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flAnc inry ond production ongineenng: 2 July 1975

Group workinà in industry —

an important report
in die past five yens, and ith 11w aiim of sceking
solutions w sanie ut abc more intractable prohienis of
industrialisation. sork — in die sidcst possible sense
of the tcrm — bas come under incNasing scrutiny. Ii
b intercsting tu note that dissatistactiun with long
estahlishcd working practices in manufacturing industry
bas einarged simultancouhly on an international watt’,
and rcwar:ii te uncover remedies bas becn carricd eut
en n simiar basis.

iZspcciul importance attaches. the; clore, ta thc se
ctntly-publishcd final report’ hy tho International
Centre for Âdvanced Technicul anti ‘oational Train.
ii’g Turin. italy (prcpared under contract w the Enter-
national labour 001cc), on flic eIl’ccts ut group pro.
duction methods on die humanisation of worlC. In itt
preamble. die report draws attention w die remarkable
con%isttncy with ihich traditional factories are organ
bal, laid out, anti operated in aIl parts ut die world,
and identifies as key factors the influence of die ideas
of twa men, namely Adam Smitb in respect cf manu
facturing principles. and Frederick W fnyiur in the
field cf mana3enicnt practice.

Smith. in his bt’ok ‘The Wcaltli ut Nations’ be
licted that die key tu economic production ssas ta
ciivide die ork tu W donc 1mo the smailest possible
Litsks, and the influence cf this concept. tint pro-
potin Lied in 1776, van be scen ail uround us. Taylor
sUÇ:,iMed that dicte «as ‘ont hest waty’ cf doing any
tnsk, and that wcrkers «are unlikely to ht in a position
tu firid k. ‘t he pldnning, direction ami control functions.
ho beiicvcd. ere therefore the respons!bilitics cf highly.
trained speciuli.sed managers. Eat’la cf these beliefs iii
now lcing strc’ngly chalicnged, notably in Vcsteri
Europe. and die ctfects cari ht seen on die une hand
in the elaborately planned expermcnt’ introduced by
nianaement in sanie countries. anti on the other hand
in die worlcers co.opcrative’ veniures in others.

I ne challenges tu estai,i:.hcd practice lian’c uauc.

th’ report clainis. front two prinvipa! sources. namely
from beli.i mural cientists anti from production en
gineers. The former clam, iliat traditional manufactur.
ing practices dchumnnise the woriwr. reduce tue quality
cf ‘octing lite. ami are socially divisive. and pro
duction engineers asscrt thut die pra:ticc% are fund
aintitaily ineflicient. give risc te cxcessiely complcx
c’ntrol s»tenis. require high capital investmcnt (tint.
ahly in çtock holding), have Iiigh indirect labour cflstS.
anti gr.nerate an iiilt&ble hurcaucracy.

l’tw hebavioural hcicntit’ ami 11w production en
gincers. norking indepvndendy. apptzr ta banc arrived
ut die sane soluti.’n. in that ea.h adtocales the prin
ciple of group working. iith va.ying degrce ‘cf poup
autnnomy. ami it is rcported thet currently niore thaii
40f) corn,iauies In 32 countrie’s arc at tari.’us stages et
intrvducinj die practi.c. \Vhilçt die apprcsacbei to
- group sorking’ ary greutly in d.t&I. important
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characteristics are commun 10 aIl and tbey are readily
distinguihablc from traditional practice.

The stud) by the ICSI’VT mentioned ahove set out
to .in’ estigate what changes ta manufacturing practices
have oc-rurJIy hcen made umier Oie heading group
production’ and w cstahlish i’hat results have heen
aclue’ cd. Data liai e beeq asscmbled and anal) scd by
carrespondcnce iith more than 800 organisations in
37 countries, anti froni detaild stttdics of 54 com
panies in Il countries. :5 cnn lic iniagin.xl, therefore.
the report repreents a possihly unique collection of
tacts ami observations on e schje.t whicli is ut immense
current inter%’sa. ami is likelv 10 te cf criticul import
ance in die immediate future. It shuuld ho studicd hy
those at ail levels 0f industr3 who carry rcsponsihility
for the creation of wealth by manufacturing.

k is appropriute here to cutiine the main conclusions
drat n in the report. wliich are eight in nuniber, R e
alistically, die report cautions that group working is
sOIt et a vcry early stage cf developmcnt. und is used
- in only u tiny proportion 0f die wor)d’s industrial
organisations’. so that ils conclusions ‘shouId lie
considerecl as hypotheses which stiil need further test
ing’. On thu subjeet of ‘job satisfaction’ in group
orking. die report concludcs that whereas there is
mucla subjective evidence tu support dOs daim there is
as yet no truly objective mentis cf measuring it.

Nearly ail the companies investigatcd, it daims,
reportai sanie econumic benefit from the introduction
of group iorking. and these lnneflts stem to lie most
significa’n in component processing industries. Wherc
as abso!ute technological constraints to the introduction
cf group working stem few. dicte are some factories
‘shere die design and laycut cf existing plant mate il
ve ditllcult w form rcnsonable ‘groups’.

Group wurking appears te facilit etc decision-dclegating.
in contrat ta the traditional methc’d et working ishich,
with itt centraliwd co.ordination, tends tu inhibit the
sha ring of rcsponsihility. ‘i’hus, the clam made foi
quently for group working tliat it increases worker
p:articipation appears to lie suhstantiatcd. On the ‘tub
ject ci abc introduction of group svnrkiag bita au
establishc’d plant. die report concludes that maximum
‘tuccess is likeiy ta lie achievcd if iL k dealt w!th on
a .totai-company hasis. led or strongly supported by a
eniur executive. ‘l’hcre is evidence w suggest, it goes
on. that the tentative (or pilait project) .approach may
mdccc opposition and may mate it difiicuIt for die
sy’,tem to he extended.

‘I’v.o years k tliciught to lac a realistic tue spun for
tlie chantwoser from traditional to group wortng,
since k must lie rc::çnised that die ca’nccpt is hy any
standards a major innovcti,tu. Fii:ally. the report looks
realistically nt die disudva’ituges of the prdice, and
identifies tlie possibiUty that delegation :if «‘inc actas
o( dccisioa’making to the iliop iloor may restait in

redund:tncy for tlze ,.peciuIicd personnel previau’dy
rcspøusihle.

Group production has alre:atly iecn derrihcd by
inîormed opinion in Ibis counary as a ‘levelopaient
shich van bc as significant in its uwn rigiat as vas die
introduction of nunicrical cotrol w the iQSfls. We
support ibis vic’t and cannot. tee s’ rongly recom
i:ç ,ai ilie iC.’Vl Vi report for deiailed study.
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PRODUCTION ENGINEER’S DILEMMA

Cui mpLC’LOfl

SJ[Vhi ob rrchmen’?

By RICHARD G. GREEN anci DQNALD E. HEGLAND

Associate Editor Assistant Editor

D oes growth of the job enrich
ment movement mean the begin
ning of the end of mass-
production? Behind that question
lie a number of conflicting opin
ions on the rationale of job en
richment and the imperatives of
cientific shop management. Each
offers a different approach to
greater productivity.

Advocates ofjob enrichment say
that the principles of mass
production—embodied in such
things as task simplification, duli
ing repetition, and close control
over the worker’s function—
relegate the worker to the status
ofa machine, designed to perform
small tasks, precisely specified on
the basis of time and motion
studies. He is assumed to be moti
vated primarily by economic
needs and classified by a known
degree of strength, dexterity, and
perseverance. rrhe worker is con
sidered by management as in
capable of dealing with variables
in the production flow; any un
planned occurrances are to be
handled by supervisory personneL

According to social scientists
and inclustrial psycholog ists, this
view of the worker’s abilities and
his traditional function in tue
mass production world are behind

the cause of bis fee1ings ofdissatis
faction and account for his discon
tentment with bis lot in the man
ufacturing scheme. As a resuit,
today’s factory worker is demand
ing a voice in restructuring work
to make it more satisfying, mean
ingful, and fulfilling. Practition
ers ofjob enrichment say, give hirn
that voice and productivity will
improve.

Where does this leave the pro

duction engineer? Traditionally,
he bas been concerned with
machinery and methods by which
mater jais are turned into finished
products. His management asks
him to appiy machine elements
and manufacturing concepts with
the highest degree of efficiency
possibie—limited only by the
state-of-the-art of technology and
guided by sound business prac
tices. Manpower needs have been
the production engineer’s concern
only to the extent that these needs
must be filled by qualified work
ers.

The picture of the production
engineer as a tyrannical repre
sentative of management—

complete with stopwatch in hand
and concerned only with the
efficient output of a manufactur
ing process at the expense of the

Circle 3605 On Free Service Card for extra copy.

workcr—js unfair. As S.A. Levi
tan and W. B. Johnston1 put it:

Production methods have lwer
dovelopcd flot from the arbitrarv dec•
sions ofengineers, or even as a resuit cf
the inevitable progression of tech’ii
ogv, but in a rational search for effi
ciency. Industrial survival of the fittesi
bas produced a species not easily
eheuiged for the botter.

13v the same token, to picture
th blue-collar worker as a radical.

bent on overthrowing the bondae
9f nianagenent and installnii:
himself as ruler ofthe sho
domain-.—ostensibly with grea:ur
Concerli for improving social val-
nos than for economic gain—a
equally inaccurate. Danic)
Yankeiovicha observed:

The important question of

whotlier or flot Americans are
with their work is presently boi1

down in a heated but fruittesa Cufl

troversy. On the one side are those oh

servers of the work scene who
opinion poils to prove that the ovcrr:

itlg tnajority of Americans are st:s’

with their work. The other side, reD

rcscrited bv many sociologista. :
trial psycbologists, journahst. 32

other observera, point to a v2rie 5!

stI{istics, observations, ansi

that show a rising tide ofdsafIect.’-.
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Are workers in general reaily
dissatisfied with their jobs or has the
whoie fiap about job enrichment
been created by sorne welI-meaning
butrnisguided industrial psychologists
and social scientists?

There is no denying that a rash of
labor-reiated problems in the late
l96Osand earIyl97Os included reports
of worker apathy, absenteeism,
industriai sabotage, and general
unrest. Some of these incidents
were widely publicized—such as the
General Motor’s Lordstown strike.
This type of worker unrest was
interpreted as the reaction of a new
type 0f worker who had new goals
and aspirations and who wouldn’t
stand stili for the old ways any
longer. However, there are those who
take a very different view of the
Lordstown and other incidents and
who do not agree with the popular
analyses which appeared in the news
media.

