


NATURE 01 WORK

Applies piaster to interior walls and
eeilint’s. Also applies stucco to exterior
walls. Ma\ cast, or run in place, ornamental
designs in plaster. Interior plaster is applied
over gypsum, metal lath, or directly to
masonry in two or three coats. When
plaster is tinishetl in two coats, il is applied
to gypsum lath or directly to masonry. Ilie
base coat is made straight with a long
straight-edge, then smoothed with a long
Hat tool called a darby. Ihree-coal plaster
is applied over metal or wire lath. |he liisi
coat (scratch) is applied either by hand or
machine and is roughed up lo prepare lor
second coat, lo assure an even wall the
era ltsmaii applies a border ol plaster
(screed) at the lop and bottom of Ihe wall
lo lhe desired thickness and straightness.
When Ihe screeds have sullicientb
hardened, lhe area between is tilled and
brought to a true surface by a long,
straight edge, then smoothed with a darby.
Ihe final coal in cillici Iwo 0! three-coal
work is a thin carefully applied coal which
is applied and smoothed loi papoi 0! paint
or is lIcxlurcd lo meet lhe aicluteclmal
specification. A recently developed
one-coal or veiled plaster has been
produced which is applied to a large si/e
gypsum plastei base and is Imished with
one coal. May be ret/Uired lo work with
plaster machine which sprays plaslci lo
walls and ceilings.

| xlerior plastei is applied ill Iwo oi
three coals according to archilecluial
specifications

I0OLS (ISM)

Pointing liowcls, angle tools, trowels,
hawk, ilarbv, straight-edge, lealhcr-cdgc,
floats, brushes.

Will Rl EMPLOYED

On residential, industrial and
commercial buildings, schools and
hospitals.

WORKING CONDITIONS

Plastering is considered a relatively
hazardous occupation, balls from scaffolds
or ladders, injuries from falling objects,
skin burns from lime, are some of the more
common accidents, in addition to the usual
mishaps possible on construction work.

HELPFUL HIGH SCHOOL COURSES

Mathematics

Wood and Metal Shops
Mechanical Drawing
Art

EMPLOYER

Contractors affiliated with
Association of General Contractors,
Masonry <ontractors.

UNION

local No. X(t7, Operative Plasterl and
(‘onionl Masons.



ALUNMERPIFEA T TER ANCHORAGE

NATURE OF WORK

Fabrication and installation ol all
kinds of pipe and piping systems. Industrial
and Commercial instrumentation, (las.
Water, Air. Steam Process, Waste Disposal,
and some lire systems piping. Work
includes Rigging, Lay Out. Fabrication.
Blueprint Reading. Installation. Startup,
and Maintenance. Pipe joining techniques
used are: Weided (gas, arc, and lieli arc).
Soldered, Flanged, Mechanical. Poured.
Clued and Screwed type joints. Materials
used are: Cast Iron, Galvanized, Block Iron,
Copper, Wrought Iron, Plastic. Iransilc,
Brass, Stainless, other alloy and non
metalic piping materials.

IOOLS USED

Pipe wrenches, drills, power and hand
threading machines, power saws, hand
saws, hammers, come uiongs, chisels,
welding machines, pipe bevolers, pipe
cutters, ox and acc torches, hydraulic pipe
benders, wrenches, vises, many other power
tools and hand tools.

WHERE EMPLOYED

By pipelining contractors in new
building construction, mainly at Ihe
construction site: as maintenance personnel
in lhe petroleum, chemical and food
processing industries. By plumbing
contractors and Firms dealing in plumbing
and healing equipment. By Firms which
Fabricate piping and by specially
contractors in industrial and lire control
equipment systems.

WORKING CONDITIONS

Work is .iienuous and may involve
heavy lilting, pulling and pushing. I mas
require standing lor long periods or
cramped and imcomloilablc positions.
Risks include Falls From ladders, cuts From
sharp tools, bums From hot pipes or steam.
Working in all kinds ol wealhei (outside).

HELPFUL 1IK.il SCIIOOlI COURSES

Mathematics, including Algebra and
(iconiclry. Metal and Wood Shop.
Mechanical Drawing 0! Blueprint Reading,
(ieneral Science. ( hcnusliy. Physics.

EMPLOYIRS

Plimbing Healing, tooling
(‘ontractors ol America. Anchorage area.

UNIONS

local Union No. AO07. United
Association ol Journey men and
Apprentices ol Ilhe Plumbing and
Pipelining Industry ol United Stales and
(‘auada.



AUNMETPIFEAITTEHR FAIRBANS

NATURE 0! WORK

Fabrication and installation of all
kinds ol'pipe and piping systems. Industrial
and Commercial instrumentation. Cias.
Water. Air. Steam Process. Waste Disposal,
and some lire systems piping. Work
includes Rigging. Lay Out. Fabrication.
Blueprint Reading. Installation, Startup,
and Maintenance. Pipe joining techniques
used are: Welded (gas. arc, and lieli arc).
Soldered. Flanged, Mechanical. Poured,
(ilued and Screwed type joints. Materials
used are: Cast Iron, (ialvani/ed. Block Iron.
Copper. Wrought lion. Plastic, Iransilc.
Brass. Stainless, other alloy and non
melalic piping material'.

TOOLS USLI)

Pipe wrenches, drills, power and hind
threading machines, power saws hand
saws, hammers, come alongs, chisels,
welding machines, pipe hcvelcrs. pipe
cullers, o\ and acc torches, hydiaulic pipe
benders, wrenches, vises, main other powci
tools and hand tools.

WHI RL EMPLOYED

By pipelining contractors in new
building construction, mainly at the
construction site: as maintenance personnel
ni the petroleum, chemical and Ibod
processing industries By plumbing
contractors and linns dealing in plumbing
and healing equipment By linns which
rubricate piping and by specialty
contractors in industiial and tile cuniiol
equipment systems.

WORKINCi CONDI I'1ONS

Work is strenuous and may involve
heavy tilling, pulling and pushing. Il may

require standing for long periods or
cramped and uncomfortable positions.
Risks include falls from ladders, cits from
sharp tools, burns from hot pipes or steam.
Working in all kinds of weather (outside).

HELPFUL HIGH SCHOOL COURSES

Mathematics, including Algebra and
Geometry. Metal and Wood Shop.
Mechanical Drawing or Blueprint Reading.
General Science. Chemistry. Physics.

LMPLOYI RS
Plumbing Heating, (ooling
Conli aclors of America. Anchorage area.
UNIONS
local Union No .175, lniled
Association of Journeymen and

Apprentices of the Plumbing and Piddling
Industry of IInited Stales and ( auada



NATURE OF WORK

Local No. 1)U membership is
composed ol skilled journeymen,
apprentices and helpers employed in the
following work: All slate, tile, asbestos
rigid shingles, asbestos or brick siding,
asphalt shingles and asphalt siding, and any
or all kinds of built-up roofing whether
applied colil or hot. dry rolled and nailed,
sprayed, trowelled, or mopped. All rigid
insulation when mopped, sprinkled,
spotted or nailed to roof deck. All damp
proofing, or water proofing, or enameling,
or enameling pipe lines storage tanks and
containers of all descriptions, all types of
cork, rigid or rolled insulation, foam glass
applied either hot or with cold adhesives,
and/or all other work involving lhe use of
hitumii.oils asphalt products, including
koppers' enamel, all kinds of primers, and
pitch products and by-products, and ill
plastics applied as either damp, water
proofing or rooting: all roof coalings
applied with spray, pole brushes and
squeegees

TOOLS USED

Roofing kettles, felt machines, power
roofing cutters, power brooms and power
hoists.

WHERE EMPLOYED

For the most part, for contractors
roofing and waterproofing new
construction. There is always some repair
and re-roofing of older buildings.

WORKING CONDITIONS

lhe smallest crew in build-up (hot)
roofing consists of three persons. Generally
much larger crews work 0l all the big
construction jobs. 1he principle hazards in
the trade are hot materials used and danger
of falling.

QUALIFICATIONS

1. Age 18 to 27. (Exceptions may
be made by the Apprentice Committee.)

2. Have a 10th grade education, or a
certified equivalency.

A U. S. (ilizenship.

d. Physically lit for the trade.



STHEETMETAL. WOR<ES

NATURE OF WORK

Lays out. cuts, forms, fabricates,
assembles, and installs sheet metal items,
such as ducts, blowers, gutters,
downspouts, Hashings and skylights, in
building construction and alteration for
heating, ventilating, and air conditioning.
Fabricates and installs stainless steel
kitchen, restaurant, and soda fountain
equipment, partitions and shelves.
Constructs electric igns and does sheet
metal work for other industrial and
architectural purposes. Working from
blueprints lays out the work, cuts the
metal, forms the metal, then welds, bolts,
rivets, solders, or cements the seams and
joints as required.

TOOLS 1SFI)

Hand and power operated shears,
brakes, hammers, stakes, forming machines,
welders, turning machines, soldering
equipment.

Will Rl LMPLOYI 1)

Mainly in the construction industry,
by contract or job shops, making and

41

installing all types of sheet metal
equipment.

WORKING CONDITIONS

Works alone and with others inside
and outside on the job and in the shop.
Stanus. walks, climbs, works on benches,
machines, and buildings where work is
done. Sometimes works from high ladders
and scaffolding. Subject to noise and
hazards of cutting, burning, and falling.

[ILLPFUL HIGH SCHOOL COURSFS

Mathematics through Trigonometry
Mechanical Drawing

Drafting

Blueprint Reading

Wood and Meta! Shop

LMPLOYI RS

Mechanical Contractors ol Alaska.
Inc. AGC (Alaska Chapter) Independent
Sheet Metal <'ontractors.

UNION

local No. 2.L Sheet Metal Workers
International Association.



TEANSGTEHR SLRVEYGS

NATURE OF WORK

Surveying as performed by the
Technical Engineers of Alaska, affiliate of
Teamsters Union Local 959 embraces all
manner of construction surveys. Such
surveys are involved in highways, bridges,
buildings, water and sewer lines, pipelines,
airports and a host ol related construction
projects. |he work involves the detailed
layout of all facets of construction such as
foundations and structural members, the
monitoring of line and grade and finally a
survey of the project "as - built."

