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SUMMARY

This report collates the motorcycle safety aspects which came up during
several days of an overseas study journey in January 1978, and is
substantially extended by embodying in the text much of the material
subsequently collected by or sent on to the author. The subjects covered
include motorcycle dynamics, wet weather and antilock braking, accident
analysis, education, training, licencing, legislation, motorcycle visibility,
helmet performance, helmet and visor Standards, U.S. motorcycle and moped
legislation, and moped issues. )

This approach has been adopted due to the scattered and inaccessible
nature of many of the sources, and the consequent value of a reasonably -
broad and up-to-date coverage of the material and findings in context. The
sections of this report concerned specifically with visors and helmets have
already been drawn upon in connection with Standards issues.
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ARR No. 91. 1.
) 1. PERTH, WESTERN AUSTRALIA

1.1 CHAMBER OF COMMERCE (MOTORCYCLE DIVISION) MOPED DEVELOPMENT

Initial contact was made with R.J. Lyons of Alron Industries. This
organisation was the only domestic manufacturer, and manufactured dirt bikes
until a switch over to Rickman complete frame kits (less engine) was made.
Lyons has paid for local ADR 33 tests on Motobecane mopeds and obtained
satisfactory results - technically these mopeds could not meet ADR 33 due
to testing procedure complications, especially the ADR requirement of
braking tests with clutches disengaged: this is not possible witlh Lhe
automatic clutches fitted to the Motobecane mopeds. However the braking
performance is more than adequate. . Recent variations in the ‘
application of ADR 33 to small product numbers, and other possible revisions
(House of Representatives 1978) may solve these problems. Mopeds in Western.
Australia have been on sale for five or six years and over 300 have been
sold. No accidents to the several hundred Motobecanes have yet occurred
which required anything more than flasher replacement, as monitored by spare
parts sales. A complete range of the population buys mopeds, with no

- particular emphasis on young male drivers - mopeds also appear to be sold
to owners of large motorcycles as a second (or even third) machine.

1.2 ROAD TRAFFIC AUTHORITY

Ian Smith, Research Officer advised that a Draft Act was proceedins*during
1978 under the title "Road Authority Amendment Act". Some of the items
expected to be included are:

(a) Licence age reduction from 17 to 16 for mopeds.
(b) Definition of a moped to include pedals.

(c) A required one-day post licencing course to be taken within
six months of first licence issue - will be run by the
National Safety Council which operates the Mount Lawley
Centre. -

(d) Special powers might be included for certain licences to
be issued earlier conditional on the satisfactory completion
of specified training.

It should be noted that the relevant Western Australian Road Traffic Acts

are enabling Acts, and the regqulations and their detailed drafting are the
responsibility of the Road Traffic Authority in consultation. This is the
point at which most of the arguments and controversies are to be resolved.

Computerisation of Western Australianaccident records is due for the end
of August, when the records are to be on-Tine on the MRD Cyber 72*. The
accident records are to be Tinked with the vehicle registration file. This
is a joint exercise between Main Roads Department and Road Traffic Authority,
and the plans include a later link to the driver's licence files for "any
casualty and all accidents with above $100 per property damage". The plan is
to up-date all 1976 and 1977 data in the first stage. Enforcement data is
also to be linked in and this of course presents considerable security
difficulties. Presently, Western Australia sends tapes cleared of such
necessarily secure data to the Australian Bureau of Statistics every quarter.
Smith emphasised that copies could readily be duplicated to ARRB if requested.

*Western Australian Main Roads Department Control Data Cyber 72 model.
**This Act was passed, but Regulations under the Act—were still being sorted
out in March 1979. ' o
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A before and after study of the new licensing requirements for
two-wheeled vehicles is tentatively budgeted at a cost of $150,000 and is
expected to produce useful results on graded licensing and the associated
training schemes’ once they are undertaken.