One union leader—an outspoken
critic of job enrichrnent—says
lie cant buy the conclusion that the
Lordstown strike was carried out
by counterculture youth
rebeliion against the traditional
work ethic. His view s that they
rebelled against the same kind of
management-imposed work standards
as their eiders did on many earlier
occasions. Wiiliam W. Winpisinger,
general vice president, Internationai
Association of Machin ists and
Aerospace Workers, AFL-CiO, lias
expressed his opinion of the
way to cure blue-collar biues—enrich
the job by enriching the paycheck.

Anotherviewtaken bysorneanalysts
0f the job enrichment controversy
is that, aiong with the industry-reiated
incidents of the 1960s, there
lias been a rising tide of social
consciousness which touches many
aspects of peoples ives, not just
their employment. Consumerism,
civil rights, wornens liberation,
ecology, and other causes have ail

had an influence on rnanytraditionaliy
heid views including the work ethic.
There is an acknowledged change in
peopie’s attitudes, hopes, and
aspirations which lias been
brought about by new social forces.
Some of these new forces have
found their way to the shop floor.

Regard iess of the debate over
underlying causes of worker
dissatisfaction, rnany industrial
and goverrimental leaders are
concerned over the trend of dechning
national productivity. Eventuaily, this
concern—and the view that worker
unrest was a major contributing
factor—led to the appointment of a
lO-member task force iate in 1971
by the then Secretary of Health,
Education, and Welfare, Eiliot
Richardson. The task forces
assign ment was to study the
institution of work. Their work
resulted in the publication 0f a report
entitled Work in America, pubhshed
in December 1972. This very
comprehensive report cornes f0 the
conclusion that, although the work
ethic is stiil a strong factor on the
American scene, a major probiem
exists among workers at ail
occupational levels; they are suffering
from widespread job dissatisfaction
and are being deprived of fuifilhng,
meaningful jobs.

t is interesting that this report
lias probably raised more questions
over the job enricliment controversy
than t lias answered. Several
critics have pointed out that the
government officiai who initiated
the work—Eliiot Richardson—also
indicated that lie did not
necessarily go along with the reports
conclusions. This is noticeabie in
the cautious tone of the book’s
forward written by Richardson.

Whule the book examines ail 0f the
aspects of worker discontent, t lias
aiso been tlie target of a number of
critical reviews—some 0f which cast
mucli doubt on the extent of worker

discontent and the need for
job enrichrnent programs.

One of flic reports critics—Harold
Wool, senioreconomistattlie Research
Center bf the National Planning
Association—feels that the reports
strength (and weaknesses) lie in ils
advocacy of a humanistic approach
to the assessment of work as a social
institution. He says tlie reports
perspective s that of e beliaviorai
scientist in conhrast to the
market-oriented perspective of
economists. A major criticism,
however, s that the report, in ts zeal
to advance tlie cause of work
humanization, overgeneraiizes on
the extent and nature 0f work
dissatisfaction and overstates the
potentiais of work redesign as a
primary solution to work-reiated uTs.

Both Wool and H.R. Kaplan—
assistant professor of sociology,
State University 0f New York at
Buffalo—point out tliat assumptions
about the labor force are not backed
up by statisticai tacts. Kapian
contends that considerable
sociological evidence indicates
that many people do flot seek greater
opportunities for creativity and
responsibihty in tlieir jobs—
preferring security, decent working
conditions, and good fringe benefits
and wages instead . Work may flot
be a centrai lite interest of
ail workers.

Wooi says tliat one reason the worker
d issatisfaction trend—ciaimed to
exist in Work in America—is flot visible
and measurabie s because tlie
heoreticaT ideas and concepts -

about worker behavior and attitudes
simpiy do flot conforrn to reahty.

Perhaps one way to discover reaiity
s to taik to the workers. David
Sirota, associate management
professor, University of Pennsyivan ia’s
Wliarton Schooi says just that.
He asserts tliat the most iogicai
waytofind outwhetlier job enrichment
can lieip isto go directly to the peopie
invoived and ask. Empioyees, lie
says, are tlie most knowiedgeabie
sources of information about
their situations and generafly report
their conditions truthfully.

With the economic situation what
t is today, one wonders wliat the
workers’ concensus about job
satisfaction would be if it were
feasible to poli flic majority. is iack of
job satisfaction preferabie to iack
of income?

The Production Engineering Magazine 75



Let the thrust
corne from the people therns&ves

the work force.
Vhich side is correct? Well

both are. Each party to the controversy

has fastened onto a different facet of a
complex, rnultifaceted problern. The
seeming contradiction between them is
more apparent than real.

Production engineer
sets the stage

Increasingly, however, the pro
duction engineer must learn to
deal with the realities of the job
enrichment movement. Recogni
tion of the importance of the pro
duction engineer’s role in deter
mining the industrial relations
climate in a shop is not a new idea.
In 1964, Joan Woodward—who, at
the time was senior lecturer at
England’s Imperial College ofSci
ence and Technology—pointed out
that the production engincer is the
key figure in the industrial rela
tions scene. For example, the per
sonnel manager tries to resolve
labor disputes and solve personnel
problems as they arise; the fïrst
une supervisor can only work
within the prescribed framework
of shop organization and control;
the shop steward is only concerned
with getting the best for bis union
members out of the situation on
the shop floor. The production en
gineer is responsible for produc
tion administration and sets the
stage on which the others play out
their parts. Specificallv, when the
production engineer is engaged in
activities as setting batch sizes,
determining PI ant layout, estab
lishing process specifications, or
dering changes in the priority of
work to be done, or when making
any decision about matters involv
ing shop operations, he influences
the behavior pattern on the shop
fi oor.

According to Woodward, the
production engineer is well
trained to calculate the cost impli
cations of such process-related de
cisions and the consequences they
wiII have on the mechanics of pro
duction operations. However, he is
usually flot equipped to hand]e the
industrial relations implications
of his decisions—nor calculate

The major thrust by management at
Eaton Corp. is flot toward job
enrichment per se, but rather toward
enriching the relatïonship—creating
a work environ ment which
recognizes the dignity of the
individual employee. The policies and
practices in such a climate reflect
respect for and trust in the individual
workers. Furthermore, an environment
s created in which the thrust for job
enrichment cornes naturally from
those workers who are interested
in broadening the scope of their
jobs—a thrust to which management
must be receptive.

Although ah workers presurnably
want an enriched workplace, flot ail
may want an enriched job.
However, a surprisingly large
percentage have specific, identifiable
job enrichment interests, accord ing
to Donald N. Scobel, Eaton’sempioyee
relations manager. For example,
80 to 85 percent of the people
want to get more involved with their
own quality measurement. Atter
becoming proficient at their job,
they want to do their own inspection
instead of waiting for teedback
from a quality control station. Another
15 to 25 percent, particularly
workers in machining operations, want
to concern themselves with
rnaintenance—keeping their own
equipment operating. Thïs particular
tacet of job enrichment also
resuits in job enrichment for the
maintenance people—they are
irnmediately elevated to the position
of instructors.

The traditional separatist clirnate—
jobs with very narrow classifications—
inhibits individual workers from
becoming knowledgeable about the
total manufactu ring process.
However, the plant culture where
each person is made to feel that he
s a part o the team encourages
people to learn the whole factory
process and become aware of the
overali product flow. As a result,
supervisors are able to use
workers in the production planning
and flow process much more than
in atraditional plant environment. Also,

their cost—even though they are
probably of equal importance in
terms cf overali efficiency of the
plant.

It was Woodward’s contention
that the social scientists had not
reached a point of agreement in
their deliberations where they
could give the production engineer
data which would spell out be
havioral consequences of produc

at least 25 percent of the work force
become involved in devising
improvements to their own production
processes—another reaction which is
stifled by the “nobody listens’
syndrome common to traditional
plants.

The scope of Eaton’s six-year
experience includes manufactu ring
facilities spanning the company’s
product une from locks and
hardware to giant forestry equipment.
The 14 plants have two things in
common; they are new facilities and
they are unorganized. Eaton s now
in the process of adopting the
knowledge about enriching
relationships, which has beon
gained at these new plants, into an
action plan for their traditional plants.
Eaton s currently involved in joint
projects with several major unions
to transform the quality of work
lite in traditional plants—to
achieve the same kind ot change in
the quality of work relationships which
has been achieved in the new plants.

One ot the specific steps in this
action plan involves a three-part
program for improving the
engineering-manufacturing interface.
First; when production or process
engineering changes are contemplated
that would have a significant
effect upon what the people do,
the engineering department
representative will meet with
supervision and employees atfected
to seek their inputs before such
changes are finalized. t s important
that this consulting process become
a way of life within the facility. Second;
suggestions for process change
originating from employeeS
themselves, that can be put into
eftect within the judgement ot the
immediate supervisor, wilI be identified
as employee suggestions for purposes
of expediting consideratktn and
recognition. Third; for such employee
initiated suggestions that might
require dialog beyond the supervisor,
with perhaps engineering
maintenance or quai ity personnel,
a specific avenue wiIl be provided
for such dialog.

tion engineering decisions—data
which could be fed jnto a comput

er. She feit, however, that they
could give him something more re
fined than the behavioral assump
tions on which scientific manage
ment vas originally based.

It is interesting to note tflt

more than ten years later the mie
understanding hetween the prC

titioners of job enrichment__-WhO
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advocate human needs—and the
engineers—who concentrate on
precise technical needs of
production—still exists. In a
forthcoming book3, Roy W. Walters
& Associates point out that the
very precision ofthe measurement
capabilities of (industrial) engi
neering can lead to conflicts which
are unrecessary:

The reasons are quite obvious.
The industriai engineer can measure
and talk about highly concrete
phenomena—parts processed per hour,
conveyor speeds in feet per minute,
man-hours, etc. By contrast, the Job
Enrichment practitioner has to con
vince management that equal attention
must be paid to such vague-sounding
abstractions as job satisfaction, mean
ingful work, and client rein tionships.

In some cases unwary Job En
richment practitioners add to their
troubles by performing their own varia
tion on the McNamara faliacy (reliance
on measurements, carried to the ex
treme). They concede that they are
working mainly with variables that
cannot be measureci very precisely, or
perhaps not at ail. Therefore, they set
up no criteria, no hard resuits, by which
management could judge the value of
Job Enrichment’s contribution to or
ganizational effectiveness and produc
tivity.