TOOLS USED

Construction surveyors utilize transits,
levels, theodolites, electronic distance
measuring devices, laser alignment systems
and various small tools.

WHERE EMPLOYED

technical Engineers are fortunate in
Ilhe diveisity of locations where work is
available ranging from the isolated and wild
bush areas lo downtown urban projects.

WORKING CONDITIONS

Conditions of work are regulated
carefully to provide safety and reasonable
comfort.

HELPFUL. HIGH SCHOOL COURSES

Anyone aspiring to work as a surveyoi
should avail himself of every opportunity
lo take courses in mathematics and sci»
Algebra. Geometry, and Irigonometi e
absolute necessities Ibi Ihe successful
surveyor. Several high schools in Alaska
also oiler surveying courses.

UNION

Construction surveying in Alaska is
performed b> the Technical | ngineers of
Alaska, an affiliate ol leainsters Union
Local 959.

IVPI' S Of EMPLOYERS

[ inns employing surveyors include
principally private engineering and
surveying consultants ; id construction
companies. Member companies of the
Alaska Chapter ol the Associated General
Contractors are Hie largest group of
employers.



TEANGTHR HEAVYY DJTY ORINES

NATL!HI 0!l WORK

Operation ol Heavy Duty I'rucks.
I'quipment used are: Belly Dumps. 12 Yard
l.iul Dumps, lruck and Trailers, Tractors
pulling Doubles and Turk I ills.

Ihrough llieir open entry, open exit
training program, which may lasi up lo
lour weeks, the trainee learns basic theory
ol driving these trucks

WillITO IMPIUYI!)

phases ol licav\
pipeline

| mployed
consliuelion. inc

41

SI 1'1( [HTONS AND I HNI)IN(.

Irainccs are selected Irom applicants
(Statewide) tlnough the State | mploymenl
Services and the Bureau ol Indian AHairs.
l unded by Alyeska Pipeline Service
company.

| MI'[LOYI KS

Alyeska Pipeline Service Company
and Sub (ontractors; Arctic Contractors,

Associated Crcen. Il. C. Prince, Perini
Arctic Associates, Morrison Knudsen.and
Kiver.

UNION

Alaska Icamstcis leinploycr |raining
I'rust, local No. b>9.

ma












ALASKA BUILDING & CONSTRUCTION TRADES COUNCIL AFL CIO
APPRENTICESHIP OUTREACH PROGRAM

238 East Fifth Avenue 315FfthAvenue DATE i
Anchorage, Alaska 99501 Fairberks,Alaska99701
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CARPENTER

KEY VAN IN THE
CONSTRUICTION INOULBTRY

Slop by slop, the carpenter apprentice climbs the ladder
ol success as tie increases m knowlodgo and acquires
new sKkills

Southeastern and Southcentral Alaska

€= («z2 = @
AAaaatce=
Rcaogram

3909 Arctic Boulevard
Phone 277-0490
Anchorage, Alaska



CHOOSING A CAREER

Most young people are look ng forward to pro—
ductive lives in their chosen field. The occupation
they choose determines to a large extent the kind
of house they will live in, the car they drive,
whether or not they will be able to own their home,
*he opportunities they will be able to offer their
children, and their families” standard of living.

The future is indeed very gloomy for the c>
trained and unskilled man on today"s labor market.
R R R Concrete wall forms erected by apprentices as part
He and his family are destined to a much lower of their related training.
standard of living than his friends and neighbors,

who have prepared themselves.

Opportunities in America"s Mighty Construction
Industry ar< greater today than ever before, and
the training required to become skilled in the vari—
ous construction trades is more available now than
ever before.

The Construction Industry requires a higher
proportion of skilled workers than any other in—
dustry 2 out of 3. This compares with 1 in 5
in manufacturing and transportation, and fewer
than I in 10 in other industries.

Concrete forms for columns, beams, suspended
slabs, wa”ls. and stairways erected by apprentices

CHOOSE A CAREER THAT IS GROWING as part of their related training.
WITH AMERICA . . . CARPENTRY

The carpenter has a proud tradition of accom—
plishment in developing our nation. He has been,
and remains today, America"s Master Builde., From
the early pioneer days of the rough-hewn log cab—
ins to the era of modern engineering, the Construc—
tion Carpenter has been busy building our homes,
schools, churches, stores, hospitals, offices, factor—
ies, mills, hotels, bridges, docks and piers. The
carpenter is a diversified builder. He plays a major
role in the construction of all types of buildings:
whether they be of wood frame, concrete, mason—

A carpontc. apprentice, working with o journeyman
ry, or steel. carpenter on a roinforcod concrete form job.



High above ihe street level, this apprentice js re-
Bﬁi?jri]ﬁgvaluable on the ?ob trar}nmgf%n a ﬁ?gh r{se

Securing Ihis largo circular form in preparation for
a concrete pourgls part of aﬂay'spwgri For t[ns
appronticc.

This stair project is dll example of work performed
by Apprentices in this Program.

There are more than 800,000 Carpenters in
America today. They make up the largest single
group of skilled workers in our country. Over
160,000 of these Carpenters are sixty years of
age or older, and will be leaving the trade through
retirements and deaths in the years immediately
ahead. There are presently only about 27,000
registered Carpenter Apprenl®ces to meet the
needs of America"s expanding Construction In—
dustry and to replace the men who will soon be
leaving the Industry through retirements and
deaths.

Carpenters rank among those for whom em—
ployment opportunities are expected to expand
in the future at a faster rate than for the skilled
labor force as e whole These tacts all add up to
thr: Employment opportunities for thoroughly
trained Construction Carpenters is great today and
will be greater tomorrow.

ALASKA®S CARPENTER APPRENTICESHIP
PROGRAM

Our Carpenter Apprentice Program in Alaska
is a four year training period designed to provide
skilled Journeymen Carpenters for the Alaska Con
struclion Industry. It consists of 8,000 hours of on
the job training, (working for a Conton lor) and
1040 hours of extensive pre-job training presented
dt our Training Center in Anchorage Ihis Pre Job
Training is financed and administered jointly by
Management and Labor, and no tuition lee is re
quired by the apprentice. Dormitory fx ililies and
round trip transportation is provided for Appron
lices residing outside llie Anchorage area. 1l con
sists of approximately 30% classroom and 70%
manipulative work, and covers every phase of the
construction --arpenter™s trade.

We are seeking applications from young people
of different racial and ethnic groups, aged 18 to
28, (veterans 18 32), with more than ordinary
ability to work with llieir hands as well as with
their heads, a good knowledge ol basic mathe —
matics, a lough physique, with agility and a good
sense of balance, with perseverence md a desire
to succeed.



WHAT TO DO IF YOU ARE INTERESTED

If you are interested in additional information
abou* the Construction Carpenter Profession or if
you think you would like to apply for this Program,
call the Training Coordinator"s office for an appoint—
ment to attend an orientation session. He will ex—
plain the many advantages offered as well as the
disadvantages one could expect to encounter in
this profession. You will then be able to make a
realistic decision as to whether or not you wish to
apply for this program.

Call 277-0490 - 277-1014

Sponsors and Administrators of Alaska's
Carpenter's Apprenticeship Program
A Joint Venture between the Alaska
Chapter of the Associated General

Contractors of America and tho Alaska

State Council of Carpenters

BOARD OF TRUSTEES

Management Labor

frnesl Kissue Giv.itgn Pearson
P.ml Duclo’. Howard Royer
In-d 1.1n[*le Bruno lohnson

DIRECTOR OF TRAINING

Charles Handy



EARNING VIHLE LEARNING

HOW THE APPRENTICESHIP PROGRAM OPERATES

FUNDING comprehensive understanding ot the
theoretical aspects of their work This
The program for training and related technical instruction is a
developing a skilled craftsman (a fundamental feature of apprenticeship
journeyman) is provided for in the Usually the classes are held during the
Collective Bargaining Agreement (Contract) winter and slack seasons for construction
between the contractors jnd unions in the work Some trades provide several weeks or
several divisions o» the construction months of technical related training prior
industry That contract may aix> pro ide to beginning employment and on-the-job
lor the establishment ot a trust fund tor training
the wuse of the Joint Apprenticeship In class, apprentices learn the bask
Committee to cover expenses iclating to theories of their trade, on the job. under
the operation of the program lhe the diiection and supervision of a skilled
contribution to the fund, ranging from ten fOumcynun, ihcy learn its practice

to fifteen cents per hour, is made by the
employers on the basis ol Ilic hours worked M IS OR CHARGES
by tlie union journeymen

No charge is mad** for the classroom
JOINT APPRENTICESHIP COMMIIT L1 instruction However some trades will
(a0 require manuals codes or texts which are
used lonstantly by journeymen A nominal

Ihe Inmt Appientieeship (ojniniltee, cluige ismade lot such essentials

composed equally oi contractor* and muon

reprevniatives. develops the stamlards of INDENTURE

iippieulkesliip which define the processes

ol the iiade, ihr number ol hours to he lath appicn1lcc signs an
spenl in (elated classroom instiuction and Apprenticeship Agreement with the loud
the number ol yeais ol on Ilieiob training Apprcutivohip tdmmiMee If the
Jhesc Standards are registered with lhe apprentice is a minor the parent or
United Slates Department ot lahor guardian must also sign the Agreement

I'lns Agiccment is also registered with (In

Bureau ol Appientieeship. u S
KM O 1 AITKI NIKIM IIT*

llie leiin mpﬁlellttccslhp lor the :
ionsliiicliou Ha es range Hom two lo I-fa|u|ug
toe ven%. depend mg on e trade Wages
B alj the apprenticeS aic usuaIIy on the
aS|s of a FCI outage ol tle ourne man HLAINING ((K)RDINAIORS
[ , Justoi rtin I percent *
iigher, nut |tu gasing ptol fcsswely ever UiGa(liient) ihe Joint Apprenticeship
Cron hours, [h |ougl| completion ol then (ommitlee will employ a person load asa
appl’entheShlp |heJ0urney an rale W||| hr coordinator to ovirsee the operations of
recewed the jM"gi.im and to supervise the training

ol jppicnikecs Ihe (oordmatoi keeps

Department ol Labor, which also awards
certificates ol <omplction to apprentices
iiitccsslul completion id Ilietr

letoids ol woik piogiess and ads tor the
ItI 1Al IM ASSROOM INSTRUCTION ioniMHIIEI between meetings such

(ooidm .dois have proven to he of great

pFrentmes alleud ilasses >d related Value to the ellectivencss ol the

UclIMKal insiriii Ho, supplementingthen v go e eliectiveness ol
naming on the Fuh Qg ghe t ﬁem a ppreiiih eyliip prog 4 to ih

industry

DO ANCHOHAIf TMAINIM. IMIIMMAIHIN CIM | M
Sp'nnmniby
the | (tui timiitis #o(t ImpInyro AxxmMIluim id (hr CWiefttfuCtion IniJuxliy
I 1 M« 1jiUiiil 4iul Jim AimOii i i'ii Chemtieii
7IH t AO Mti Avenue Amhuiege Alaska S9b0!