2. TRANSPORT AND ROAD RESEARCH LABORATORY, U.K.

&

2.1 P.M.F. WATSON,'VEHICLES DIVISION

Peter Watson stated that the next target of work at TRRL would be lower leg
crash impact protection. Current activities on braking are aimed mainly at
resolving patent and production difficulties for antilock brakes and at
documenting and attacking slow wet weather reaction times of disc brakes.
Chest pad protection integrated with the motorcycle tank has been studied.
John Whittiker was responsible for the first initial experiment, aimed at
converting a48 km/h head-on impact to a 13 km/h forward dummy speed without
rotational.momentum being imparted to the dummy. User acceptability is
presently a problem, but this may be in hand with the first re-design. Tests
using anthropometric dummies indicate that the tank shape strongly affects
the ejection path and any tank with a rear hump pushes the dummy high in
the air with a strong rotational movement. Consequently chest pad and tank
must be treated as a single system to stop submarining or the imparting of
high rotational velocities. WatSon mentioned that in the U.K. Department
of Transport, central motorcycling eng1neer1ng regulation is handled by

Ted Haynes and Len Baxter to whom enquiries on the regulatory issues>should
‘be addressed. Wet weather braking has so far been the subject only of an
initial investigation and the primary result was that the experimental
conditions were still too variable to be able to make any useful measurements.
A Kawasaki 72650 is being used and the initial braking tests have been
carried out with standard discs, stainless steel discs, and drilled discs,
and also a specially cut surface slotted disc machined by ART of London,
(See section 4.2).

Antilock braking systems are now at a suitable stage for commercial
interests to take up for production. An advanced stage of negotiation has
been reached on several commercial avenues. These include Mullard for the
electronics, as they have been the contractors for the entire development
process, and another firm for the brakes themselves. There are two
application objectives:

1. Retrofit system production.
2. .Original equipment manufacture and supply.

Current application plans include fitting antilock calipers to up to six
bikes from Police fleets for extended trials by September 1978, with a much
bigger pre-production trial batch for September 1979. Contracts over 2-3
years with both firms are currently contemplated. A description of present
test results is given by Watson (1976), and Figs 1,2 show the form and mode
of operation of the prototype system. The key to the diagramsis also drawn
from TRRL (1975) as follows:

91
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MINIMUM AGE WHETHER MOPEDS REQUIRE '
Moped | pocorcycte Dicencs Uicence Insurance

AUSTRIA 16 18 No Yes Yes
BELGUIM 16 18 No No Yes

. i DENMARK _ 15 18 No No Yes

. FINLAND 15 16/18 No No Yes

FRANCE 14 o e/ No No Yes
WEST GERMANY 15/16 18 Yes/No No : Yes ! -
GREAT BRITAIN 1b ’ 17 Yes Yot Yos
IRELAND 16 16/18 | Yes Yes Yes
1TALY : 1 16718 Mo - No. o ’
NETHERLANDS 16 18 No No Yes
NORHAY 16 © oMo Mo No '
SPAIN ' ’ 16 16 Yes No No
SWITZERLAND 14 18 Yes Yes Yes
CANADA 14/16 16 Yes Yes Yes
JAPAN ' 16 16 Yes No Yes . ,
NEW ZEALAND 15 T Yes ’ Yes

TABLE 1: MOPED REGULATIONS AND DEFINITIONS
(Source: Tanner (1977)).

ESSENTIAL MOPED REGULATIONS IN EUROPE "
o -
| PERMISSABLE MAXTMUM HORSEPOWER
! 2| speeo LimiT NOTSE LEVEL RATING P s
g KM/H 08 PS
BELGIUM 40 73 , Pedals .
DENMARK 30 73 1.2 Motor Throttle
. Pedals, Throttle
WEST GERMANY 8 25 70. Maximum revs. 4000 RPM
3 : w0 . 73
(=3
ENGLAND | UNRESTRICTED 77 Pedals
=
FINLAND g 40 75 1.5 Maximum vehicle wgt. 55 KG
FRANCE w 45 73 Pedals
N HOLLAND 2 40 73 - Pedals
(= - .
ITALY 2 40 81 1.5 Motor wgt. maximum 10 KG
NORWAY E 50 75 2.5
AUSTRIA e 40 73
=
 SWEDEN = 30 75 1 Throttle
. ' Pedals -
SHITZERLAND 30 70 0.8 Vehicle wgt. maximum 42 K6
. SPAIN 40 80- Pedals
Vehicle wgt. maximum 55 KG
YUGOSLAVIA L] T78

3,

TABLE 2: MOPED REGULATIONS AND DEFINITIONS

(Source: Bureau Permenant International
des Constructeurs de Motorcycles
(1976)).
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Tanner also finds that the ratio of cars to motorcycles in the U.K. is
remarkably stable over the whole .range of household incomes at about 0.07.