They go on to examine the pos
ibilities ofboth sides finding com
mon ground on which both sides
can meet, and advocate the com
mon objective of an enlightened
design of the total sociotechnical
system. Job enrichment should not
replace the scientific method with
an equally unsuitahie alternative;
the design ofwork in the nanie of
job satisfaction with no regard for
technical imperatives. In most
cases, jobs must be enriched
within existing technological sys
te m s.

Critics of the job enrichment
rnovernent emphasize this point.
They say that theorists ofwork re
fcrm like to point out thatthe roles
cf workers are flot inalterably de
fined hy the technology ofproduc
tian; within any technological

The workpace—
an &and of
a uth or ta r lan I s m
So stated the UAW’s irving
Bluestone in a paper entitied
“Democratizing the workplace.”
In this paper and several others,
Mr. Bluestone, vice president
anddirector—GeneralMotorsdept.
—UAW, explores employer
employee reTationships: “in terms
of material advantage to the
worker—an improved standard
of living and economic security——
and in terms of the improvement
in working conditions, American
unions have made commendable
progress. But vast areas of
decision-making seriously
affecting the welfare and
security of the worker
remain largely beyond his reach.”

The UAW feels that the
democratic principles of society
are flot available to the worker
at his workplace as they are
elsewhere. To be sure, industrial
democracy is a broader concept
than is currently incorporated in
the provisions 0f the usual
labor contract; it is
essentially the extension of
worker’s rights and responsibilities
in the management of his work and
in the decisions of the
enterprise. For the worker,

participation in decision-making
at the workpiace is another
step along the path toward
industrial democracy.

Bluestone states that the
union movementisanaturalvehicle
for workers to achieve
democratization at work
because an essential task ofa union
is to help “humanize the
workplace.” He also identifies
several areas toward which the
efforts of workers to participate
in decision-making will probably be
directed, including decisions on
pTant shutdowns or relocation,
subcontracting of work,
disciplinary action, production
scheduling, application of
technical innovations, and
excessive or persistent overtime:
“Improving the quality of
worklife is flot simply a matter of
‘enlarging, rotating, or
enriching’ jobs. If is giving workers
a participative role in managing
their jobs and ultirnateiy even a
participative role in managing
certain aspects of the
enterprise. Participation in
decision-making is the essence
of democracy. Democratizing
industrial life is the key element in
improving the quality of workhfe.”

During the 1973 negotiations for
national agreements with
Chrysler, Ford, and General
Motors the UAW submitted a
proposai whereby the development
and impiementation of programs
directed toward “job
enrichment, humanizing the
workplace, and improving the
quality 0f workhfe’ would be a
joint union-management effort.
in ail three cases, an agreement
was reached that such a joint
and mutuaily cooperative effort
would be undertaken. To this end,
a national committee to improve
the quahty of worklife was
established, consisting of
representatives of ail three
companies and the UAW.

Even if t were not too soon to
assessthe resu Its cf th s joint effort,
which t is, the ravages of the
recession would render
meaningless any attempt at
evaluation. Significant
enough is the fact that major
industries and a major union have
thus far agreed to cooperate on
programs addressed to such
a sensitive issue.

The PrcducUon Engneerng Mapa.ne 77



Few workcrs have had the opportunity to compare work
as it might be vvith work as it IS-Irving Bluestone, UAW

framework there are equally pro
ductive alternatives.

Some critics concede that tech
nology is not an absolute deter
minant of jobs, but this does not
diminish its influence; the hard
ware of manufacturing is of ut
rnost importance in job design. For
example, milling machines, fork
lifts, and arc welders determine
what tasks vill be donc; how work
is arranged or how worker’s tasks
are assigned does not negate the
fact that the operations performed
by these machines must stili be
donc.

Costs involved in altering
equipment or chnging a man
ufacturing process can deter job
enrichment, according to Levitan
and Johnston:

The capital investment required
to significantly alter methods ofproduc
tion is awesome. If manufacturing jobs
have hardened in molds cast .genera
tions ago, rnuch ofthe reason lies in the
physical plant and machinery accumu
lated over the years. Plants manufac
turing durable goods average over
$25,000 offixed capital per worker. In
the ou industry, this rises to over
$125,000.

Because product cost in capital-
intensive industries is less affected by
variations in employee productivity,
employers may be more willing to ex
periment with innovations to improve
working conditions because failure
would entail iitte risk. But changes
which would require replacement ofex
pensive capital are less appealing, par
ticularly if managers cannot be assured
the changes will lead to greater profits
as well as better quality work. If
changes in technology and hardware to
improve the quality of work are to be
made, they must also promise higher
profits.

Putting theory to work

Some behavioral scientists be
lieve that enough has been said
about job enrichment over the last
several years so that production
engineers have become ‘e1l aware
ofits theories and its implications
on the factory floor. They feel that

the emphasis should now be di
rected toward the application of
job enrichrnent. It is suggested
that the isolationist approach of
many specialists—inciuding be
bavioral scientists—should give
way to a team effort as a way to
improve operations on the shop
floor by looking at the job, the
equiprnent, and manufacturing
methods being used.

The numerically-controlled,
multipurpose machine tool is an
example ofwhat can be donc. The
oniy marluai skills required are to
load the machine and press the
button, providing a good opportu
nity to utilize and develop other
skills in the operator. However,
one often secs such an operator
doing nothing while waiting for
the completion ofa cycle. He could

be planning his daily or weekly
workload, modifying punched
tapes, or working out other part’s
programs. He could, alternatively.
be used to control seyeral ma
chines or be given the responsibil
ity of inspecting bis own work.
This would not necessarily remove
work from inspection or planning
departments, but it wouid free
them from day-to-day detaiJs in
order to concentrate on shop-wide
or long-term probiems.

There arc many examples of
large-scale implementation ofjob
enrichment programs. Most are in
Europe. One of the most elaborate
is the Volvo automobile assembly
plant in Kalmar, Sweden. In this
case, an entirely new factory was
designed from the ground up to
eliminate traditional assernbly
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FexbiNty
is important
Job enrichment s a relatively
new concept at Black and Decker
Mfg. Ce., Towson, Md.,
and the company reaTized at the
outset that a certain amount 0f

trial artd errorwould be inevitable.
For example, switching to the
work team approach—where
specific work assignment
decisions are made within the
work team—turned out to be
inappropriate for some
operatiors, ard those plant areas
reverted to the traditional
structured approach.

The job enrichment program
was started in 1966, when the
company begart a change to
participative management.
The organizational development
approach s a way of life at Black
and Decker, and job enrichment
s only one et several important
elements in this management
philosophy. Gordon Anderson,
manager of human resources
development, stressed that the
distinction between job
enrichment as an added-on
appendage, and job enrichment
as a way of lite, s critical.
Job enrichment as an appendage
will neyer benefit the worker,
or management, as much as will

job enrichment which is sincerety
believed by management to part
of their way of life. He added that:
“Systems and machinery are
aboutas sophisticated astheywill
get—our real resource is our
people.”

Flexibility s aIse important
to Rockwell International, where
a job enrichment program has
been underway at the
Battle Creek plant of the
Off-Highway Products Div.
since January of this year. There
are many questions on work
practices and approaches
which have net yet been rsolved
at this plant, because there
are just now beginning te be
enough people there te werk
with and management feels
decisions on the issues in
question should flot be unilateral
on the part of management and
the UAW.

Arthur P. Ronan, vice
president and general manager
of the division. emphasized that
the program s a two-way
cooperative experimental
venture en the part et Rockwell
and the UAW—the union
representing plant werkers.
He added that progress te date
s encouraging, the werkforce is
enthusiastic, and coeperation
between Rockviell and the UAW
has been excellent.



une concepts, and use, instead,
group-assembly techniques. The
company feit that this new ap
proach was important enough to
permit investing an additional ten
percent into construction costs
over what a conventional plant
would cost.

Assembly of each auto is han
dled by a team of about 15 workers
each. Each team is rcsponsible for
one production phase such as in
stalling the electrical system or
interior U)h0itery. Chassis rnovc
about the plant on specialiy-built
carriers which are guided by com
puter from one production phase to
another. The carriers also permit
tilting the cars at 90 degrees, thus
eliminating tiring overhead work
on the undersides of the chassis.

The arrangement ofthe produc
tion facilities is such that team
members can fbrm mini-assembly
unes with each member doing a
different job in sequence on a
number of cars; or eacb worker (or
a group) can do a complete instal
lation on one car. The team system
permits each worker to learn each
job in the team’s specific function,
so jobs can be rotated to avoid
boredom and to equalize distribu
tion of good and bad jobs.

One reason that such an exten
sive undertaking was accom
plished is that, in Sweden, there is
a close working relationship be
tween the government, industry,
and labor unions. Some critics feel
however, that Volvo has developed
a whole new technological system
that will ultimately make only
a small improvement in the
worker’s lives.

Regardless of the conflicts with
traditional production engineer
ing rnethods, the fact remains that
a good number of companies have
taken steps to implement job en
richment programs. Many ofthese
have been widely publicized and
some go back a few years in terms
of experience which they have
built up in their shops. Some of
those who have instituted pro-
grams are descrihed in accom
panying boxes. Job enrichrnent
experiments received their
greatest impetus in the 1960s
when the economy was at a peak.
It is interesting to note the ad

The rnportance
of the indk’duat
‘Job enrichment” has been a way
of ife at Donnelly Mirrors Inc.
since ong before the term was
coined. The Holland, M:ch. firm
operates under a participative
management philosophy—mainly
as a resuit of president John
Donnelly’s high regard for the
individuat and his feeling that
human beings are valuablo
resources for solving problems.

The company has an open-influence
system n whïch the solution of
problems is made a specific part 0f the
responsibilities of each individual
within the organization. Such a system
encourages continuous feedback—
feedback based on the assumption
that the organïzation has te evolve.
There are no reservations about
expressing problems except to
define the problems in such awayasto
depersonalize them. The emphasis
s on correcting the problems, flot

fixing blame.
Donnellys manager of personnel

and organization development,

justments which have been
brought about in a down economy
by those companies who have had
enrichment programs operating.

One researcher who bas donc
extensive work in assessing com
panies, both here and abroad, who
have irnplernented job enrichment
programs is Professer Richard E.
Walton,4 of Harvard University.
He notes some ofthe common fea
turcs of the companies in which
restructuring of work was donc.

One feature is division of labor
which is central to ail erg anization
plans and is ofprimary considera
tien. Three design approaches are
used: work teams, whole tasks,
and flexible assignrnent patterns.

Seif-managing work teams
favor groups that take collective
responsibiiity for performing a set
of tasks as well as for some self
management. rfhe size ofthe team
depends on the technological and
social requirements.