QUALIFICATIONS, REQUIREMENTS AND INFORMATION FOR

THE ALASKA BUILDING AND CONSTRUCTION APPRENTICESHIP AND TRAINEE PROGRAMS
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TOEARN VHLE YOU LEARN

ADVANTAGES

Almittcdly. a WHITE COLLAR bias
exists in the minds of immature or
impractical people. Too often college
education is emphasized to the point of
belief (hat anything less is second-rate. This
iswrong

Apprenticeship is the skilled trades of
the Construction Industry should be
considered as advanced education. As such,

it offers young people marked advantages:

I The apprentice is an employed
worker. The contractor is the only one who
creates the job for an apprentice The
union does not employ apprentices

2. They are paid good wages while
learning the skills of the ti.ulc and are not
theap labor

* Their rate of pay increases with

knowledge and ability.

> Oilers opportunity for continued
wages and job security upon completion ol
training

* The apprentice becomes

sell reliant at a comparatively early age

< liiilboscs no financial burden to

then parents of coinmiinlts

7 Provides classes lo lea/n (lie
theory ol their trade and those tcchimpie*
whuh cannot be taught economically at
the job site

N Their instructors arc capable,
practical journeymen selected lor the
industry hy the Joint Apprenticeship

Committec

IS they leant to produce with
modern tools ami machines and will gam

exp undei the n st modern

methods”

It) They learn properly to us.- tools
or install modern industrial inalriUh. ssoilli
thousands ol dollars during Ilieir
apprenticeship I'his is one ol the many
teutons wh> a competent journeyman
cannot be developed in a classroom

OE APPRENTICESHIP

11 They work under lhe direction of
a competent journeyman at all tunes and
receive close personal attention.

12 Their progress, as reflected in
work reports and class grades, are
constantly reviewed by the Joint

Apprenticeship Comnmtee

13 They are prolccted during their
indenture by the Joint Apprenticeship
Committee to in .re that they have an
opportuniiy to d velop all the skills ol the
craft and i.ec one a fully ijuuldied

journeymen

H beca.sc of high entrance
rCcflUlrentenls and high standards ol
conduct and competence, they associate

with good ami honorable young people

15 It serves to meet the great need
loi young people a% replacements for
journeymen who advance or retire under
Ilie industry’'sgenerous pension plans

I<»  With experience and study, the
apprentice can become a foreman,
estimator, oi superintendent Many of the
owners ami employ:r\ m tin construction
industry started their careers as

apprentices

1 Ilie apprentices may advance to
positions ol responsibility in thcii urm i
Union leadership is earned lhumgli hard
woik. service and respect lor others Nearly
all muon leaders have come Iroin the ranks

IM As they grow m experience, they
may tollnw related holds as a salesman,

broker, or supplier

1 & I he> ina> ciigage en
labor emanagement relations oi tpiahly lo;
specialized woik lor governmoin agencies

20 As a lJourneyman in the
construction industry they will be engaged
in an honorable ami respected occupation
with oppotimuties I.n a< auceiticnl limited
only by then own aluli ami ambition
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Glazier Lineman
Bricklayer Pile Drivermen Electrician

WANITED

Apprentice Applicants S

FOR

Skilled Construction Trades

I. Resident - must be in Alaska one year or more.

= Education <High School Diploma or GED preferred.

3. Age 18 to 24. some to 30.
g Sheetmetal

4. Jobs - Hospitals, schools, offices, refineries,
pipelines, docks, etc , throughout the
State of Alaska.

FOR MORE INFORMATION

dreraiinFE'gir‘eer Apprentice Outreach Program Apprentice Outreach Program
238 E 5th Avenue 315 Tifth Street
Anchorage, Alaska 09501 Fairbanks, Alaska 99/01
Plesterer
(ulirery Boi lermaker
tshestos Worker
Pairnter larpenter Laborer
1"lcor Layer Boofor

(Cl 410

CBIC
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['ILL BE UNABLE TO ATTEND THE HEARING SCHEDULED CV SE VATE

BILL 630 THIS ASSOCIATION RECCMME NOS ITS PASSAGE. »E HAVE

BEEN INVOLVED IN APPRENTICESHIP PROGRAMS QUITE EXTENSIVELY

A'D AT THE PRESENT TIME HAVE SOME 500 ALASKANS WORKING IN THE
STATE OF ALASKA ENROLLED IN OUR PROGRAM. THE FEDERAL REGULATIONS

REGARDING AGE rtAVE WORKED VERY WELL FOR THE ELECTRICAL INDUSTRY
JOE S ARMSTRONG

MANAGER NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION
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Act relating tc motorcycle safety; and providing for an effective date.?”

COMMITTEE REPORT

3731776 HOUSE
1
Mr. Speaker: Date ] J AN /9-|=_C_
The Committee o n has had n
under consideration. A Majority of the members of the Committee
( drecommends it DO PASS
( drecommends it DO NOT PASS
( Drecommends it DO PASS WITH ATTACHED AMENDMENT (S)
( drecommends it BEREPLACED WITH CSFOR AND THAT

CS FOR DO PASS

( ) "and"™ recommends it BE REFERRED TO THE

COMM ITTc E
( ) reports it back WITHOUT RECOMMENDATION
¢ ) "other™
Members signing the Majority report:

[ * jil. M
B otut *k - |\ "C | r

Members NOT concurring in the Majority report:

.- _ recommends:

recommends:

rocommends:

recommends:

reromme nds :

Cha irmnn



Original sponsor: Huber Offered: 3/26/76

Rex"erred: Rules
IN THE SENATE BY THE STATE .FFAJ.RS COMMITTEE
CS FOR SENATE BILL NO. 666 #
IN THE LEGISLATURE OF THE STATE OF ALASKA f

NINTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act relating to motorcycle safety; and providing
for an effei.”ve date.™
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:
* Section 1. AS 28.35 is amended by adding a new section to read:

Sec. 28.35.270. MOTORCYCLEMHELMET. A person who has reached the
age of majority as defined by AS 25.20.010 may not be required to wear
helmet while operating a motorcycle if he is the holder of a license
which, under regulations adopted under AS 28.15.070(b), is classified
singly as a ense to operate a motorcycle.

* Sec. 2. This Act takes effect immediately 1in accordance with AS 01.LO.

l -1- CSSB 666



March 21

Honorable John Huber

Alaska State Senate

Pouch Vv, State Capitol Building
Juneau, Alaska 99811

Dear;. Senator Huber,

MV n'
.cies/T. Just recently learned of your sponsership of the bill
; .'$*£?£..” qu * o -0 o
to"-rc-pel the-mandatory;*helmet law. T am very much in lavor
ro:;|". 1 e
of this bill"s .passage. . I would like to extend my cooperation
to you on this bill. -

have been active in petitioning signatures to repel.
ARt " Fee[Avvvw. djryw T i ] .

the helmet law, and have sent them to Mr. Daved M. Baldwin,
National Chairman, National Committee on Uniform Traffic Laws

and Ordinances. So "far | have sent in aproximately five hundred

— m/
(500) signatures.

Please advice“me .of the action that has been taken on
i) II. 1 .
this bill and. that will be taken in the future. -
: U |

Sincerely yours,

L% O S o

Charles R. iemmons
o . P.0O. Box ".-200]
= Anchorage, Alaska
99509

4*6*

iTO



Reference to NIITSA Technical Note
DOT HS-801 137

A Motorcycle Safety Helmet Study

Safety Helmet Effectiveness

A comparison between head injury sustained by safety helmet users and nonusers in

traffic accidents in rural areas of Illinois, on the basis of a standard accident speed

for both groups of riders, revealed the following:

1. In general, when helmets were not used, fatal or serious head injury was 3 times greater
and head injury of all types was twice as great.

2. Helmets dislodged from the rider’s head during the course of an accident did not
reduce head injury and helmets damaged by cracking or splitting during impact
were only slightly effective in that fatal or serious head injury was reduced by
only 20% over non-helmeted riders. As expected, helmets that had not been
damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three of the accident speed ranges
considered: 60% for speeds up to 30 mph, 52% for speeds between 3 1-50 mph, and 51% for
speeds over 50 mph. Ilowcver, these differences in helmet effectiveness were not significant
and helmets were equally effective in all three speed ranges.

4. Helmets significantly reduced head injury at both seat positions on the motorcycle,

68% for passengers ami 52'." for opeialors. but the dil iViencc nhelmet elleelivcness
between the two positions was not .significant.

5 Helmets significantly icdiiced head injury in accidents involving eitliei noneoilision
(by 57%) or collision (by 50%-). but the difference in helmet ellceliveness between

the two types oi' accidents was not significant.



Reference to NHTSA Technical Note
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Motorcyr .e Safety- Ihe Case for Helmet Use

Motorcycle helmets do not increase incidence of neck iInjury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck
injury in motorcycle crashes (using data from a 1969 statistical analysis

of motorcycle accidents in New York).13 Actually, the incidence of neck
injury in motorcycle accidents during 1966 and 1967 involved any type of

neck injury, and most of these involved only comp’aints of pain with no
visible signs of iInjury. Studies done recently ii Nebraska,” California

and Canada”™ show that the incidence of neck injury of any type occurs in less
than two percent of all motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and
during this period a number of studies of injury patterns in motorcycle
accident have been made. None support the claim that helmets increase fatal
neck injuries. The neck iInjury issue has been used in opposition to helmet
laws as an attempt to exploit a peripheral issue on which there is not a
great deal of valid data. Consequently, the problem lias been magnified far
out of proportion.