Figure 5 shows how the moped dimension also discriminates very well
between the motorcycle mileage rates for different countries: Australia would
be on the y-axis in company with the U.S.A. at these dates.. Figure 6 is a
_ graphic illustration of theAustralian growth in motorcycle registrations up
to the peak year of 1974: since then motorcycle sales have seen a steep
decline (Thoresen and Wigan 1979). Tanner observes that only the restrictive
legislative treatment of mopeds in countries with presently Tow moped owner-
ship is stopping rapid growth in this mode of transport. The events in the
U.S. since 1974 have supported this view. Table 1 shows that the lowest 1Y/4
motorcycle ownership is in Britain and Ireland (0.016) where licencing and
driving licences are needed for mopeds, together with a minimum age of 16:
in France neither are needed and the minimum age is 14, with the far higher
ownership rate of 0.100. Table 2 extends the coverage of vehicle definitions.

An interesting summary regression equation was developed on the
basis of U.K. annual incomes for 1972/3 and 1974 car ownership:

Motorcycles/person = 0.019 -0.0000122 Income - 0.0002525 persons/hectare
-0.0000287 Rainfall* +0.00283 Average temperature
+0.0890 cars/person*

(R = 0.88)
where Rainfall is mm average from 1901-1930, (all variables significant)
temperature is in ©C as an average daily mean from 1901-30.

A contract for external work is also held by the Simon Laboratories,
Manchester University. Roe and Thorpe have completed an initial round of work
(1976) on motorcycle stability, and an initial report has been completed. The
discussion then turned to leg protection.

Air bags have been tried, and for frontal collision they work reasonably
well, but they must have something to react against: consequently it seems
necessary to integrate a full fairing into the system. The chest pad seems to
be a more effective 1ine of work, and the new version now being developed is
likely to be substantially more acceptable.

Current work on braking is concentrated on wet weather reaction time
on disc brakes. The Honda Motor Co. Ltd. (1978) have been concentrating on
wet weather efficiency factors, while TRRL efforts are aimed mainly at
reducing the lag in response of disc brakes in wet weather. The indications
of the Phase I tests are that drilling the discs may even reduce braking
efficiency and increase reaction time, but the primary problem of the
technique of the measurement masks all but the major effects. The program
as a wholewas due for completion in February 1979, and has been carried out
using a bike with continuous water feed. In thethird phase, ground and wheel
water sprinklers must be used, and will be. An objective of Phase II is to
obtain correlations between some simple experimental technique using
sprinklers and practical tests carried out in heavy rain. The procedure
should then provide a good basis for a "design rule" approach. Honda (1978)
now report that excellent correlations have been obtained in the course of
their wet weather braking efficiency program. Phase I results at TRRL are
generally restricted to testing from 30 mph. From this speed the stopp1ng
performance of any of -the different forms of machine discs seem to be
similar, although the specific issue being assessed was the definite lag on
initial application of the brake in the wet. ART (Applied Racing Techniques)

* TItems are the most important, and the equation indicates a degree of
substitutability between motorcycles and cars.
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of Wimbledon, London, offer a proprietary slot mach1n1ng process which they
are conf1dent demonstrates s1gn1f1cant improvement in braking from higher
speeds than 48 km/h. The main cause for uncertainty in the conclusions to be
drawn from the tests so far-is thought to be the period of time taken to bed
in both disc and pad surfaces. Phase II testing at TRRL covered this,

and incTuded testing on materials for discs and also .included shot
blasted disc surfaces. TRRL agree with the ART view that it takes between 1000
and 4000 miles for. braking performance to stabilise. In order to set up
precise grounds for these measurements surface test1ng of discs were made
with the surprising initial result that the Talysurf is not good enough for
the task. The polishing ‘action as it takes place is, of course, distributed
across both disc and pad and approximate figures so far are a 15 per cent
polishing action on the disc for 100 per cent polishing action on the pads.
These also approximate to :the magnitudes of .the effects of p011sh1ng on lag
times in use, but apply only to convent1ona1 (organic) pad materials.