Whole task approaches have a
single worker assemble whole
units rather than merely adding

John Thomas, feels that their system
has helped the company and its
workers weather the ettects 0f the
recession in two ways. First, they have
an extremely cost-conscious
organization because the peopie are
tied closely into the overali goals
of the company. Hence, employees and
management react rapidly to a
weII-understood need to cut costs.
Second, there is a minimum morale
problem during such times,
mainly because of the open
unes of communication. The system
works because people are informed
and are able to exert some influence
over their own destiny.

one part. This usually requires
more operator knowledge and
skill. In some batch processing op
erations workers set up their own
machines.

Flexible work assignment
methods are employed in various
ways such as: temporary reas
signments from one position to
another to cover for absences;
temporary redivision of work in
order to handie a cluster oftasks at
different manning levels; progres
sive movement from one set of
tasks te the next in order to master
an increasingly larger segment of
all work in a team; and systematic
rotation through a set ofpositions.

In the doyen companies which
he studied, Walton found that
most had features designed te en
hance the status ofoperators and
te communicate trust in their cx
ercise of self-control. Typically,
there were no time docks and
workers were placed on salary and
given the normal privileges of
salaried ernployees. Other devices
used to minimize status differen
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tials include an open parking lot, a
single entrance for both office and
plant, and common decor through
out offices and locker rooms.

0f those pilot programs studied
by Walton, he noted several condi
tions especially favorable to their
successful implementation which
were present in most cases:

• Typically, small towns provide a
community coritext and a work force
that is more anienable te the innova
(ion. Haif of the experirnents wer e im
plemented in this type location.
• Smaller work forces make individual

recognition and identification casier.

Halfofthe initial experiments involved
fewer than one hundred employees.
• It is easier to change employees’
deeply ingrained expectations about
work and management in a new plant
culture. About haif of the experiments
were in situations of substantial “new
ness.”
• Geographic separation of the cx
perimental unit from other parts ofthe
firm helps de’elop a unique plant cul
ture.
• Outside consultants provided objec
tivity and know-how to the experi
ments. The majority cf the firms had a
pattern of using outside consultation in
organisation development, knew how te
use this type of assistance, and were flot
subject to criticisrn.
• The long lead times that are implicit
in start-ups allow large blocks of tue
for training and acculturation. This was

a significant factor in several cases.
• Where there je no union, or where
union-management relations are posi

tive, it is much easier to introduce the

type of wurk systems studid. The seven
unionized plants had positive union-
management relations when the exper
iment vas undertaken. Here, the par
ties typicallv agreed to a “sheltered” cx
periment, in which the normal contract
provisions and practices were relaxed
for a limited tinie period, and the
changes would flot set precedents for
other units and that the experirnental
unit would return te its earlier pattern
in absence of mutual consent.

Levitan and Johnston have put
the whole question ofenrichedjobs
for the worker versus the efficient
production of goods into perspec
tive. The prediction that workers
will increasingiy reject m eaning
less jobs ignores the fact that the
economic system determines
whether ajob is worth doing. Jobs

are established by aggregate
demand—and the willingness of
society to pay someone to do
them—coupled with technical
possibility. Soci etycurrently sup
ports hundreds of thousands of un
fulfïlling jobs. These can be elimi
nated either by reducing demand
for thern or by building machines
to do the work.

But there is no reason that the
workplace shouid stay the sarne.
Job reform resuits thus far mdi
cate that substantial improv
ments can be made within the
framework of efficient, profitable
enterprises. The upgrading of
work which can be realized from

redesigned jobs may not promise
perfection for ail workers, but it is
clearly a change for the better. The
various strategies for reinvolving
alienated workers deserve to be
tried, not because they can be ex
pected to solve the problem ofthe
workplace but because they are

likely to raise in some measure the
quality ofwork and oflife.

(1) Work s Here To Stay. Aias SA. Levtan and
W B. Johrrston. Olympus Pb!ish,r.2 Co.

(2.4) The Worker and the Job Copng wth Change;

ed!ted by J M. Rosow, Prentice-HatI Inc.

(3) Job Enrichrnent for Resuits R. W. Waers &
.4ssocates, Addison Wesley Puoiishng Ce.

Job enrchment
stumbles in the
auto industry
An experimental group assembly
program started two years ago by
General Motors Truck & Coach
Div., Pontiac, Mich. has been
discontinued. Sources at the division
feel there s considerable potentia!
for group assembly in low-volume
productIon, hc,ever, they admit that
their timing was flot the best
n this case.

A new motor home production
operation, in a new facility,
with new employees seemed te be
a logical subject for such an
experiment in 1972. However—when
production began in January, 1973,
management quickly found that
they had grossly uriderestimated
the lime required to train people
b do a variety of jobs on a vehicle
as complex as a motor home.

In the falI et 1973, the bottom
dropped out of the motor home market
and the plant was eventually shut down
in January, 1974. When production

resumed late in 1974, management feu
that that was flot the appropriate time
10 reinstate group assembly
procedures, so production al this
point s by conventional methods.
Management is quick te absolve the
employees of any blame in connection
with the decision te tau back on
conventional assembly techniques.

They simply felt, in retrospect, that

they should flot have combined a
group assembly experirnent with
a new, complex product.

The truck & coach division may
undertake another team assembly
experiment in the future, but only
after gaining experience with
conventional assembly proced ures

applied to the same product.
Job enrichment programs were

begun by Chrysler Corp. roughly two
years ago. Corporate management
regards tlie concept of job
enrichment as worthwhile and there is
no indication that the programs will
flot be continued. However, sources al
Chrysler statod that the massive
cutback in staff because of the
recession has crippted their
information feedback system.

Therefore. Chrysler is al this point
unable ta evaluate progress and
resuits or to make any prediction of

the direction which future activities
wiTI take.
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The system cf working to hours which suit
individual requirements rather than having
set clocking on and off times has been
thought of by rnany companies as being
a possibility for office workers but im
practicable for production. Not so, says
Graham Reincit national sales manager
of Hengstler Fiextime Ltd, the cornpany
which introdueed its recording equiprnent
for flexible working heurs to the UK in
1971. He believes that it flot only benefits
individual ernployees bS’ aliowing them to
make their own decisions as te start and
stop times but can actuaiiy improve the
planning and scheduling side.

One of the advantages of working to
flexible hours is that it enables the pro
duction or assembiy werker to complete a
particular stage of manufacture before
going home, instead of downing tools at the
recognised knocking-off time. This is
normaily donc willingly since the worker
knows that he will be able to take time off
et a later date to compensate. And since
the job is oftcn seen through to com
pletion it makes the time and costs iegged
against a particular operation that much
casier to record.

The main reason for scepticism over
flexible hours of working on the shep
floor is that the flow of work from one
stage te the next may be jeopardised.
Graham Reineit also believes this te be a
bit cf a red herring because there is
gencrally a certain amount of slack time
scheduled between the various stages. In
any event ccntingency planning usualiy
avoids disruption cf flow due to unforseen
absentecism through sckness or other
reasons, so tise predictable absence of a
worker from his post in flexible tiine is
iardly likely to make appreciabie differ

coco.
Flextime Hengstler is now campaigning

oct only for flexible working hours but
aiso for a more versatile type of shop
ber worker, capable of performing
soverai manufacturing functions. This is in
the balief that as weil as heiping to solve
th problems of finding e man to step
loto the position of another in bis absence
b will also heip promote increascd job
satisfaction -—- something that is becoming
more and. more dcpieted in nsodcrn in
dustry.

it. bas also heen estimatcd that there are
now approximatcly 200,000 peopic work

fiexibly in Great Britain with over

ey pese
100,000 of these on the Flextime system.
Although the major percentage of this
figure is made up of people working in
clericai areas there is an increasing num
ber of people in production and research
areas changing over te this comparatively
new concept.

The technique involves dividing the
vorking day into two types of time
duration: core tirne and flexible time. Core
time, in many cases, occupies the periods
10.00 hours te 12 noon and 14.00 heurs
te 16.00 heurs. During this time ail staff
must be present, while in the flexible time
bands, say, 08.00-10.00, 12.00 te 14.00,
and 16.00 te 18.00 heurs, staff can choose
their arrivai and departure times te fit in
with their work and te meet their in
dividual requirements. Fer exemple te
blend persenal and business comnsitments,
te aveid travelling difficulties, and se on.

The total number ef heurs workcd by an
individual may vary frem day te day,
depending on tise ernphasis of work and
personai needs. In this case staff can build
up credit time and take it off as a whele
or half dey flexleave. The employer
benefits in a number ef ways including:
reduced staff turnover and absenteeism,
Iess evertime and impreved morale and
productivity.

Que manufacturer that is operating on
flexible werking heurs is W H Dickinson
Engineering. Ibis company began opera
ting in 1969 in Southampton on tise manu
facture cf machinery for the tobacce
industry. It now employs 55 people and bas
e carrent turnover in excess of Lirnillion.
Flextime was introduced at the end of

- August 1974 when they moved frem
Southampton te new premises in Win
chester. The main objects for introducing
tIse system are said te ho twofoid: to main-
tain tise company’s image ef having a
progressive, modem way ef working and
to aid staff recruitnsent.

It vas decided te have a time bandwidth
of 08.00 until 18.00 with core Orne frem
09.00 until 12.30 and 14.00—16.00. The
accounting period cf four wceks duratien,
makes tise target for office staff cf 150
heurs and in production, 160 hours.
During the acceunting period staff work
on average a 7 or S hour day. A credit of
7 hours can be hulit up te be used as
flexleave.

The management of W H Dickinsen
say ne changes in tise working patterns

have had te be nsade as everyone has res
pended weli te the introduction ef Flex
time. Mr John Price, the works manager,
would perhaps be the person mest affected
by tIse new concept which allows staff a
considerable say in the times which they
werk. He stressed that Flextime enly
operates during tise ‘normal flexible day’
and overtirne is kept cornpletely separate.
This is kept at a guarantecd amount
starting from 18.00 hours each day with
must peopie working an average of 40
heurs per accounting pcriod of overtinse.
A further factor relating te pay is that
production staff can choese te take any
credit heurs built up in the forns ef pay or
as time oIT.

‘Thc principle of flexible working heurs
is very geed and the men appreciate it
‘iery much,’ said John Price. ‘No dis
advantages leap te mmd. The system is
quick and easy as yeu can aiways see tise
number of heurs worked by each persen.
Before we introciuced Flextime, I thought
there would be problems and it would
affect the work considerably. Now I find
that this new flexible principle bas preved
te be comparatively sinspie and easy te
werk.’