In order to provide conclusive evidence which "nil resolve the issue once

and for ail, the University of California and the Los Angeles County

Medical Examiner®s Office, under contract with the NUTSA, are now undertaking
in-depth analysis of all fatal motorcycle crashes in Los Angeles County.

Post mortem examination of each helmeted and unhelmoled rider will he made

to document the incidence of neck injury in each group. The results of these
analyses will provide authoritative resolution of the neck iInjury issue.

Mandatory helmet, use laws reduce the number of serious head injuries
and fatalities resulting from motorcycle accidents.

It is a logical conclusion Uiat If a mandalLory lielme L use law Is passed,
more people will wear helmets, and consequently fewer fatalities and

fatal injuries will occur in motorcycle accidents. Researchers have tried
to verify this by comparing motorcycle fatalities aiti head injuries before
and after Implementation of a mandatory helmet use law. OFf particular
interest is a Brisbane, Australia report”” which utilized three groups -- one
sample done before implementation of a helmet use law, and two samples done
in the two years immediately following. This study found (see Table iv}
(@ that a significant increase in helmet use by motorcyclists involved in
accidents (as expected) and (b) a significant decrease in head injuries in
the post-legislation group.



Reference to NHTSA Technical Report
DOT ilS-801 7S8

Field of View With and Without Motorcycle Helmets

IV. Summary and Conclusion

In general, motorcycle helmet visual restrictions were smaller along
the horizontal plane: as compared to the vertical planus. The full coverage
helmets produced relatively small reduction in the entire field of view.

As expected, the full facial coverage helmets resulted in somewhat larger
reductions. The two styles of full facial coverage helmets yielded signif—
icantly different fields of view. Coggles produced approximately the same
lateral visual field as the most restricted helmet.

With regard to restriction of the total field of view in the horizontal
plane, it can be concluded that full coverage helmets (the most common type
in use) provide only minor restrictions, lass than 3 percent from that of
an unhelmeted person. The full facial coverage helmets designed to comply
with the lateral visjon requirements of the ANSI Z790.1 standard and FMVSS
No. 213 provided a restriction in lateral vision only marginally more
than the full coverage helmets (7.3 percent). The "worst case" helmet
provided a restriction of 21.9 percent from the unhelmeted lateral field.

All helmets tested exceeded the maximum State licensing requirements
of 140< totaIILeripheraI”view In the horizontal plane. Also, all helmets
were 1in general compliance (especially visual regulations) with DOT
standards. Therefore, helmet selectio : In terras of acceptable visual

field, appears to he a matter of personal preference among the many

available styles.



Reference to NIITSA Technical Note
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Hffect of Safety Helmets on Auditory Capability

SUMMARY

Wearing a protective helmet has little to do with whether or not a motorcycle
driver will he”r a particular sound of interest to him or her. While it

is true that safety helmets do attenuate external sound::, the amount of

such attenuation is inconsequential, even when coupled with the amount

of age-related hearing loss that normally occurs with age. The major
determiner of whether a given sound will be heard is the ratio between

the intensity of that sound and the intensity of the masking noise generated
by the motorcycle (l.e., the signal-to—noise ratio). Safety helmets have

an inconsequential effect because they reduce the loudness of both the sound
of interest and the motorcycle noise by an equal amount and hence do not
alter the signal-Lo-noise ratio between the two. A liehunted motorcycle

rider can hear a sound of interest approximately as well, as a person in

an automobile with the windows closed.



This

SUMMARY OF STUDY FINDINGS

summary is for the benefit of those who are more interested 1in survey

results than in detailed analysis. AM findings are substantiated in the
body of the study.

10.

11.

12.

13.

14.

15.

There were 7.67 motorcyclists strongly in support of the mandatory hel-
met law For every 1 strongly opposed to the law.

01 motorcyclists who commonled on l.ho mandatory helmet lav;, 77.31f* were
in favor of the law.

Of motorcyclists who wore helmets, & .It indicated that the helmet
reduced injury and8.7% voluntarily added that it saved their lives.

Neck injuries were very rare in the severity A (incapacitating) injuries.
Over half of the respondents were at least twenty years old.
Motorcyclists over 36 years old comprised 20.7% of the respondents.

A few motorcyclists (2.6%) had less than one month motorcyclii.gq experi-
ence, but 75.6% had more than one year motorcycling experience.

Analysis of medical costs and days lost by severity code indicates that
the injury severity codes marked by investigating officers are accurate
indications of injury severity.

lhe opinion survey was favorable to motorcycle licensing with written
and traffic exams, but not favorable toward off-road driving exams.

The opinion survey was favorable toward motorcycle training courses,
with reservations on funding and administration.

lhe opinion survey supported the importance of eye protection but was
not favorable toward a law requiring full-time eye protection.

Annual motorcycle mileage estimates varied greatly with an average some-
where between 3600 and 4600 miles per year.

S|ng|e motorcycle accidents predominately occurred in rural areas during
daylight hours, while motorcycle accidents involving a car or truck
occurred mostly in urban areas (OUIINQ daylight hours.

lhere was a marked difference in urban and rural accidents by injury
severity type. Over half of the A injury severity accidents occurred in
rural areas, while B and C injury severity accidents occurred mostly in
urban areas.

Automobile driver awareness of and courtesy toward motorcyclists was
determined to be the primary single factor in motorcycle collisions.
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A Motorcycle Safety Helmet Study

Safety Helmet Effectiveness

A comparison DCtween head injury sustained Dy safety helmet users and nonusers in

traffic accidents in rural areas of Illinois, on the basis of a standard accident speed

for both  oups of riders, revealed the following:

1. In general, when helmets were not used, fatal or serious head injury was 3 times greater
and head injury of all types was twice as great.

2. Helmets dislodged from the rider’s head during the course of an accident did not
reduce head injury and helmets damaged by cracking or splitting during impact
were only slightly effective in that fatal or serious head injury was reduced by
only 20% over non-hclmctcd riders. As expected, helmets that had not been
damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three of the accident speed ranges
considered: 60% for speeds up to 30 mph, 52% lor speeds between 31-50 mph, and 51% lor
speeds over 50 mph. Ilowever, these differences in helmet effectiveness were not significant
and helmets were equally effective in all three speed ranges.

4.  Helmets significantly reduced head injury at both seat positions on the motorcycle,

68% for pjssengm and 52.-' for opei.ilors, but the dilTeience n helmet effectiveness
between the two positions was not signilicani.

5. Helmets rignilieantly reduced head injury in accidents involving either noncollision
(by 57%) or collision (by 50%), but Hie dilieience in helmet effectiveness between

the two types of accidents was not signilicani.
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Motorcycle Safety- Die Case for Helmet Use

Motorcycle helmets do not increase incidence of neck injury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck
injury in motorcy-.le crashes (using data from a LOCO statistical analysis

of motorcycle accidents in New York). 13 Actually, the incidence of neck
injury in motorcycle accidents during 1066 and 1067 involved any type of

neck injury, and most of these involved only complaints of pain with no
visible signs of injury. Studies done recently in Nebraska,” California

and CanadalS show that the incidence of neck injury of any type occurs in less
than two percent of uli motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and
during this period a number of studies of injury patterns in motorcycle
accident have been made. None support the claim that helmets increase fatal
neck injuries. The neck iInjury issue has been used iIn opposition to helmet
laws as an attempt to exploit a peripheral issue on which there is not a
great deal of valid data. Consequently, the problem has been magnified far
out of proportion.

In order to pv vide conclusive evidence which will resolve the issue once
and for all, e University of California and the Los Angeles County

Medical Examiner®s Office, under contract with the NIITSA, are now undertaking
in-depth analysis of all fatal motorcycle crashes In Los Angeles County.

Post mortem examination of each helmctcd and unhelmoLed rider will he made
to document <ho Incidence of nock injury in each group. The resuLts of these
analyses will provide authoritative resolution of the neck iInjury issue.

Mandal.oiy helmet use laws reduce the number of mf@eious head injuries
and fatalities resulting from motorcyrle accidents.

It is a logical conclusion that Il a mandatory helmet use law Is passed,
more people will wear helmets, and consequently fewer fatalities and

fatal injuries will occur in motorcycle accidents. Researchers have tried
to verify this Iy comparing motorcycle fatalities and head injuries before
and after implementation OF a mandatory helmet use law. OFf particular
interest is a Brisbane, Australia report” which utilized three groups -- one
sample done before Implementation of a helmet use law, and two samples done
in the two y ars immediately following. This study found (see Table 1V}
(@) that a significant increase in helmet use by motorcyclists involved in
accidents (as expected) and (b) a significant decrease in head injuries a
the post-legislation group.
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Field of View With and Without Motorcycle Helmets
IV. Summary and Conclusion

In general, motorcycle helmet visual restrictions were smaller along
the horizontal plane as compared to the vertical planes. The full coverage
helmets produced relatively small reduction in the entire field of view.

As expected, the full facial coverage helmets resulted in somewhat larger
reductions. The two styles of full facial coverage helmets yielded signif-
icantly different fields of view. Goggles produced approximately the same
lateral visual field as the most restricted helmet.

With regard to restriction of the total field of view in the horizontal
plane, it can be concluded that full coverage helmets (the most common type
in use) provide only minor restrictions, less than 3 percent from that of
an unhelmeted person. The full facial coverage helmets designed to comply
with the lateral vision requirements of the ANSI Z790.1 standard and FMVSS
No. 218 provided a restriction in lateral vision only marginally more
than the full coverage helmets (7.3 percent). The "worst case" helmet
provided a restriction of 21.9 percent from the unhelmeted lateral field.