Some comments on motorcycle ownership per head arose in discussion
of Wigan and Thoresen (1977) for all Australia. A cautionary note was sounded
on forecasting bases until local goegraphical variations could be better
explained. These also showed up in U.K. county level ownership analyses.

Fieldon, the Director-General of the British Standards Institution,
is most keen to develop standards for antilock braking. U.S. contacts
suggested including Jack Miennert and Dr. Jeffrey Bluestein at the AMF
Harley Davidson Laboratories in Milwaukee. AMF have been actively concerned
with antilock testing and experimental safety motorcycle program in the U.S.
(Bartol et al. 1975) (Miennert, R.J. (1974)).

We then proceeded to the TRRL test track and the antilock equipped
motorcycle was demonstrated. This machine is a Norton 850 cc “Comando"
fitted with independent Mullard-TRRL antilock systems front and rear with no
cross-linking between the systems. It was further pointed out that cross-
linking between the front and rear brakes could lead to legal difficulties
due to the restrictive legislative drafting in some countries and States. It
should be noted that Australia is one such country. This motorcycle is fitted
with fixed side skids and has been used extensively. It was the subject of
a recent U.S. appraisal carried out by Dr. David Weir at Systems Technology
International at Los Angeles as part of anNHTSA project. Jeff Meades
accompanied the machine to the U.S. for this initial appraisal. The basic
design of the antilock system is of a small idler pump driven by a tooth
gear or a machined disc edge, with the mechanism to trigger a pressure by-pass
being actuated approximately 6:times per second at a specified rotational
angle. This approach is therefore based on the first derivative of the
angular rotation, and clearly has a fundamental problem if the machine is
ridden on.sheet ice or surfaces with near-zero friction as there must be
some marginal residual friction operative to complete the action of the
antilock caliper. Needless to say however there are other problems involved
in such circumstances, and in practice on wetted polished brick or gravel
surfaces with an extremely low coefficient of friction, the antilock system
works extremely well both front and rear. I rode the machine and carried
out crash braking on such surfaces with amazingly stable results. This
experiment was- repeated at up to 70 mph by Peter Watson, and I proceeded to
follow with hard braking while lent over at the maximum angle permitted by
the skids on the wetted polished surface. The characteristics of the braking
system gave a faint feel of progressive slide and bite of the rear tyre in
a totally controllable and confidence building manner.
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I can anticipate some psycho]og1ca1 problems with riders on antilock
equipped motorcycles due to the feeling of extreme stabjlity induced on
marginal surfaces. It should further be notéd that crash braking over the
boundary between a wetted high friction and a wetted low friction surface
was handled smoothly and effectively by both front and rear brakes. The
subjective view would be that this system should be put into direct commercial
development with a view to production when reliability of the production
system reached a satisfactory level. This is indeed the TRRL view. However,
they reported a surprising lack of interest from brake manufacturers. In
contrast, it should be noted that the NHTSA approach (Tenney 1977)
commissioned from the Harry Diamond Laboratories is to use a fluidics control
system which works on the second derivitive of rotation (or "jerk") and so continues
to rotate even if there is no friction whatever. This difference.in approach
may in practice be no more than the ability to handle the legal definitions of
extreme circumstances, and lead to no real difference in performance in use.
Early Japanese approaches by JAMA*are summarised by Aoki (1977), and the
Motorcycle Brake Working Group of JAMA have recently published a detailed
English text of their joint program (JAMA 1978). Honda (1978) report
substantial problems of reliability and fail-safe actuation still remain
before their antilock brakes could be considered for production.