This attitude is born eut by Mr Dear
love, eue ef the leading hands: ‘I cannot
find any faults; it’s very handy. I find most
of my men work a routine, se planning
work is no prcblem. I have somc people
in rny team who corne in later than nsost
ef us but I can pian the work because this
is their usual pattern.’

Mr Rarnsbottom the company’s ce
countant, whe at tise rcquest of bis
managing director, iooked into flexible
working heurs and introduced Flextirne to
tise cornpany has found that staff, par
ticuiariy in the office, corne in earlier and
leave eariier. Most people have built up e
credit which they tend to carry forward.
Aithough most peopie have net nsade
great use of the flexleave facihty the Ornes
of arrivai and departure de vary con
siderably. From his point of view, Fiex
Orne bas greatiy facilitated the accounting
side making the preparatien 0f pay con
siderably casier.

Although the principle ef flexible work
ing heurs bas been largely appiied te
srnail facteries there is apparently ne
reason why tise sarne philosophy couid flot
apply to large organisations, h has
aiready been adopted by many large
factories in West Germany with up W
3000 ernployees involved and a Bntish
university is assessing its value for sim
iar applications in this country.
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Cher ami,

National Board of Occupational

Safety and Health

Fack

S—100 26 STOCKHOLM

(Suède)

Nous serions très heureux de vous revoir à Paris, mais
je ne suis pas sùr que la date du 16 Mai soit la bonne, car je
serai peut—être en Algérie à cette date.

Vous avez bien raison de vous retourner vers l’Ergonomie,
et en particulier celle des handicapés qui est si remarquable en
Suède.

Nous participons au début d’une écruipe ergonomie pour les
aveugles. Cette équipe est dirigée par un Professeur de physique
au C.U.A.M., le Professeur Avan.

Vous trouverez, ci-joint, le certificat demandé.

Recevez, je vous prie, toutes mes amitiés ainsi que
votre compagne.

A. Wisner

t,

r

7 Mai 1975

Monsieur i’etersson



Je soussigné, A. Wisner, Professeur au Conservatoire

Uational des Arts et Métiers, Directeur du Laboratoire de

Physiologie du Travail-Ergonomie, certifie crue Monsieur Nus

Petersson a travaillé comme chercheur dans le laboratoire crue

je dirige, du 1er Novembre 1972 au 15 Juillet 1973.

Son salaire a été assuré grâce à un contrat de recherche

avec la Commission des Communautés Européennes, portant sur

les effets des vibrations sur l’homme.

Monsieur Petersson a réalisé une bonne étude biblio

graphique, et un travail expérimental intéressant sur le refroi

dissemet de la peau des mains sous l’effet d’un outil vibrant.

Moasieur Petersson est un jeune chercheur actif, intelligent,

et sachant bien relier les problèmes réels du travail aux résultats

des travaux scientifiques.

A. Wisrier

s
__________________________

CEPTIFICAT - -

:

Fait à Paris, le 7 Mai 1975.



NATIONAL BOARD 0F OCCUPATIONAL

SAFETY AND HEALTH

Department of Occupational I-Iealth

::onsieur le Directeur

Professeur

4i rue gay— Lussac

77005 PFZS

Cher Monsieur,

Pans quelques joui partent deux amis a moi qui travai]Jent

chez herJ poarun voago en Allemapne et France ou us vont

viziter des lahoratoires. Je pense qu’ils voulent aussi vizitez

rue 2-aï—Lussac et j’ai hien eu envie de les joindre.

J’ai peut—etre l’int Lier. de chercher une autre poste ici

dans notae institut et u!tier les uestior.s des lois pour

m’occuper avec des problernes plus proche en vie reelle c’est

a dire de trouver dm solutions plus acceptable pour les coniitions

de travail eurtout pour des handicapes. Je vous serais tres

oblipe de recevoir un certificat aue j’ai travaille chez vous

du novembre 72 jusquu juillet 77.

Je vous en remercie par avance et vous prie d’apreer, cher

Monsieur, l’expression de mes sontirncnts les ueilleurs.

Mils F otemzson

Mailing address Telephone no Telegroms

Fock 08 - 23 69 00 Occuphealth

S-100 26 STOCKHOLM SWEDEN

A 16
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NATIONAl. BOARD 0F OCCUPATIONAL Stockholm, le 4.5.75

SAFETY AND HEALTH

Depcirtment of Occupational Health

Monsieur le Directeur

Professeur A WISNR

41, rue Gay — Lussac

PA1IS

Cher Monsieur,

Je vous remercie de votre gentille carte et comme nous

sommes deja en mois de Mars je pense Gu’il est grandement

temps de vous ecrire.

S’il y a ‘uelouechose que je reux faire pour vous aider

vous savez deja que je le fera avec un grand plaisir.

iien de nouveau est rasse en uede les deuniers moisu en

cc que concerne le question d’ergonomie que je sache.

Le nouveau “list of limit vulueîz” est sorti et apres

de discussion le lirnit pour vimylchlorid est baisse de

5G ppm a 1 ppm cause par des cas de cancer. Vous trouvez

ci joint la liste maigre gue je pense gue c’est un peu

nerifirique. Vous trouvez aussi la no.tvelle loi pour

protectien des travailleurs.

Je sera tres heureux de vous revoir et en attendant je

vous priee d’agreer, cher Monsieur, l’expression de mes

sentimcnts les meilleurs.

rllS Pctersson

Moiflng oddress Telephone no Telugroms

F,ck 08 - 23 69 00 Occuphe,Ith

S-100 26 STOCKHOLM SWEDEN

A 16
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ARBETARSKYDDSSTYRELSEN Translation
NATIONAL BOARD 0F OCCUPATIONAL
SAFETYANDHEALTH DIRECTIONS NO 100

LMIT VALUES

Directions concerning liait values

for air contaminants at places of

work

Issued by the

National Board of Occupational Safety

and Health, Sweden, in October, 1974.

Malfln: addreu

Fick

S-10026 STOCKHOLM SWEDEN
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INiR0DUCT ION

In 1969, after consultations with the National Board cf Occupational
Safety and Iiealth and other bodies, the National Institute cf Occupa—
tional ilealth published its Report No 13 entitled “Recommended thresh—
old lirnit values for air pollutants at places of work”. The Institute
now forms part of the National Board of Occupational Safety and Health.
The report laid down threshold limit values for some 70 substances,
haed on a selection of values from the 1969 edition of the Threshold
Limit Value List of the American Conference of Covernmental Industrial
Hyienists (ACGIII). In only a few cases did the Swedish values differ
from the American ones.

The basis for the values in the directions presented here has prima
rily been documentation published by the U.S. National Institute cf
Occupational Safety and Health (NIOSH), the U.S. Occupational Safety
and Health Administration (0SHA) and. the American National Standards
Institute (ANSI), as well as by the Arbeitsstoffkommission der Deut—
schen lPorschungsgemeinschaft in the Federal Republic of Germany (BRD)
and the Czech Threshold Limit Value Committee. Information in current
technical literature and Swedish experience, as well as available pub—
licatioris by the International Labour Organisation (ILo) t Geneva,
were also made use of.

This list of lirnit values supersedes the 1969 list issued by the Natio
nal Institute of Occupational Health. Limit values have been added for
a number of substances whîch are important for working life and at pre—
sent constitute practical problems as air contaminants at places cf
work. Account has been taken of essential new findins in laying down
these values. At the same time, the list cf limit values has been made
part of directions issued by the National oard cf Occupational Safety
and Health. A list cf carcinogens cf occupational importance has been
appended. The Board is intensifying its work on lirnit values, and the
individual values will bc reconsidered from time to time. It is also
the intention to acM further substances to the list now published.
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In order to provide uidance for the application of the Workers’ Pro
tection Act, the National ]3oard of Occupational Safety and Health, on
the authority- of Section 74 of the above Act, here’by issues the fol—
lowing directions concerning limit values for air contaminants at pla
ces of work.

TuE SIGuIFICPCE AiiD APPLICATION 0F THE LINIT VALUES
Tue :enera1 ni[nificance of the lirnit values

A limit valun state as a lijphest concentration of a substance in
the ar ai he place of work (an air contaminant). This concentration
in unua].]y given either in terms of mg per rn3 air or of litres of
gas (vapour) per one million litres of air (ppm). The object of the
liniiL value in to prevent employee’s at the place of work from being
exposed to the air contaminants in injurious or annoyin uantities.
The limit value shah thus be no low that an ernployee who, in the
‘course cf his work, is exposed te the air contaminant in amounts not
exceedin the lirnit value, in protected from injury or annçy-ance due
to the air contaminant. As far as this can be ascertained, this Bhould
also apply in the case of work of long duration, i.e. also for a comp—
lete workinr, hife, and for every employee. There in, however, great
variation in individual sensitivity. Therefore, the possibility cari—
net be excluded or a few people in a larre group which in exponed to
concentrations nround or even below the limit value, heinr sliht1y
affecteci for a short time. Nor can the possibility he completelr ex—
cluded of an even smahler nurnber of people in such a croup getting
symptoms of illness.

The difference between individuals in particularly great with refard
to the risk of allery. Even if an allery develops more rapidly and
easily aL a hih level of ex-posure, it in difficuit to say that there
in an exponure no low that an ahlergy cannot develop in sin4e mdi—
vicluals. Once an allergie condition has arisen, only an extremely
smahl new exposure in generally needed for the ahleric reaction to
develop. For this reason it in difficu.lt to lay down limit values
which ensure that no ahlergy wihl develop, even if the values speci—
fied for substances of a highly ahlergenic nature are particularly
low. People who have developed an allergy to a certain substance

should not be exposed to this substance again. In certain cases mea—
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sures cari be taken on tho basis of a medical examination to ensui’e

thab particularly sensiti.ve individuals are not employed in work

which ontails a special risk that an allergy will develop.

From the medica]. point of view, thore is no abso].ute or distinct bor

der une between injurious and non—injurious concentration, as the

basis of the limit values laid down. Even if the concentration of an

individual substance of the order of the limit value does not, as a

rule, entail a health hazard or entails only an insignificant health

hazard, efforts must nevertheless be made to keep ail air contami—

nants at the lowest possible concentration below the limit value.

This is particularly important if an employee is exposed to several

kinds of air contaminants simultaneously or if an employee is expo—

sed to air contaminants in the course of heavy work which causes a

considerable increase in the lung ventilation.