All helmets tested exceeded the maximum State licensing requirements
of 140° totaIILeripheraJIView in the horizontal plane. Also, all helmets
were in general, compliance (especially visual regulations) with DOT
standards. Therefore, helmet selection in terms of acceptable visual
field, appears to be a matter of personal preferance among the many

available styles.
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liffect of Safety Helmets on Auditory Capability

SUMMARY

Wearing a protective helmet has little to do with whether or not a motorcycle
driver will hear a particular sound of interest to him or her. While it

is true that safety helmets do attenuate external sounds, the amount of

such attenuation is inconsequential, even when coupled with the amount

of age-related hearing loss that normally occurs with age. The major
determiner of whether a given sound will be heard Is the ratio uctween

the intensity of that sound and the intensity of the masking noise generated
by the motorcycle (i.e., the signal-to-noise ratio). Safety helmets have

an inconsequential effect because they reduce the loudness of both the sound
of interest and the motorcycle noise by an equal amount and hence do not
alter the signal-Lo-noise ratio between the two. A lielmeted motorcycle
rider can hear a sound of interest approximately as we "L as a person in

an automobile with the windows closed.
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This

SUnMARY OF STUDY FINDINGS

summary is for the benefit of those who are more interested in survey

results than in detailed analysis. All findings are substantiated in the
body of the study.

10.

11.

12.

13.

14.

15.

There were 7.67 motorcyclists strongly in support of the mandatory hel-
met law for every 1 strongly opposed to the law.

Of motorcyclists who commented on the mandatory helmet law, 77.3'/. were
in favor of the law.

Of motorcyclists who wore helmets, 84.7'/ indicated that the helmet
reduced injury and8.7/ voluntarily added that it saved their lives.

Neck injuries were very rare in the severity A (incapacitating) injuries.
Over half of the respondents were at least twenty years old.
Motorcyclists over 35 years old comprised 20.7/ of the respondents.

A few motorcyclists (2.6/) had less than one inont'l motorcycling experi-
ence, but 75.6/ had more than one year motorcycling experience.

Analysis of medical costs and days lost hy severity code indicates that
the injury severity codes marked by investigating officers arc accurate
indications of injury severity.

lho opinion survey was favorable to motorcycle licensing with written
and traffic exams, but riot favorable toward off-road driving exams.

The opinion survey was favorable toward motorcycle training courses,
with reservations on funding and administration.

The opinion survey supported the importance of eye protection but was
not. favorable toward a law requiring full-time eye protection.

Annual motorcycle mileage estimate* varied greatly with an average some-
where between 3500 and 4500 miles per year.

Single motorcycle accidents predominately occurred in rural areas during
daylight hours, while motorcycle accidents involving a car or truck
occurred mostly in urban areas during daylight hours.

There was a marked difference in urban and rural accidents by injury
severity type. Over half of the A injury severity accidents occurred in
rural areas, while B and C injury severity accidents occurred mostly in
urban areas.

Automobile driver awareness of HI(l courtesy toward motorcyclists was
determined to be the primary single factor in motorcycle collisions.
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|Hg crash helmets have been the subject of considerable
court litigation across the country. With the exception of
Michigan and Illinois, the appellate courts in at least 30
state have upheld the constitutionality of such require-
mcnu ) Further conlirmation of their constitutionality
is the action of the U.S. Supreme Court in affirming the

Thus the courts have held that requiring a crash helmet
and eye-protective devices is a reasonable regulation and
within the police power of the state to protect the public
health, welfare, and safety. Sucli requirements do not
deny equal protection under the constitution since the
equal protection clause does not require that everyone
be treated equally but rather permits a reasonable class-
ification and classifying motorcyclists separate from
operators in other vehicles is reasonable. The equal pro-
tection clause docs require equal treatment within each
reasonable classification.

A common legal theme in these court decisions is that
crash helmets and eye-protective devices protect other
usarsof the highway from danger since such protections
help prevent the motorcyclist from losing control of his
vehicle due tollying rocks or debris, limbs of trees, etc.
Also, in rejecting the claims of motorcyclists that such
requirements are only for the protection of himself and
thus arc beyond the power of the government to regulate,
the opinion of the court in Simon v. Sargant is repre-
sentative:

“...(W)e cannot agree that the consequences of such
iidfiirics arc_ limited to the individual who sustains the
Injury.... From the moment of the injury, society picks
up the person oil the highway; delivers him to a munici-
pal hospital and municipal doctors; provides him with
unemployment compensation if, after recovery, he can-
not replace his lost job. and if the injury <auses perma-
nent disability, may assume the responsibility for his
and his family’s continued subsistence. We do not un-
derstand a state of mind that permits pluintifT to think
that only he himself is concerned.”2
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MOTORCYCLE SAFETY - THE CASE FOR HELMET USE
INTRODUCTION

In line with the National Highway Traffic Safety Administration®s mission
to save lives on our nation®"s highways, significant effort has been
directed towards better motorcycle equipment, education and licensing.

Of these, the most immediate safety benefits are available from increased
motorcycle helmet use by all motorcycle riders and passengers.

Currently, forty-seven States, the District of Columbia and Puerto Rico

hav« enacted comprehensive motorcycle helmet usage laws. Utah requires
helmet usage on all roads posted above thirty-five miles per hour (35 mph);
California and Illinois have no laws. Because of the demonstrated effec—

tiveness of helmet use described in this paper, the Secretary of Transportation
initiated sanction action as provided for under the Highway Safety Act

against those three States for their failure to conform to Standard No.3.
However, recent actions by the Congress of the United States indicate that

the Highway Safety Act of 1975 will contain a provision which prohibits the
Secretary of Transportation from sanctioning any State because it fails to
require helmet use by persons over 18 years of age. This action by the
Congress may lead to efforts on the part of many States to repeal existing
motorcycle helmet laws.

While those opposing helmet usage laws do so primarily on the basis of
concern with the governmental interference with personal liberties, they
have also raised issues relating to the validity of the technical data
supporting the effectiveness of helmets. The legal, governmental and
social issues of safety helmet use are beyond the scope of this report.

HISTORICAL BACKGROUND

In order to show the importance of the motorcycle helmet as an effective
safety device, it is necessary to survey the research which has been
conducted during the past thirty years. While the motorcycle has been
popular in the United States since the eraly 1960°s, it has been an

intergral part of European and Australian transporation for far longer.

Thus, one should look to the British and the Australians, who are responsible
for the initial research on helmet effectiveness.

Between 1940 and 1943, Dr. Hugh Cairns conducted in-depth studies of 106
motorcycle accidents to determine if the crash helmets in use in Great
Dritian were effective in reducing injury”>">_ After study of the helmets
themselves, the type of injury and the severity of injury for each case,

Dr. Caiins reported reduced severity of injury through helmet use; one-fourth



the frequency of fractured skulls through helmet use; and a reduction of
one-half in hospital treated injuries for helmet users. The report based
on these studies formed the precedent for future helmet research, and
presented the first discussion of safety helmets as important safety
equipment.

The work of Cairns was continued by Lewin and Kennedy, who published a

study in 1956 of 555 civilian and 135 army motorcyclists admitted to

hospitals.” Similar results supporting helmet effectiveness were reported,

and criteria of an effective helmet were also presented. In 1957 Chandler

and Thompson developed a statistical demonstration of the uselLulness of

helmets, based on 7,010 motorcyclists injured in 1954 or 1955.~ In addition

to comparing helmet effectiveness in urban and rural areas, the study documents
a 30-40 percent reduced chance of head injury if a helmet is worn in a motorcycle
accident. These British doctors had taken the first significant steps toward
identifying the life saving potential of motorcycle helmets.

On Januarv 1, 1901, a law became effective in the State of Victoria (AusLralia)
making it mandatory for all motorcycle riders to wear safety helmets. A
relatively thorough study of the data both two years before and after imple—
mentation of the law indicated:-*

1. The legislation was successful, 1i.e., compliance
was near 100 percent;

2. Natalities for 1961 and 1962 were reduced by half,
and after study of many other factors, the reduction
appears attributable to helmet use; and

3. The risk of fatality to an accident involved helmet
user 1is one-third that of an accident involved non—
user.

Thus, the Australian experience showed that a mandatory lieLmet use law was
enforceable and the resultant helmet use reduced fatalities in motorcycle
accidenLs.

Tn the United States, safety officials and state legislators watched with
concern as fatality totals from motorcycle accidents continued to increase.

A Washington State accident summary published in 1967, showed that two-thirds
of all Washington motorcycle fatalities in 1965 and 1966 resulted from head
injury.** In 1966, New York and Michigan adopted helmet use laws. Late that
year the United States Department of Health, Education and Welfare published
preliminary data suggesting that projected motorcycLe fatalities would be
reduced by 40 percent, if all motorcyclists used helmets. This and other
evidence was evaluated, and led the NHTSA to include a motorcycle safety
standard as one of the initial thirteen Highway Safety Programs Standards
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The number of serious, including fatal, head injuries is reduced when
motorcycle riders are wearing helmets.

Two recent American studies have explored helmet use in relation to injury
severity in motorcycle accidents. The first was conducted by staff from
the School of Medicine of the University of California at Davis, and reviewed
the injury and accident reports of 1,273 persons injured in Sacremento,
California in 1970.9 Table 11, taken from the study, concerns 626 male
drivers and shows helmet use, injury severity and injury severity rates.
jerious injuries include those resulting in death, hospitalization, most
nontrivial medically diagnosed fractures in any anatomic location except
digits, or continuous medical care beyond two visits to a physician.)
Comparison of non-helmeted driver data to that of helmeted drivers shows
that:

1. Non-helmeted drivers were injured twice
as often as helmeted drivers;

7. Serious injury occurred nearly three times
as often to non-helrneted drivers; and

3. Statistically significant decreases in all head
injury rales were detected when helmets were
worn by the driver.

TABLE 11
SERIOUS AND NON-SER10US HEAD INJURY RATES FOR INJURED
MALE DRIVERS ACCORDING TO HELMET USE SACRAMENTO COUNTY,
CALIFORNIA, 1.970

Tolal Drivers with Dr lvers wilh Non-Ser ious
Injured Serious Serious Head Non-Serious Head Injury
Dr ivers Head Injury Injury Rate (7.) Head Injury Rate (7.)
218 33 15.19* 20 9.17*
908 93 22.80* 53 12._.99**
* Difference in proportions significant, p = .016

** Difference 1in proportions non-significant, p =

Note that a difference in serious head injury rates as large as those shown
in the table could have occurred by chance less than two times 1in one hundred.



Safety Helmet Effectiveness

A comparison between head injury sustained by safety helmet users and nonusers in

traffic accidents in rural areas of Illinois, on the basis of a standard accident speed

for both groups of riders, revealed the following:

1. In general, when helmets wcie not used, fatal or serious head injury was 3 times greater
and head injury of all types was twice as great.