3. DEPARTMENT OF TRANSPORT, U.K.

3.1 J. RENDELL, ASSISTANT SECRETARY (ROAD SAFETY GENERAL DIVISION).

**
Mr. Rendellwas responsible for the legislative and associated administrative
work on all road safety issues. Primary sources for this Division are the
regular Road Accident Statistics Reviews (e.g. DOE 1977). Manufacturers
supply to the Department of Transport the size and make of vehicles very
swiftly after they are sold. Per hundred million km motorcycles appear to
be 25 times as dangerous to their drivers as cars are to theirs. The vehicle
involvement .rate is 5:1 as against the 25:1 for driver involvements per hundred
mi1lion km (See Table 12 of DOE 1977). There is nothing at present available
to enable comparisons to be made between vehicles in use and vehicle choice
at the point of sale. Rendell confirmed that the SCPR Report (being done for
TRRL) would be sent when available and the Loughborough Stage IT Report (on
motorcycle visibility devices, acceptab111ty, and effectiveness) would
also be sent when available. There is no specific
measure presently available to act as a "carrot" for participation in training
in the U.K. as an incentive to pass the motorcycle test. There is therefore
no real personal incentive for training, nevertheless there has however been
a rapid rise in demand in recent years. Local Authorities were more
specifically led on training responsibilities by the 1974 Road Traffic Act -
they have always had the executive responsibility.

The appropriate contact for design and construction interests is the
Head of Vehicle Safety and Design at DTP, Phillip Critchley.

The "Think Bike" campaign with its 45 sec. commercial was run in the
north-east during Autumn 1976 in two bursts of four weeks. The before and’
after evaluation suggested that a small reduction in accidents had occurred.

* .
Japan Automotive Manufacturers Association Inc.

* With the normal rotation of U.K. Civil Service responsibilities, Mr. Rendell's
responsibility ended in September 1978: A Mr. Robbins took over.
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[t was used again in Birmingham in mid 1977, and .the rest of the U.K. during
‘February and March, 1978. The total cost of this publicity program is 1likely
to be in the order of £1 million, and the February to March 1978 series to
cost just under half that figure.

' During February and March 1978, the theme of "a good rider is trained
and not born" was to be pursued with a 60 sec. film screened in 600 cinemas
around this country, supplemented by full page advertisements in the motor-
cycle press. The main stress will be on the need for skills. The total cost
of this supportive campaign is estimated to be £47,000.

3.2 D. POULSON, CHIEF DRIVING INSTRUCTOR.

In the car tesls about 55 per cent fail on first presentation, motorcycle
riders do rather better at around 40 per cent failure rate at first
presentation. This is interesting as riders in the U.K. are permitted to
ride motorcycles before they are permitted to drive cars, and it is therefore
probable that a smaller amount of road experience is held by the two wheeler
drivers. The main causes of failure are inadequate observation to the rear
before changes in speed and direction.

3.3 G. NORTH: ROAD SAFETY GENERAL

Other interests than motorcycles are covered by Mr. North, alcohol legislation
in particular. ECMT have decided on a new initiative on alcohol and the
meeting schedules in 1978 aiming for a report at the end of 1978 was mentioned.
The Blernerhasset Report (DOE, 1976) which advocated new legislation on random

"~ .sampling and experimental testing of alcohol levels by better air bag devices,
is still awaiting legislative time in Parliament. The current primary issues
for road safety general in this are:

Motorcycle casualties at 20 per cent

i
Drinking driving increases in violations

The repeated failures to approve compulsory seat belt usage
in the U.K.

a)
b) Pedestrians at 20 per cent
c)
d)

A new Chief Engineer at the Department of the Environment is likely to assist
in the development of training. On single track vehicle use, there is no
present evaluation of mobility - although there is specifically no commitment
to policies advocating the removal of single track vehicles from the road.
This has been stated in DTP circulars. On pedal cycles DTP has taken no

firm position, due mainly to the lack of relevant powers or regulation. It
is however a problem in which the DTP involvement .is presently solely through
a construction and use regulation, and at a minimal level.