It must be ernphasized that the limit values must not be used as some

kind of acceptable values in the sense that such preventive measures

are not applied as can be taken in order to prevent exposure to van—

ous substances at concentrations below the limit values. The aggre—

gate exposure to a nu.mben of substances duning the lifetime of a man

may be significant with regard to his health. Every opportunity must

therefore be taken to reduce exposure of an employee to air contami—

nants or the injurious substances in other forms.

If an employee who is exposed to a substance at concentrations below

the limit value is troubled or has symptoms of illness, then it shail

not be regarded as impossible that the troubles or symptoms are rela—

ted to the exposure juat because the limit value had not beeri exoeeded.

The circumsta.nces of the case must be investigated. In thjs connection

attention is drawn ta the obligation on the part of a doctor who, in

the course of his work, gets to know of an ilineas hich may be con—

nected with working conditions, to report this to the supervisory

authonity (Section 52 of the Workers’ Protection Act).

Generally speaking, the ratio of the limit values of two substances

does not constitute a measure of the relative injunious effects of

these substances. One of the reasons for this is that two substan

ces have often been oonsidered. in view of.different properties when

the limit value has been decided upon.
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Zome limit values have for instance been laid down in order to prevent
injury on chronic exposure, while others have been laid down to prevent
acute effects such as intoxication effects due ta solvents or inflamma
tion of the mucous membranes due to irritant gases. It has been endea—
voured to achieve a certain margin of safety between the limit value
and a hazardous concentration, which is aiways desirable and ai’ rea—
ter or lesser importance dependin on the nature of the risk. In this
connectiori a relatively low limit value has been azsined for certain
substances in view of the fact that this concentration is considered.
attainable without practical difficulties. ‘2hus, the marin of safety
inherent in the limit value varies froin substance to substance.

Considerable difficulties are often experienced in determining accura—
tely the quantities of an air contaminant ta which an employee es expo—
sed. It is difficuit to obtain an air sarnple which d’ives an accurate
representation ai’ the air which the employee breathes at the place of
work, and it can also be difficuit to perform the analysis ai’ the air
sample with a high degree of accuracy. In order to obtain representa—
tive air sarnples one must plan and carry out the sampling in a correct
manner. For analysis of the samples,improved, special methods are gra—
dually being developed for dealing with the small quantities in q.ues—
t ion.

It is important that staff who perform occupational hygiene investiga
tions are aware of these circuinstances and that they have access to
the appropriate equipment for their investigations. The staff invol—
ved must have been trained. for their duties, for instance by attend—
ing the courses arranged by the National Board of Occupational Safety
and Health.

In view ai’ the limited accuracy and the chances of error which must
aiways be taken into account in connection with measurements, caro
must be taken in evaluating the resuits of these measurements and in
determining whether or not the limit value has been exceeded, unleso
a clear decision in one or the other direction is obtained in the
course of measurements of not too short a duration, or in the course
of repeated measurements.

It is recommended that even measurements,which indicate concentrations
of the same order as the lirnit value, are taken as the basis of measu—
res with a view to improving the environment. If, in a certain case,



ren,L;on Lo niippOo tht; . resuit in llnroiiablc? Jiie to acci—

d(n ti1 ni t’iw; Lanoen ntor L1lnrou(h irlvor1tj::aLiomj o1 the ‘ mm—

:3 tari mumic L h macle in o rd er tha t the basi s .Lor c, ci.i I on may be

more reliable.

The National Noard of Occupational Safety and Health and the Labour

Inspectorate can give recommendations concerning method.s of sampiinr;

and analysis, arid also advice concerning evaluation of the resuits.

The intention is that this activity shah be expanded. Information

cari also he obtained from the Chinics of Occupational Medicine.

In cases where H is doubtful whether the limit value is being exceeded

ai n certain place of work no that preventive measures are called for,

the labour Trmpectorate in responsible for the decicion.

Level values and ceihiu values

rphe limit values laid down are either level values or ceiling values

(denoted by T in the list).

The level value states a maximum permissible time—weighted average

concentration over an eight-hour working day. It is therefore per

missible for the numerical value of the level value to be exceeded

by a certain ainount for a short period, provided. that the concentra

tion in otherwise below the value specified, so that the tirne—weighted

average value in less than the limit value.

The amount hy which the specified value cari be exceeded and the length

of Lime over which this in permissible should be decided in each mdi—

vidual case on the basin of the properties and method of action of the

substance in question. Such art assessment nhould be carried out by a

person of good occupational hygiene training and practical experience.

It may be talcen as an approximate guide une with respect to preven

tive work that the numerical value of the level value should not be

exceecied over a period longer than 15 minutes per hour, and by an

amount in excess of

approxirnately 25 in the case of a substance with n.

himit value above 100 ppm or mg/rn3

approximately 50 in the case of a substance with a

himit value between 10 anci 100 pprn or
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approximately 100 in the case of a substance with a

unit value between 1 and 10 ppm or mg/rn3

approximately 200 in the case cf a substance with a

unit value less than 1 ppm or xng/m3

The above approximate rules prirnarily refer to substances, e.g. sol—

vents and certain gases, which may have an injurious effect already
durin one working day or parts of a day if the exposure is too high.
In the case of some substances, for instance silica duat, whose off—

ect becornes apparent after long exposure, these rules do not have the

saine importance. eneral1y speaking, it must be emphasized that the

average concentration over a working day is of fundamental importance
in comparing it with a leve]. value. In the case of certain substan

ces with a level value, a ceiling value has also been laid down, and

in these cases this ceiling value takes precedence over the approxi—

mate guide unes given above.

The ceiling value indicates a maximum permissible time-weighted aver

age concentration over a 15—minute period. The acceptable time—wei1—

ted average value for s. substance for which a ceiling value is speci—

Lied is normally considerably below this ceiling value. The ceiling

value is applied in the case of substances which have a rapid action

or are otherwise specially hazardous. The ceiling value may incorporate

hig’her concentrations of short duration. When necossary, the Labour

Inspectorate should be asked for advice concerning the implications cf

Fields cf application of the limit values

The limit values are used, inter alia, as the basis in the planning

and calculating of ventilation installations. The aim in this connec—

tion must be that the values obtained are below the limit values. The

air flows which are calculated on the basis cf the unit values and

other conditions must therefore be multiplied. by s. factor of safety

greater than one. This will assure that the quality of air will be

satisfactory even if the performance cf the ventilation plant is not

entirely as planned. In addition, every effort must always be made to

maintain a margin between the concentrations in the air at the place

of work and the lirnit value. The magnitude of the factor of safety

should be chosen in consultation with specialists in ventilation engi

neering, occupational hygiene and occupational medicine.
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The limit values are furthermore used in checking the quality of air

at places of work. The concentrations of containinants in the air are

measured and compareci with the limit values. If it is then found that

a limit value is exceeded,measures must be taken to ensure that the

employees will not in the future be excessively exposed to the air

contaminant. If the value is exceeded as the resuit of a temporary

cause, which it is considered vrill not be repeated, measures inay not

be necessary.

The measures necessary in ord.er to ensure that adverse conditions at

the place of work are eliminated, can be of several different kinds.

The measures can for instance be technical or organizational ones.

easures of this or similar type shah be applied if possible. In the

case of certain working processes, however, in the present state of

technology, personal safety eq.uipment must be used. The period after

which a certain measure shah he completed depende primarily on the

kind of air contaminant and. the extent to which its limit value is

being exceeded. If other measures require a long time to apply, then

personal safety equipment must be supplied and used in order to pre—

vent harmful or annoying exposure before the measures have been apphied.

In some of the directions issued. by the National l3oarcl of Occupational

Safety and Health for different kinds of work, there are special requi—

rements concernin lirnit values,

It is finally pointed out that the limit values caii be used as general

information concerning the properties of different substances from the

hygienic point of view. It in chiefly the extent of the preventive mea-.

sures which wihl be evident from this. To a certain extent, if the in—

formation concornin the himit value in combined vrith otber informa—

tiori relatLnr, ror instance, to the method oI’ action and volatility or
the substance, then some idea in also obtained concernin the extent

oC the risk associateci with handiing the substance concerned. Such

‘eneral inCorrrtation may be oC value, for instance in conjunction with

the choice oC raw mnaterials for the manufacture of composite products.

3y uning, Cor a composite product or a workin! process, substances

which have t’ne most Cavourable properties possible from the hygienic

point of view, a considerable contribution cari be made ta the improve—

ment o’ tIin vîorkin environment.

(;ccuationai .çjicne flVe3tiali0flC

In order to Onanre Lhat occuatîonal yieue inveti’atiorc elucidate
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the conditions o the wori:in! environnent in a penetratin and oiDjec—

tive rnanner, they should consist 0f measurements of the concentration of

contarninants in the air and of a correct evaluation of the resuits of

bhe rnocwuroinnt. Othor staeo of bho invotiation may comprise o..

contro]. of bite produots used and an examinci.tion of the wortcin pro

cess.

One of the objects of occupational hyiene measurements is to provide

as accurate an idea as possible of the concentration of contaminants

in the air which the employee breathes, in relation to the lirait value.

Measuremerits shah as a rule be performed in such a way that the air

sampie is taken directly in the breathin zone of the employee (expo—

sure measurement), either by personnel accompanying the employee

and cohiecting air sampies, or by the whole sampling equipment with

air pump etc being carried by the employee.

At places of work where work is of a iess mobile character, saniples

can in certain cases be collected. by means of stationary eq.uipment.

Analysis of the sample can in certain cases be perforrned directiy in

instruments which form part of the sampling equiprnent. In other cases

the sample is taken from the sampling eq.uipment and anaiyzed in a la—

boratory. In certain cases this is the oniy way in which analrsis is

possible.

Vïhen air contaminants with an assigiaed level value are measured, the

total sanplin, period must be so long that a representative average

value in obtained. Efforts must also be made to show the manner in

whjch tic concentrations vary at different tirnes. A oamplin period

o.E Lwo or thron compiete working days in the sanie week in oPten

necosnary in the case of normal operation. A-b places of work which

operate on n shift basis, ail the shifts must be invcstigated.

ril)e occurrence of n number of substances in a mixture may necessitate

the tcJcing o[’ separate namples for each substance, unlens the analjti—

cal inethod permits the takinr’ of a composite sample which in then aria—

]rzed with respect to the different substances.