2. Helmets dislodged from the rider 3 head during the course of an accident did not
reduce head injury and helmets damaged by cracking or splitting during impact
were only slightly effective in that fatal or serious head injury was reduced by
only 20% over non-helmeted riders. As expected, helmets that had not been
damaged or ejected proved the most effective.

3. Helmets significantly reduced head injury in all three of the accident speed ranges
considered: 60% for speeds up 30 mph, 52% for speeds between 31-50 mph, and 51 % for
speeds over 50 mph. However, these differences in helmet effectiveness were not significant
and helmets were equally effective in all three speed ranges,

4. Helmets significantly reduced head injury at both seat positions on the motorcycle,

68% for passengers and 5.°~ for opcutois. but the difference >nhelmet effectiveness
between the two positions was nut significant.

5. Helmets significantly reduced head injury in accidents involving either noncollision
(by 57%) or collision (by 50%), but the difference in helmet effectiveness between

the two types of accidents was not significant.



The second American study was carried out by the NHTSA, and was published

in 1974. Information was gathered from police records of 5,608 traffic
and non-traffic motorcycle accidents which occurred in Michigan (May, June,
July, 1971, June, July, August, 1972) and Illinois (November 1971 - October,
1973). After the Illinois data was corrected for overrepresentation of
rural accidents, analysis and comparisons were made. Table 111 (taken

from Appendix C of the report) shows the standardized head injury rates

for users and nonusers for Illinois and Michigan. The ratio of nonusers

to users (bottom line of Table I11l) makes a very important point -- that
accident involved riders without helmets have three timesas many fatal and
serious injuries as helmet users in both States (3.0 for Michiganand 2.9
for Illinois). The ratios for moderate injury are also similar, (2.2 for
Michigan, 2.0 for Illinois) indicating twice as many helmet nonusers suffering
moderate injuries as helmet users. Again we have convincing evidence that
if an accident occurs, a rider"s chance of fatal, serious or moderate injury
will be greatly reduced if he is wearing a helmet.

TABLE 111

Standardized Percentage of Head Injury Rates
for Motorcycle Riders in Michigan and Illinois

Fatal or Minor/ Total 7. Total

Serious Moderate Indet Injured Riders

mreK L(| MtV Uf m-"a lie W.a bf Me/ |f'f
Users 5.3 7.0 4.4 6.4 3.1 3.2 12.8 16.6 3820 438
Non Users 15.8 20.0 9.5 12.5 5.9 3.8 31.2 36-3 286 927
Ratios 3.0 2.9 2.2 2.0 1.9 1.2 2.4 2.2

Motorcycle helmets do not dangerously restrict or interfere with safe
operation of a motorcycle.

Those who oppose laws requiring the use of safety helmets have claimed

that helmets are dangerous because they restrict a motorcyclist®s ability
to see and hear potential hazards. However, these claims are not: supported

by any type of research or statistical documentation.

The NHTSA has completed initial studies of each of these problems.>”~ ~ In
the first study on vision, Tfour popular helmets were tested to determine the
degree to which each limited motorcyclists vision. The fTield of view of

19 experienced motorcyclists was measured using each of the lour helmets



(two full facial coverage, and two full coverage). Each person"s field of
view was also treated without a helmet.

The results of the study show that full coverage helmets, representing
almost 95 percent of current helmet sales, restrict a motorcyclist"s field
of view in the horizontal plane (peripheral vision) by less than 3 percent.
The study also found that the helmet which provided the smallest field of
view (a full facial coverage helmet intended for motorsport competition)
restricted the riders”™ horizontal field of view less that 22 percent. All
of the helmets provided a horizontal field of view of more than 180<, well
above the 140 used by State driver licensing agencies for screening out
drivers with possible vision problems that would warrant some type of
restricted driving privilege.

With regard to hearing, helmets do reduce a person®s ability to hear, but

in actual practice the reduction in auditory capacity for the motorcyclist
is inconsequential. The primary reason for this is that the noise generated
by the motorcycle and the noise produced at high speed by the wind are so
great that any sound loud enough to penetrate this noise 1is loud enough to
be heard inside the helmet.

To understand why this is true, it is necessary to examine the phenomenon

of hearing. Whether or not a given sound will be heard by a driver is
dependent upon three factors: (1) the auditory capability of the driver,
(2) the intensity and frequency oi the sound of interest, and (3) the
intensity and frequency of the environmental noise that might "mask™ or

hide the desired sound. A given sound will be heard b, a driver if it

is loud enough when it reaches his ear to be above his hearing threshold,
and if it is not "masked"™ or hidden by other sounds or noise present at the
same time. Motorcycles create average levels of ambient noise ranging from
85 to 98 db(A) for on-street, or dual purpose machines. For a rider to hear
any other sound in the presence of this high noise level, the sound must be
as loud or louder than the motorcycle itself, 1i.e., it must have a signal-
to-noi.se ratio of approximately 1 to 1, The greater the signal-to-noise
ratio, (e.g., the more intense the sound of interest relative to the ambient
noise) the greater the attention getting properties of the signal and the
higher the probability that it will be heard. Helmets reduce the loudness
of both the sound of interest and the motorcycle noise by an equal amount,
and therefore do not alter the signal-to-noise ratio between the two sounds,
Consequently, as long as the rider can hear the motorcycle itself while
wearing a helmet, he or she can also hear any other sound with a favorable
signal-to-noise ratio at least as well as a driver who does not wear a helmet.

Motorcycle helmets do not increase incidence of neck injury in accidents.

It has been suggested that helmet use increases the incidence of fatal neck
Injury in motorcycle crashes (using data from a 1969 statistical analysis



of motorcycle accidents in New York).13 Actually, the incidence of neck
injury in motorcycle accidents during 1966 and 1967 involved any type of

neck injury, and most of these involved only complaints of pain with no
visible signs of injury. Studies done recently in Nebraska,!”™ California

and Canada” show that the incidence of neck injury of any type occurs in less
than two percent of all motorcycle crashes.

Motorcyclists have been wearing safety helmets for more than 30 years, and
during thic period a number of studies of injury patterns in motorcycle
accident have been made. None support the claim that helmets increase fatal
neck injuries. The neck injury issue has been used in opposition to helmet
laws as an attempt to exploit a peripheral issue on which there is not a
great deal of valid data. Consequently, the problem has been magnified far
out of proportion.

In order to provide conclusive evidence which will resolve the issue once

and for all, the Univerr.ty of California and the Los Angeles County

Medical Examiner®s Office, under contract with the NHTSA, are now undertaking
in-depth analysis of all fatal motorcycle crashes in Los Angeles County.

Post mortem examination of each helmeted and unhelmeted rider will be made

to document the incidence of neck injury in each group. The results of these
analyses will provide authoritative resolution of the neck injury issue.

Mandatory helmet use laws reduce the number ot serious head injuries
and fatalities resulting from motorcycle accidents.

It is a logical conclusion that if a mandatory helmet use law is passed,
more people will wear helmets, and consequently fewer fatalities and

fatal injuries will occur in motorcycle accidents. Researchers have tried
to verify this by comparing motorcycle fatal?ties and head injuries before
and after implementation of a mandatory helmet use law. Of particular
interest is a Brisbane, Australia report”™ which utilized three groups one
sample done before implementation of a helmet use law, and two samples done
in the two years immediately following. This study found (see Table 1V)

(a) that a significant increase in helmet use by motorcyclists involved in
accidents (as expected) and (b) a significant decrease in head injuries 1in
the post-legislation group.



TABLE 1V: HELMET USE AND HEAD INJURY BEFORE
AND AFTER MANDATORY HELMET USE LEGISLATION

Pre-Legislation Post-Legislation

Group 1 Group 2 Group 3
No. of Persons 151 38 65
No. of Helmets
Used 25 34 63
Rate of Wear 16.67. 81.17. 96.97.
Major Head Injury 44 6 13
7. of Group Total 29.17. 15.77. 20.07.
Minor Head Injury 58 11 23
7. of Group Total 38.47. 28.97. 35.47.

Other studies of fatalities and head injuries before and after helmet law
implementation (Victoria, Australia (19b4), New York State (1969) and
Washington State (1969) ) drew similar conclusions; further, the national
motorcycle fatality rate decline since 1967 is also an impressive indicator.
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CONCLUSION

There 1is no question that there is still some lack of carefully designed
studies of motorcycle accidents, and that there remain questions to be
answered in the field of motorcycle safety. States have only recently
started to maintain accurate records of the unique characteristics associated
with the motorcycle accidents and injuries. Because of this shortage of
specialized data, it remains a difficult task to conduct studies of a
rigorous nature that will precisely define the benefits of helmet use.

We can, however, look back over the past 30 years of motorcycle accident
research, and usfng the data and insights thus acquired, develop meaningful
programs to reduce fatalities and injuries resulting from motorcycle accidents.
Fx om such studies and experience, NHTSA has promoted efforts in education
and licensing to enable motorcycle riders to better handle the problems
characteristic to motorcycle use. However, to reduce fatalities and serious
injuries, it is absolutely essential to address the leading cause, which
of course, is head injury. From the data presented here, we can conclude
with high confidence that motorcycle helmet use greatly decreases the
likelihood of fatal and serious injury if an accident does occur; also, it
is clear that the helmet is a truly effective, necessary piece of safety
equipment. It is therefore important that helmet usage be included along
with improved motorcycle education and licensing procedures as a major part
of all highway safety programs. Through uniformly high rates of helmet use,
whatever the means of achieving such rates, we should be able to greatly
reduce the number®of motorcycle deaths recorded in the U.S. in years to come.
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I. Introduction

The effectiveness of mot™" "ycle safety helmets in preventing or
reducing the severity of head injury in motorcycle crashes has been well
documented. Under authority of the Highway Safety Act of 1966, the
Department of Transportation published a Motorcycle Safety Standard for
State highway safety programs which required that each motorcycle operator
and passenger wear an approved safety helmet. Currently 47 States, the
District of Columbia, and Puerto Rico meet the requirement. However, the
laws implementing this requirement have been opposed by a vocal minority
of motorcyclists. One of the allegations made is that motorcycle safety
helmets are hazardous because they restrict the lateral vision of cyclists.