ROSPA*, and DTP funding goes to the National Cycle Proficiency Scheme.
The only recent development is to consider persuading local authorities to give .
greater attention to pedal cyclists in traffic engineering measures. Bicycling
has rapidly recovered from the recent low point - although not as much as '
motorcycles - and sales are rising although usage is not necessarily increasing.
A Transport White Paper is 1ikely shortly which could perhaps press for greater
provision of bicycle routes rather than bicycle ways. The Department of
Transport has promised more dissemination of results on traffic engineering and
traffic management for bicycles: although bicycle lighting is one of the few
possible areas for special attention in the near future.

© * Rnyal Society for the Prevention of Accidents.
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£4% million has recently been spent on publicity towards Drink and
Drive, Seat Belt, and Motorcycle measures. "“"Think Bike" -a 45 second

commercial - has been tried in the North-East of England - and included a
before and after study which showed a marginal significance in the application.
The North-East England before and after study on "Think Bike" was significant
only at the 1 per cent level and indicated about 75 non-injury accidents.
"Think Bike" was aimed primarily at car users. North is concerned primarily
with the liaison with representative groups such as the British Motorcycle
Federation, the Motorcycle Action Group, the Institution of Motorcycling,

the Motorcycle Association of Great Britain, the Motorcycle Associated
Manufacturers, the National Association of Cycle and Motorcycle Agents (the
main bodies concerned). The U.K. Government has promised a policy statement
on Road Safety which would be in the faorm of a paper or a consultative paper.

4. MOTORCYCLE SAFETY DEVELOPMENTS IN THE INDUSTRY

4.1 JANUARY MOTORCYCLE SHOW: ROYAL HORTICULTURAL HALLS.

The Manager of Owen Helmets (who manufacture the BowBuilt brand) is on

the British Standards Committee for Helmets in the U.K. The recently revised
BSI. 2495 Standard (2495/77) adopted a slightly different testing procedure

to 2495 as initially stated (as 2495/71). Owens subjected helmets from their
own production line to the 2495/71 and 2495/77 testing procedures and

identical helmets appeared to give a higher quality pass under the new testing
procedures than they did under the old. Theyfurther commented that the present
proposals for ECE (European) helmet standards are for lower impacts than the
ruling 2495/77, just as the ISO (International) Standard currently in draft

is considered to be a step down from the presently achievable Snell 1975 impact
levels and more nearly comparable with Snell 1970. An interesting note on the
present BSI helmet Standard maintenance procedures is that six in every batch
of 500 must physically pass the Standard before the release of the 500 for

sale is permitted. This applies both for 5361 and for 2495/77. Both Standards
require labels inside the helmet stating batch, Standard and date, and similar
labels must also be attached to the shell 1ns1de the lining: a constructlve
measure which could well be worth drawing to the attention of SAA Helmet

Commi ttees now that AS 1698 is a Federal Consumer Standard.

Bob Heath of Walsall is a specialist replacement visor manufacturer

and sells a huge range of replacement visors mainly in Lexan polycarbonate
material. This material is not perfect and the proprietary materials Hydron I,
Hydron II and Hydron MXL are now just becoming available for his manufacturing
purposes. Lexan and these new variants all share very high impact resistance
levels, but unfortunately they all also scratch very readily. For this reason,

- amongst others, Bell Helmets in the U.S. at present concentrate on acetate
materials for visors, while searching actively for better and more suitable
materials. The vexed question of the positive and negative effects of scratches
and of tinting on glare are now being approa i by the Australian Standards
Association, and some of the relevant work ° reported by Wigan (1979az). One
of the primary difficulties with full face helmets which, 1ike so many genuine
safety features on motorcycles, are being actively purchased and sought out at
higher prices by the user population (Bell Helmets reports now a 50/50 sale split
between a full face and other varieties of helmet in spite of the substantially
higher cost of full face helmets) is that full face helmets are at present prone
to misting-up on the visors. Owen's have recently patented a variation of the

"~ internal Tiner which fits over the nose and around the cheek bones and therefore
directs moisture laden breath out of the base of the helmet. Figure 7 is a
photograph of this device.




























































































































































































































