements for approval. These 

samples become the property of the technical service. 
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2. Cost 

The charge for testing is Fl. 750 per type. 

No charge is made for re-testing. 

The cost of a label as mentioned in the provisions of C of the 

Minister of Transport and Waterways' Order containing the Require

ments for approval of crash helmets for moped riders of 1 August 

1973, No. RVW 51651 Directorate of Waterways, is Fl. 0.40 each. 

3. Supervision 

The samples mentioned in para. 1 are checked and tested in the 

manner provided for in the Requirements for approval of crash 

helmets for moped riders by the Minister of Transport and 

Waterways' Order of 1 August 1973, No. RVW 51651, Directorate of 

Waterstaat, hereinafter called "the requirements for approval". 

If different sizes of the same type are tested, the technical 

service may refrain from making one or more of the tests which 

have already been made for a helmet of one size of such type, as 

it thinks fit and at its own option, for the other sizes. 

The findings are summarised in a report describing the complete 

helmet and stating the results of the tests. One copy of this 

report is sent to the Minister of Transport and Waterways, via the 

Director of the Rijksdienst voor het Wegverkeer, The Hague, and 

one copy to the applicant. 

4. Approval mark 

If the report mentioned in para. 3 is favourable, the technical 

service gives an approval number allocated by such service, form

ing part of the approval mark mentioned in C in the requirements 

for approval. A separate approval number must be given for each 

type of helmet for which an application is made. 

All specimens of the various sizes of a type approved by the 

Minister of Transport and Waterways must bear a label provided by 

the technical service according to the provisions of C of the 

requirements for approval. 
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After approval or re-testing of a type of helmet, the technical 

service will not issue more than 1000 labels at a time for such 

a type. 

The applicant must undertake not to supply any helmets bearing 

the approval mark other than those corresponding to the samples 

taken by the technical service. 

5. Trade mark, weight and size indication 

Every helmet must bear the manufacturer's name or trade mark and, 

in a clearly visible place, the size as referred to in para. 6 of 

the requirements for approval under C and the weight in grams 

rounded off to the nearest mUltiple of 100 grams. 

6. Instructions to wearers 

Every helmet of the approved type when supplied to the wearer must 

be accompanied by clearly printed instructions containing at least 

the following information: 

"Instructions issued by the Minister of Transport and Waterways" 

Fitting 

A good fit is important both for comfort and for proper protection. 

Pay particular attention to the following points: 

- the size shown in the helmet must correspond to the number of 

centimetres in the circumference on the head, measured at the 

level of the eyebrows and the "bump" at the rear of the head (the 

point at which the skull turns inward); 

- apart from being the correct size, the helmet must fit well with

out being too tight; 

- the helmet must be worn in such a fashion that it covers the 

forehead to just above the eyebrows; the edge of the helmet must 

be only just visible on the wearer; 

- the helmet should cover the rear of the head to the "bump", without 

the hard shell touching the neck or the back when the head is thrown 

back; 
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- when the chin-strap is fastened, it should be almost if not quite 

impossible to move the helmet to and fro in relation to the wearer's 

scalp. 

Wearing with chin-strap fastened 

When wearing the helmet the chin-strap must always be fastened with 

as little play as possible. 

No mod if ications 

Any modification made to the helmet carries a risk of destroying 

its protective effect. Since it is scarcely possible to judge this 

without the necessary testing equipment, the wearer is advised not 

to make any modifications. 

Replacement 

If the helmet has taken a blow in an accident its shock-absorbing 

capacity may be sufficiently reduced to replace the helmet even 

it there are no visible signs of damage. The wearer is advised to 

replace the helmet whenever it has received a blow." 

7. Subsequent inspection, incidental inspection and inspection of 

incidental modifications 

The applicant undertakes to notify the technical service without 

delay of any modifications in production whether contemplated or 

already made. 

The technical service will stipulate in each individual case whether 

a complete test or a re-test has to be made. Every type of helmet 

approved by the Minister of Transport and Waterways must be re

tested as soon as the applicant has used 1000 labels, provided al

ways that the interval between two tests must never exceed one year. 

The technical service may make a complete test every time a helmet 

is re-tested; it may make a limited test the extent of which is 

decided by the service. 

Sampling for re-testing will be done by the technical service which 

may at its option takes samples of the various size from the appli-
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cant's stock or via the trade; these must be made available by the 

applicant free of charge. 

The technical service will make a report on every re-test, which 

will be dealt with as stated in para. 3. If the retesting report 

is unfavourable regarding one or more sizes, the Minister of Trans

port and Waterways may withdraw its approval. In that event the 

applicant must not market any more helmets of the type in question 

of the size or sizes concerned bearing an approval mark. If the 

applicant no longer wishes to retain the approval, he must notify 

both the Minister of Transport and Waterways via the Director of 

the Rijksdienst voor het Wegverkeer and also the technical service 

in good time prior to the data at which re-testing would have to 

take place. If the Minister is of the opinion that there are circum

stances giving rise to doubt whether an approved type and size of 

helmets comply with the requirements for approval or are not in 

conformity with the particulars submitted or with the samples that 

were made available for testing, the applicant for the test on the 

ground whereof approval was granted must, at the Minister's request, 

furnish information and particulars of the measures that have been 

taken to ensure that the helmets put on the market are being manu

factured in accordance with the requirements. 

Furthermore, an official appointed by the Minister, or the techni

cal service if instructed by the Minister, will select samples 

which will then be inspected in accordance with the requirements 

for approval laid down therefor. 

The applicant for the test concerned shall cooperate fully in this 

and shall make the samples available free of charge. If the Minister 

is of the opinion that the results of testing these samples, having 

regard to the nature and results of the aforementioned production 

inspection, are not such that the helmets on the market can be 

reasonably regarded as complying with the requirements, or if any 

other irregularity whatsoever has been found, the approval already 

granted for the type in question of the sizes concerned will be 

withdrawn. 
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As from that time the applicant must not market any more helmets 

of the type in question of the sizes concerned bearing the approval 

mark. 

The cost of inspecting the samples and also the cost of taking the 

samples will then be borne by the applicant for the test. 

If, in the Minister's opinion, the findings from the aforementioned 

production inspection are such that the helmets marketed can be 

reasonably assumed to comply with the requirements and the approval 

can therefore be retained, the cost of the inspection and also the 

cost of taking samples will be borne by the State. 

Confirmed by the Minister of 

Transport and Waterways on 

1 August 1973 

T. WESTERTERP 