Since no previously published studies have measured the fields of
view of helmeted and unhelmeted motorcyclists, the work described in this
report was initiated to develop such data. The limited time period allowed
to complete this study suggested a simple manually controller test device.
Therefore, the total field of view at ten angular positions was obtained
by moving a target along a circular perimeter and recording the angle at
which it was first perceived. A total of 19 motorcyclists participated
with each using four different styles of helmets. A less detailed test

was performed along the horizontal plane using safety glasses and goggles.



Il.  Test Methods

This section includes discussions of the procedures, apparatus,
and subjects utilized during this test program. Most pieces of apparatus
mentioned in Procedures are described in detail under Apparatus.

A Procedures

The primary objective was to evaluate the field of view for helmeted
and unhelmeted riders. Total field of view was measured with the head in
a fixed forward position and tne eyes free to move towardr the target.

The maximum visual angle was observed along five reference planes. One
reference plane was the typical horizontal or lateral plane. (Occasionally,
this total lateral field of view is referred to as peripheral field, but the
word peripheral is only applicable for a fixed eye position test.)

A target point slowly moving from out of the visual field to the point
of perception determined each data point. Three such readings produced an
average value along each of the ten test angles (see Figure 1). IL should
be noted that measuring the location of a target leaving the field of view
would produce a different absolute number. However, in the present study,
relative comparisons with and without helmets are more important than
absolute values.

Positioning the subject at the center of the perimeter test device
significantly influenced the exact target position when it entered Lhe
visual field. A string stretched across the diameter of the bow and
placed a few inches above the subject's head served as a center marker.
Vertical alignment with respect to the horizontal plane was accomplished
by adjusting the height of the chair on which the subject sat. The large
eight (8) foot diameter bow (see Figure 2) allowed for slight subject
misalignment without seriously affecting the recorded angle.

2
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A chin support kept the subjects from making large movements from
the fixed forward position, but many individuals tilted their heads
slightly towards the target. He3.met position on the head varied between
individuals, and some helmet readjustment occurred during the testing.
Therefore, any particular reading might be expected to be largely different
from the average value. But this situation ie realistic compared to the
variance one would find between different riders during in-use conditions.

Three other tests were performed on each subject. The first test
determined the maximum head turning (rotation in the horizontal plane)
with and without helmets. With the subject facing forward, a light
3/16 inch aluminum tube was taped to each helmet. When the subject
turned his head, while both hands were on handle bars provided, the
"pointer” indicated angular displacement on the perimeter bow. The
no helmet condition was approximated by repeating the above test using
a light weight hockey helmet.

The second additional experiment measured visual field with safety
glasses and goggles. This test was limited to the results obtained along
the horizontal plane. The final evaluation was a simple helmet positioning
chock. The vertical distance between the subjects’ eyes (centerline) and
the helmet brim above was measured.

The helmets used in the study are depicted in Figure 3. They were
selected to represent both the "worst cnse" of field of view restriction
with a helmet and the typical cases. The helmets were of two designs,
commonly referred to as full coverage and full facial coverage. The major
distinction is that the full coverage helmets do not provide crash protection
from direct impacts in the facial area. From qualitative observation it

4
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Arthur Fulmer Buco
Model AF-4 A Enduro Model

FIGURE 3 - Four Helmet Models as Worn During Visual Field Testing



can be discerned that the full facial coverage helmet creates a substantially
reduced field t¢ view as compared to an unhelmeted rider. However, it should
be noted that this configuration of helmet was originally designed to pro-
vide maximum protection under motor-sport racing conditions and is not
typically used by motorcyclists riding on public roads. The Safety Helmet
Council of America estimates that less than 6 percent of the helmet
sales are of this configuration. All helmets were purchased from commercial
cycle shops and are manufactured by large helmet companies.

The safety glasses vere ras.de by Foster Grant and Studio Craft. These
are displayed in Figure 4. The Foster Grant glasses were constructed with
thin wire frames, and the Studio Craft had heavy plastic frames. Scott
and Salice represented two of the many styles of goggles. Scott had a
flat shield, while Salice had a bubble shield. Both types of goggles are
shown in Figure 5.

B. Apparatus

The four (4) foot radius perimeter device is shown in Figure 2. This
structure was fabricated from welded rolled aluminum sections. It extends
127° from the center of rotation. Because of the large moment on the
rotating support piece, there was a slight (i inch) sag at the extreme
edge of the bow. This was compensated by slightly tilting the entire
structure backwards. One (1) degree increments were marked on the out-
side surface of the bow (away from the subject). Both chordal and
circumferential measurements were used to double check the angular
locations.



Salice Scott
FIGURE U-Goggles as Worn During Visual Field Testing

FIGURE 5 - Safety Classes Tested: Studio-Craft (on left) and Foster Grant



Two trolleys supported by four nylon rollers each moved around the
track with markers pointing to the angle indicators. A black 18-inch
flexible rod was attached to one wheel of each trolley. This permitted
moving the trolley into the subjects view without having any hands near
the target area. This device is displayed in Figure 6.

The seat structure provided for adjustable subject height and chin
support. After original positioning, the subject could move slightly
in the seat and still return to the same location within the perimeter
device. Figure 7 shows the chin support during a test condition with no hel-
met.  The chin rest caused some interference with the full facial coverage
helmets. The lower portion of these full facial coverage helmets had to
be lifted up to place the subjects' chin in the chin support. The helmet
was then returned to its normal position. Several checks validated that
the final helmet placement on the head was approximately equivalent to
the original position. No interference existed with the full coverage
helmets. Typical helmet and chin support positioning may be observed in
Figure 3. It should be noted that there is minimal interfer®..ce in the
full facial coverage helmets.

The target that the subjects observed entering their field of view
was a white dot on the black trolley. The 0 81 inch diameter dot sub-
tended a one (1) degree visual angle to the subjects' eyes. Indirect
lighting (provided by four photo flood lamps) produced a bright non-glare
room illumination. Light incident on the white dot was measured as

approximately 100-foot candles.



(1) side away trom subject (h) side toward subject
WICUKK 6  Trolley With Visual [I'true! and A1t Indicator

KIOURK 1 Chin Support and Cuidc Device



C. Subjects

A total of 19 subjects (18 male and one female) completed the test
"mseries.  All participants were experienced motorcyclists. It was felt
that this group of people could hetter position (to normal comfort levels)
the helmets and not suffer fatigue during the one and one-half hour test.
Subjects ages ranged from 20 to 55 with median age of 31. Fifty percent
of the participants normally wore eye glasses. Many did not use their
glasses during the test because the temple (side) portion of the frames
blocked a particular perimeter target position. It was felt that
vision rather than eye glasses style was to be tested, so when inter-
ference occurred the subjects removed their glasses. Many near-sighted
individuals commented that they could easily perceive (though not see
with great acuity) the target when it was out of the range of normally
corrected vision.

10



[1l. Results and Discussions

A.  Helmets

At each test angle, with respect to the horizontal plane, three
trial readings were recorded. Typically, the subject and helmet posi-
tions remained fixed so that the readings were within a few degrees
of each other. The data were gathered for all subjects at each angle.
Table 1 shows the mean and standard deviation obtained from all
individual data.

The standard deviations were rather large for both helmeted and
unhelmeted conditions at each test angle. Several simple explanations
were obviour rom the nature of the test. First, there are physiological
and anatomical differences between subjects that affect both normal field
of view and position within the helmet. Second, exact placement of the
helmet on the head and precise positioning of the head in the perimeter
were difficult to obtain repeatably. Third, slight and unconscious head
and shoulder movements from side-to-side were impossible to control.

However, there was a concept that was overlooked in the experimental
design that now appears to be a major factor. While the chin rest pro-
vided positive downward and side-to-side head guidance, the jaws were not
clamped down. Table 1 clearly indicates a larger scatter in the data for
above the horizontal plane readings as compared to below. Thus, if u
subject subconsciously opened his Jaw when looking up towards a target,
then an artifically larger visual field would be recorded. This phenominon
could occur with both helmeted and unhelmeted subjects.



Angular Plane

06
+35
+70°

+110°
+145°
-35°
-10°
-110°
-145°
180°

Arthur Fulmer
St. Dev.

fiean

113.6*
80.3
46.8
49.3
85.1

107.0
81.7
81.8

104.8

1125

6.4
12.7
11.6
14.1
11.3

8.1

6.1

1.8
10.0

1.2

TABLE 1

*ALl measurements are in degrees

Mean

92.1
70.1
31.6
38.9
69.6
70.4
39.4
41.5
67.9
89.5

Bell
St. Dev.

5.7
12.3
8.2
8.2
11.3
10.0
8.1
6.8
9.4
6.8

Mean

116.1
83.9
56.3
54.8
83.9

107.7
81.5
719.9

107.4

115.6

Buco

St. Dev.

5.20

11.0
12.5
11.5
12.7
6.1
6.2
1.0
9.0
1.3

Mean

107.1
.1
47.2
46.4
7.0
89.5
51.4
53.4
90.6

108.2

Shoe!
St. Dev.

4.8
9.5

10.9
9.1
9.3
8.4
9.9
6.9
6.7
1.0

Mean and Standard Deviation Data for All Angular Planes

No Helmet
Mean  St. D&y.
116.2 1.8
85.7 9.9
64.3 11.5
66.5 11.0
88.5 11.9
111.1 1.8
84.0 6.0
83.7 6.5
110.5 1.4
116.5 1.8



Considering the large number of variables that are very difficult
to fully control, the statistical aspects of the data seem adequate for
the intended purpose of an initial determination and identification of
field of view values with and without helmets.

Figures 8 through 12 graphically illustrate the average field of
view for each helmet and the no helmet condition. Note that the field
Is displayed as the subject observes it (i.e. 0° is to the right).
Figure 13 is a composite of the three helmeted and the unhelmeted test
results. One of the full coverage helmets is omitted because it is
essentially the same as the other.

As noted in the introduction, a primary purpose of this work was to
develop data on the degree to which the lateral vision (i.e., the field
of view in the horizontal plane) is reduced by the use of safety helmets.
Helmets representing the "worst case" and the typical case of lateral
field reduction were used.