In order to check n ceiling value samplos must ho coliecteri over n

period of 1 5 minu bec for analysis. Oontiriuously recordin instruments

can aise ‘se usci.
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The times of samplin and the durations of the sampling periods must
be determined in view cf operational, workin and other conditions

and the consequent variations in the concentrations of harmful sub

stances in the air. Sampling shah take place when work is proceed—
ing in the normal manner and when both the natural and mechanical

ventilation function ithe usual way. Special attention should be

devoted to the commencement and finish cf workin procesoes, charg—

ing and dischare operations and cleaning and repair work or other

special circurnstances, since these may give rise to high concentra—

tions of contaminants in the air. In cases where production has a

seasonal variation a.nd whore there are seasonal variations in venti

lation (such as open doors and windows in the summer), measurements

must ‘be carried out during different tirnes of the year. One method

is to use moasurement periods with random distribution and then to

make a statistical analysis to see whether or not the himit value

has been exceeded, presuming a certain probabihity is aimed at.

Vïhen the resuits cf the air investigations are available, they are

compared with the himit value for the substance concerned.

In assessing resuits of the measurement, consideration shah be given

to the simultaneous occurrence of a number of substances in the air,

since certain substances are capable of interaction. Such assessments

are often of a complex character and. should be carried out in consul

tation with specialists in the field of occupational med.icine. In

cases where specific information concerning the interaction of the

substances is not available, it should. be assumed that the effect of

sbstazces of similar action will be additive. The following formula

can then be apphied.

01 02 C3
— + — + — +

....... =1

Cl 02 03

where C denotes the concentrations of the various substances and G

denotes the himit values in the liat in the sanie u.nits.

The quotients may be regarded as a measure cf the contribution of the

individual substances te their agregate effeot. The sum of these quo

tients must not exceed. unity.

In connection with occupational hygiene investigations, there shah

be consultation between measuring personnel, the employer and. the

safety delegate (chief safety delegate) at the part cf the working
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place where the investig’ation is to be carried out. The safety dde—
ate and - directly or throuh him - the employees shah be informed
of tho remiits of the investigation. The safety comrnittee must be
kept informed. he cornpaiiy health service has an important function
in this connection.

Absorption throuh the skin etc

Certain chemical substances can penetrate throuh the skin even if it
is undamaped, and become absorbed in the body in this way. This app
lies primarily to substances in liuid or sohid form, but also to air
contaminarits in hih concentrations. The absorption from a liq.uid
(and also from a concentrated sas) can be very considerable. Substan-.
ces which can easily penetrate through the skin have been marked with
an H in the hist. For such substances the stated limit value gives
sufficient protection only on condition tha.t absorption through the
skin, as a result 0r direct contact with the substance in concentra—
ted form, caiinot occur. Special measures must be taken to prevent ab
sorption throuh the skin if such absorption may take place.

It nay be pointed out in this connection that many substances cari be
harmful not only on absorption into the body but also due to their
action on the skin. Solvents remove the natural fats from the skin
and rerider it more sensitive to the action of other substances.

CAflCIOcIC 3US2ANCES

Substances which have been round to be carcinoens in man or in animal
cxperir2ents havo been listed on p. 17. If they have not been included
in the main list, they have heen rouped in two classes which have beon
clenoted A and 3. fhere in also a sumrnary, denoted C, of the carcinoge—

nie substances which have been included in the list of himit values.

first class, A, coritains substances which must not occur in the

work in; environmen t.

Theso substances are considered to be hihly carcinogenic and to be
capable of causing cancer even at low exposures. No absorption into
the body is permitted of the substances in this class, whether through
the respirat;ory passag, the mouth or the skin. No himit values are

specified for these substances. Their himit values may be said to be

oq.ual to zero.
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The second clam, B, contains substances which may occur in conjunc—
Lion wi Lh work only afer tho Labour Inspectorate has specified the
inotliod of work to be employcc1 in oach indiviclua]. case.

These substances are suspected of being carcinogenic even in low Con
centrations.

In the case of substances in Class B a]o, exposure must be prevented
or in any case reduced to an absolute minimum. There are no limit
values specified for substances in Class B either. There is not enouIh
information available for this to be donc.

It must he emphasized that exposure to ail carcinogenic substances
shah at ail times be as low as possible. Compare section 2 p. 5.

BIOLOCICAL VALUES - MEDICAL CONTROL

In certain cases it may be appropriate to aess the degree of exposure
to dangerous substances at a place of work by means of blood and urine
tests. It is possible b.y means of these tests to obtain a ood estimate
of the ciuantities of harmful substances absorbed by the exposed person.
This is important when, for instance, absorption can occur both throuh
the lungs and through the skin.

Medicai control comprisin- analysis of blood or urine sampies may in
some cases ‘ce stipulated hy the National ]3oard of Occupational Safety
and Health. The Board will in such cases also specify the appropriate
control m€thod and the acceptable values.

LIST 0F LIMIT VALUES

The values in this list are level values, except in the cases where
the letter T appears in the Remarks column. In these cases the values
are ceilin values. The letter H indicates that the substance can be
absorbed to a. considerable extent also throuh the skin. As will be
seen on p.12, special measures may have to be taken in connection with
these substances. 2he letter K indicates that the substance has carci—
noenic properties, and the letter S indicates that the substance has
considerahle sensitisin (ahlerenic) properties. If a ppm value is
stated, the correspondin m/m3 value refers to exposure to as or

vapour.
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Substance Lirait value Remarks
ppm m/rn

Ao t.n.1di1iyci

Ae Loue

Acrolein

Allyl alcohol

Arnmon î a

Amyl acetate

Anil me

Antimony and its oxicles (as sb)

Antimony hydride (stibine)

Arsenic and its inoranic compounds
except hyaroen arsenide (as As)

Ilydrogen arsenide (arsine)

Asbestos a) (v.rith the exception of
chrocydolite, p. 18)

enzene, level value

Benzene, ceilinf; value

Casoline b) c)

Berrl 1juin

Lead (inoranic cornpounds, fumes and
dust)

Cotton dust (raw cotton)

Erornine

J3utyl acetate

J3utanol (butyl alcohol)

Oyanides (as C::)

IIydroen cyanide

Dust, inert, minerai, total content

Duot, nnrL, nincral, fine fraction a)

Duat, inert, oranic, total content

Diphny1

Di1ycic1y1e cUber

1 ,2—dichioroothane

Dine thyl formarnide

Dioxan

ibhanol (ethyl alcohol)

Ethyl ace tatn

Ethylene oxicle

thyl etlaer

Phenni

p—phenylenn c]iarni

1uo r

0.1

2

25

100

5

0.05

0.01

10

20

300

0.1

150

50

10

.—

0.5

20

10

25

1 000

300

20

400

5

0.1

o

1 200

0.25

5

18

525

19

0.5

0.25

0.05

0.05

2 fibres/ml

30

60

1 400

0.002 K

0.1

0.5

0.7

710

150

5

11

10

r;

r;

1

2.8

60

50

90

1 900

1 100

56

1 200

19

0.1

fl 2

H

H

K

K

!IK

HKT

‘-I

S

II

11K

j
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Substance Limit value Remarks
ppm

fluorides (as ?) — 2.5

ITvdror’en fluoride 3 2 T

Pormaldehyde 2 3 TS

Phosphine (hydroren 1)honphidP) 0.3 0.4

Phonphoric aeii (mit) — I

Pho’:ene (carbonyl chloride) 0.05 0.2 T

Phthalic anhydride 2 12

!thyline lycol monobutyl ether (butyl
glycol, butyl cellosolve) 240 11

thyline glycol monoethyl ether (ethyl
glycol, cellosolve) 100 370

Ethyline glycol monomethyl ether
(methyl cellosolve) 25 60 H

Hyd.razine 0.1 0.13 HKS

Iodine 0.1 1 T

Iron oxide, fumes 5
Cadmium anci its inorganic compounds,

total content (as cd) 0.05

Cadmium and itr3 inorga.nic compounas,
fisc fraction a) e.g. fumes (as Cd) 0.02

Calcium oxido — 2

Chlorine 1 3 T

Chlorine dioxide 0.1 0.3

Chloroform 25 125

Chloroprene (2—chloro—1,3—butadiene) 25 90 H

Hydrogen chloride 5 7 T

Cobalt and its inorganic cornpourds,
dust and fumes (as Ce) — 0.1 K

Carbon dioxide 5 000 9 000

Carbon disuiphide 10 30 H

Carbon monoxide 35 40

Carbon tetrachioride 10 65 H

Cristobalite 0.1 d)

Chromic acid and chromates (as Cr03) 0.05 K f) 3

Q,uartz 0.2 d)

Mercury, vapour 0.05

Mercury, aikyl compounds (as Hg) 0.01 HT

Mercury, its compounds with the
exception of aikyl (as 11g) — 0.05 HT

Nitrogen dioxide 5 9 T

ihjte spirit e) 100 600

:.:aieic acid anhydride 0.3 1

anganece 4ncl. its inorgwiic coin—
pound.s (as lin) level value 2.5
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Substance Limit value Rema±
ppm Lnç/rn

Mananese and its inoranic cors—
pounds (as rh’i) ceilin value — 5 T

Methanol (methyl alcohol) 200 260

Methylene bisphenyl isocyanate (i) 0.01 0.1 TS

:Iethylene chloricle 100 350

Methyl ethyl ketone (MEK) 150 440

Methyl isobutyl ketone (MIDK) 50 210

Methyl chloroforrn, see 1.1.1—tri—
chloro e thane

Sodium hydroxide 2 T

Nichel, metal and low—solubility
cornpounds (as Ni) — 0.01 K

Nickel carbonyl 0.001 0.007 K

Nitrobenzene 1 5 11

Nitroglycerine (Glycerol trinitrate) 0.2 2 11

Nitroglycol (ethylene :lycol dini—
trate, glycol dinitrate) 0.1 1 Ii

Octane g) 300 1 400

Ou rnist 5

Ozone 0.1 0.2

PCB (polychlorinated biphenyls) 0.5 H

Pentachiorophenol 0.5 H

Perchioroethylene, see tetrachioro—
e thyl en e

Pyridine 5 15

Nitric acid 5

Selenium and its inorganic cornpounds,
with the exception of selenic acid
(as Se) — 0.1

Selenic acid 0.01 0.05

Styrene 50 210

Suiphur dioxide 2 5

Suiphuric acid (mist) — 1

Hydrogen suiphide 10 15

Turpentine 100 560 S

Tetraethyl lead (as Ph) 0,075 H

Tetrarnethyl lead (as Ph) — 0.075 H

Tetrachioroethylene 30 200

Toluene 100 375

Toluene diisocyanate (2DI) 0.01 0.07 TS

Tridymite — 0.1 d)

1.1.1—trichioroetharre 100 540

Trichloroet1iyJene 30 i(0
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Substance .Limit value Remarks
ppm

Trirnethyl benzene 25 120
Vanadium oxide, fumes (as V)

— 0.05 T
Vanadium oxide, dust (an V) - 0.5
Vinyl acetate 10 30
Vinyl chloride, level value h) 1 5 HiC
Vinyl chloride, ceiiin value h) 5 15 HKT
Xylene 100 435
Zinc chloride, fumes — 1
Zinc oxide,fumes

— 5
Acetic acid 10 25
Acetic anhydride 5 20 T

a) or method of cletermination, sec Noticè 1974:31, Appendix of the
Asbestos Directias of the National Board of Occupational Safety
and }iealth.

b) In1urtrial rasoljne (calculated as octane) with a maximum 0.2%
aroinatics, and usual boilin point interval (65—100°C). Sec also
octane.

c) The effect of asoline in enerallr evaluated accordin to the
formula on p. 11 once its composition has been determined.

cl) Refers to particles with an eq.uivalent Stoke diameter 0.005 mm.
e) With a maximum 17 aromatics content and 150—200°C oi1ing point

interval.

f) Low—solubility compounds.

c) Sec also asoline.

h) See Notice 1974:30 of the Board for special trannitional reula—

tion’.