Table 2 displays the total visual field along the horizontal plane
for each of the helmets tested as well as the unhelmeted condition.

From this table it can be determined that the two full coverage helmets
(Arthur Fulmer and Buco) had relatively little effect on lateral vision;
both reduced the field less than 3 percent. The Shoei helmet, a full
facial coverage helmet designed to meet FMVSS No. 218, reduced the total
visual field along the horizontal plane by only 7.3 percent. The Bell
Star full facial helmet was selected as the "worst case" helmet in terms
of reduction in the field of view along the horizontal plane. The Bell
Star helmet reduced lateral vision by 21.9 percent. However, as noted
previously, this configuration of helmet accounts for less than 6 percent

*Bell also markets another full facial coverage helmet, the Star 120, which
provides a field of view similar to the Shoel helmet.
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FIGURE 9-Average Visual Field with Arthur FuI_nZeOr Model AF-40 I'"°lmet









FIGURE 12- Average Visual Field With Shoe! Model S-20 Helmet






of current helmet sales and many of these are used exclusively for
off-road raotorsport activities rather than for on-street motorcycle

riding.
Arthur Fulmer Bell Buco Shoe!  No Helmet
Mean 226.2° 181.7°  231.7° 215.8°  232.7°
Standard Dev 12.9° 10.6° n.3° 9.0° 14.0°
Percent Reduction 2.8% 21.9% 0.4% 7.3%
frolm no helmet
value

TABLE 2  Total Visual Field Along the Horizontal Plane

As can be observed from Figures 8 - 13, the full facial coverage
helmets (Bell and Shoei) reduced the total visual field along the vertical
planes significantly from the unhelmet or full coverage helmet conditions.
Full facial coverage helmets also accounted for a significant leduction
in the total field of view area (i.e., the envelop depicted by the bold
lines in Figures 8 - 13). In the extreme comparison between the "worst
case" helmet, the Bell Star, and the no helmet condition, the total
visual area was lessened by 55 percent.

Two facts must be made clear at this point. First, along the hori-
zontal plane all helmets provide more than a 180° field of view. This
exceeds the maximum 140° total "peripheral" vision required for any State
licensing test. Second, choice i'- nelmet purchasing is the decision of the
individual mototcyclist. The full coverage helmets mpt- DOT revulatinnR
(FMVSS No. 218) and had relatively small effects on the visual field,

If additional protection is desired, then a full facial coverage helmet
may be the rider's choice.
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B. Goggles and Safety Glasses

Goggles and safety glasses were evaluated only along the horizontal
plane. The total field was 184.2° for the Salice goggles and 186.1° for
the Scott g les. These values were very similar to those of the Bell
Star helmet.  everal participants complained about the distortion in
the Salice goggles due to the double curvature of the bubble shaped
plastic shield.

The safety glasses evaluation proved to be meaningless. Two
conditions existed — either the temple piece interfered or it did
not. If the side piece did not obstruct viewing the target, then
normal bareheaded vision was being tested. Therefore, the only
safety glasses data which is meaningful is that about 50% of tne wide
framed Studio Craft glasses interfered with lateral vision. The thin
framed Foster Grant glasses did not obstruct vision.

One interesting extraneous result appeared when testing with
Foster Grant glasses. Because this test was essentially the same
as the initial bareheaded test, the two were compared. The glasses
test was the final procedure of an hour and a half test program.
Despite the generally tired eye conditions of most subjects, the
average total horizontal field increased from 232.6° to 237.5°.
This small, but consistent (13 to 19 subjects) improvement appears
to be a psychological, as well as physiological function of a
learning process.

C. Additional Tests
Two tests related to vision (but not', measured with the perimeter
device) were also performed on all subjects. The first study dealt
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with reduced head turning with motorcycle helmets. Table 3 displays
the findings of this study. The results with a light-weight hockey
helmet were clearly larger than with the motorcycle helmets. Each
subject provided data for four comparisons between no helmet (as
simulated with a hockey helmet) and motorcycle helmet conditions.
Therefore a total of 76 (4 x 19) comparisons could be made. Sur-
prisingly, 86% of the individual analyses showed higher angular
rotation for the hockey helmet condition. The restriction of head
turning is small, but highly consistent. There appears to be no
anatomical obstruction, so the effect is probably psychological in

nature.

Hockey Helmet  Arthur Fulmer  Bell Buco  Shoei
Total 195.8° 188.4° 188.6C 187.4° 184.4°
Angle

TABLE 3 Head Turning (Side-to-Side)

Data was collected on the typical positioning (presumably the most
comfortable) that each subject chose. Measurements were made of the
approximate distance between the center of the participant's eye and
the helmet brim above. In order of increasing distance, the helmets
were as follows: Bell (1.22), Arthur Fulmer (1.38), Shoei (1.51), and
Buco (1.84). The standard deviations were large, so it is difficult
to specify a typical comfortable helmet placement index.



V. Summary and Conclusion

In general, motorcycle helmet visual restrictions were smaller along
the horizontal plecne as compared to the vertical planes. The full coverage
helmets produced relatively small reduction in the entire field of view.
As expected, the full facial coverage helmets resulted in somewhat larger
reducticns. The two styles of full facial coverage helmets yielded signif-
icantly different fields of view. Goggles produced approximately the same
lateral visual field as the most restricted helmet.

With regard to restriction of the total field of view in the horizontal
plane, it. can be concluded that full coverage helmets (the most common type
in use) provide only minor restrictions, lass than 3 percent from that of
an unhelmeted person. The full facial coverage helmets designed to comply
with the lateral vision requirements of the ANSI Z90.1 standard and FMVSS
No. 218 provided a restriction in lateral vision only marginally more
than the full coverage helmets (7.3 percent). The "worst case" helmet
provided a restriction of 21.9 percent from the unhelmeted lateral field.

All helmets tested exceeded the maximum State licensing requirements
of 140° total |||oeriphera||| view in the horizontal plane. Also, all helmets
were in general compliance (especially visual regulations) with DOT
standards. Therefore, helmet selection in terms of acceptable visual
field, appears to be a matter of personal preference among the many
available styles.
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EFFECT OF SAFETY HELMETS ON AUDITORY CAPABILITY
ROBERT L. HENDERSON

INTRODUCTION

One of the arguments advanced by opponents of safety helmets and laws
mandating their use is that such helmets reduce auditory capability to

a level unsafe for driving. There is no scientific data supporting this
view. There is, however, scientific data showing clearly that the reduction
in auditory capability resulting from wearing a protective helmet is
inconsequential in the driving situation. The primary  3on for this is
that the noise generated by the motorcycle itself (and at higher speeds,

by wind) is so great that any sound loud enoughto penetrate this noise

Is loud enough to beheard inside ahelmet.

To understand why this is true, it is necessary to examine the phenomenon
of "hearing." Whether or not a given sound will be heard by a driver is
dependent upon three factors:

1. The auditory capability of the driver;i.e., his sensitivity  to
sound stimuli at each frequency within the auditory range
(20-10,000 Hzfor the average adult).

2. The intensity and frequency composition of the sound at theear
of the driver.

3.The intensity and frequency  composition ofany ambient noise that
might "mask" or hide the desired sound, also measured at the ear
of the driver.

A given sound will be heard by a driver if it is loud enough, when it



reaches his ear to be above his threshold (minimum sensitivity), and if it
Is not"masked" or hidden by other sounds (noise) present at the same time.
Motorcycles create average levels of ambient noise ranging from 85 to 98
db'\) for on-street or dual purpose vehicles to as much as 110 db(A) for
racing machines (Harrison, 1974). For a rider to hear any other sound in
the presence of this high noise level, the sound must be as loud as or
louder than the motorcycle itself; i.e., have a signal-to-noise ratio

of approximately 1:1. If these conditions hold, the sound can theoretically
be "heard" by an attending driver. The greater the signal-to-noise ratio;
e.g., the more intense the sound of Interest relative to the ambient noise,
the greater the "attention-getting" properties of the signal and the higher
the probability that it will be heard. In the paragraphs that follow, it
will be shown that wearing a protective helmet reduces the loudness of
both sounds of interest and motorcycle noise an equal amount and hence does
not alter the signal-to-noise ratio between the two. Consequently, as
long as the rider can hear uhe motorcycle itself while wearing a protective
helmet, he or she can also hear any other sound with a favorable signal-
to-noise ratio at least as well as a driver who does not wear a protective

helmet.

BASIC HUMAN AUDITORY CAPABILITY

The theoretical sensitivity of the human auditory mechanism to sound stimuli
of various frequencies is shown in Figure 1 (after Kryter, 1970). Maximum
sensitivity occurs between 1000 and 3000 Hz, decreasing at both higher and
lower frequencies. This sensitivity distribution would rarely be found in

an individual driver, since the progressive loss in hearing sensitivity due



to the aging process will have begun by the time an individual is old
enough to be licensed. Since the aging process does significantly

affect auditory capability, it must be considered in our analysis. In

the absence of quantitative data concerning the age distribution of mctorcycle
drivers, anarbitrary assumption was made that -elatively few motorcycle
drivers would be found older than 55, with the vast majority of drivers
considerably younger. By selecting an age range between 46-55, for which
good auditory sensitivity data was available, it was felt that the analysis
would involve the "worst case" situation with regard to driver age. In
other words this group would represent the motorcyclists who could hear
least well; those with the greatest loss of auditcry sensitivity. The

top curve in Figure 1 illustrates the effects of aging on the auditory
threshold of a group of 367 males between 46 and 55 years of age (from
K.ryter, page 118). It can be seen from this figure that the age-related
hearing loss is restricted to the higher frequencies, commencing around

600 Hz for this group, and increasing rapidly with increasing frequency.

DIRECT EFFECT OF HELMETS ON AUDITORY THRESHOLD

Wearing a protective helmet has exactly the same effect on auditory threshold
as hearing loss due to aging; e.g., the auditory threshold is raised, in
this case by an amount equal to the. sound attenuation provided by the helmet.
An indication of the magnitude of this attenuation or "helmet loss" is
presented in Figure 2. This figure shows the average difference between the
intensity of sounds measured inside a number of different helmets at the

ear of the wearer, and the intensity of the same sounds measured outside
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Figure 1. Human Auditory Sensitivity to Sounds of

Different Frequencies