3pecial list of certain carcinogenic eubatanoee

A. Substances which shah noL ho used. in work== n = = = = = = = = = = = = = = = = = = == = = n =

ii -aminodiphenyl

}3enzidine and its saits

i]is—chloromethyl ethyl

Methyl chloromethyl ether

-naphthylamine

4—ni trodiphenyl
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U. ubi t.anoet whioIi znay be ued aoordin to tho iiuj truc btou ci’ the

Labour Inspeôtorate
;:=== ====

2-acetylaniine fluorene

Auramine (4,4’-imidocarbonyl—bis(N,N’—demethyl)aniline)

Dianisidine (3,3’ —dimethoxybenzidine)

Diazomethane

4-dimethyl aminoazobenzene

3,3’ —dichlorobenzidine

Diethyl suiphate

Dimothyl u1phate

Ethylenirnino

Fthy1 thiocarbimide

Chrocydolite

Methylene—o—ehloraniline (3,3’—dichloro—4,4’—diaminodiphenyl methane,
‘MOCA’)

ethy1 nitrosocarbimide (MW)

d_naphthylamine

N—nitrosodimethylamine (N,N’—dimethyl nitrosamine)

1 , 3-propane su.lphone

,8-propiolactone

Propylen imine

O —tolidine (3,3’_dimethyl benzidine)

C. Substances ror which limit values are specified in the list

Arsenic and its inoranic compounds wjth the exception of hydroen arse—
nid e

Asbestos (with the exception ofchrocydolite, see B above)

Benzene

Beryllium

Dio xan

p-Phenylene diaraine

Ilydraz me

Cobalt

Chromates (low—solubility compounde)

Nickel (metal and low—solubility compounda)

Nickel carbonyl

Vinyl chlorido
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OPF1 A 1 VE DAT 1

These directions are effective from lst January 1975. Preventîve mea—

sures which are necessary in order that the requirements in these

directions should be met shah, hôwever, be taken, or commmenced, as

soon as possible.

Stockholm, l4th October 1974.

TUE NATIONAL I3OARD 0F occupArI0NAL SAFETY ÂD HEALTH

In case of difference of opinion on the interpretation and

content of the text, the Swedish version shah be determining.



NATIONAL BOARD 0F OCCUPATIONAL Arbetarskyddsstyrelsen
SAFETY AND HEALTH

Department of Ocoupational Health Arbetsmedicinska avdelningen
S—100 26 STOCKHOLM 34, Swed,en 100 26 STOCKHOLM 34

Liat on publications and duplicated reports 1974

Publikations— och rapportfrteokning f5r &r 1974

1. Ânon. (ingen ARBETSMEDICINSKA KONTAKTDAGAR 1974 -

f5rfattare Program, sammanfattningar, deltagare
angiven)

Stockholm (Arbetarskyddssty-relsen) 1974. 23 sid.
(Utbildning 009/74)

2. Ânon. STUDIEHANDBOK. SKYDDSINC.ENJRSUTBILDNINGEN 1974/75

Stockholm (Ârbetarskyddsstyrelsen) 1974. 40 sid.
(Utbildning 010/74)

3+) Ager, B BULLERSITUATIONEN I SLGVERKEN
Sderqvist, A Arbetsgruppen mot sâgverksbuller. Meddelande nr 7,

1974. 2 sid. (Arbetarskyddsnmnden, Box 3208,
103 64 Stockholm). Ingâr aven i Tidningen Sàg
verken/Tr.varuindustrien (Stockholm) nr 3, 1974.

4. Aim, S BULLERBEK11PNING INOM VERICSTÂDSINDUSTRIN.
Dahlstedt, S Exempel pâ bullerreducerande tg.rder jamte en
(Akustik- kort presentation av bullertekniska principer.
Konsuit AB)

Stockholm (Arbetarskyddsstyrelsen) 1974. 393 sid.
(Undersikningsrapport AMT 101/74)

5+) Aininoff, S ERGONOMISK CHECKLISTA F5R TRANSPORT— OCH
Hansson, J—E H.ÂNTERINGSMÂSKINER. Reviderad. 1974
Petterseon, B

Stockholm (Forakningsstiftelsen Skogsarbeten,
Drottninggatan 97, 113 60 Stockholm) 1974. 23 sid,

6. Axelson, O VÀRMEBELASTNING I YRKESARBETE - BEDv1NINGSGRUNDER
Erikeson, U OCH MiTTEK)TIK
Olander, L Arbete och H.lsa (Arbetarskyddsverket) 1974:4.

Âstrand, I (red) 65 sid. Ca 120 1itt.e

x)
Swedish title8 have been translated onlï for d.oouments with English
summaries.
Req.uests for reprints should be sent direotly to the author. Items
with a +) are only obtainable through booksellers or through the
distributor mentioned. within hyphens.

S.rtryck (ur tidskrifter) kan j xnn av tillg&ng erh&llas gratis fr&n
resp f5rfattare. Ovriga publikationer betingar som regel vies kost—
nad. +) anger att publikationen ifrâga m&ste beet.llas genom bokhan—
del eller frLn den utgivare 80m angivits inom parentes.

—
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Istrand, I Ses ‘below after Z.

7+) Baneryd, K IIERSERG0N0MISK UNDERSKNING VID TGÂB TRELLE

LaerlSf, E BORG-HELSINGBORG. Socialpsykologiska aspekter.

Ingâr i Arbetsmil3ns anpassning tiil mnniskan
(Red.. Y Zotterman). Arbetsgruppen f5r studiet av

de iidres problem. Arbetarskyddsfonden. Sympo
sium i Stockholm 23 april 1974. sid. 39—50.

Stockholm (Allm.nna Frlaget) 1974.

8. Baneryd, K PSYKOLOGENS ROLL INOM F5RETAGSHXLS0VIRDEN?

Lindstr5m, K-G
Psykolognytt (Sveriges Psykologforbund) nr 10,

1974. sid. 14—15.

9. Bjerker, N MÏTUTRUSTNING AVSEDD FÔR REGISTRERING AV HÀNDENS

ENERGIABSORPTION UNDER ARBETE MED VIBRERANDE RAND

HILLNA VERKTYG

Stookholm (Arbetarskyddsstyrelsen) 1974. 40 sid.

11 litt.ref.
(Metodrapport ATvIMF 101/74)

10. Bjurvald, M UNDERSKNING AV TVI F5RARST0LAR KONSTRUERADE FR

Wikstrm, B-0 DM?WING AV HORISONTELLA OCH VERTIKALA VIBRATIONER

Stockholm (Arbetarslcyddsstyrelsen) 1974. 27 sid.

5 iitt.ref.
(Unders5kningsrapport AMA 018/74)

11. Boman, N IiSBEST PI VIRA ARBETSPLATSER — Asbestosprojektets

Christensson, B siutrapport

Stockholm (Arbetarskyddsstyrelsen) 1974. 70 sid. +

6 bila€or (57 sid.). 18 litt.ref.
(underskiiingsrapport ÂT 102/74)

12 Bratfisoh, Q 1974 IRS A.RBETSLEDARUTREDNING VID STATENS VGVERK

Gambera].e, F Information frân PTI (Psykotekniska institutet,
n us, Stockholms imiversitet, R&simdav.gen 101, 171 37

Soma) nr 64, 1974. 31 sid,

13. Byrn, D TWO POSSIBLE CASES 0F ANGIOSARCOMA 0F THE LIVER

Holmberg, B IN À GROUP 0F SWEDISH VINYL CHLORIDE-POLYVINYL

CHLORIDE WORKERS

The Anna].s of the New York Aoademy of Soienoes

246 (1974) p. 249.

14. ‘Calissendorff,B CYCLIC VARIATIONS IN TEE c—WAVE AMPLITUDE 0F TEE

Knave, B SHEEP ERG
Perseon, H E Vision Research 14 (1974) p. 1141—1145. 37 refs.

1 5. Einarsson, FREKOMST AV ALLERGENA METÂLLER (krom, koboit,

Lindstedt, G nickel) I OLJEEMULSIONER I VISSA VERKTYGSMASKINER

Wahlberg, Stockholm (Arbetarskyddsstyrelsen) 1974. 11 sid.

(Underskningsrapport AMK 002/74)

16. Ekblom, B PHYSICAL TRAINING, BRADYCARDIA, AND AUTONOMIC

Kilbom, Â NERVOUS SYSTEM
Soltysia.k, Soand. J. clin. Lab. Invest. 32 (1973) p. 251—256.

21 refs.
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17. Elgatrand, K ARBETARSKYDDSUTBILDNING UNDER DEBATT

Arbetsmilj (Stockholm) nr 5, 1974, p. 26—27.

18. Elgetrand, K UTBILDNING I ARBETSMILJÔ INOM GYMNASIESKOLAN

Biologen (Biologii.rarnas f5rening) nr 3, 1974,

sid 38—41. 13 litt.raf.

19. Erikason, U TEKNISK BESTIiMNING AV VRMEINDEX

Teohnical determination 0f a heat stress index

Arbete ooh Hlsa (Arbetarskyddsverket) 1974:7.

20 sid. + 7 bilagor (22 sid.) 5 litt.ref.

Swedish with English summary

2O Eriksson, U VÂRMEINDEX. Bakgrund oh frslag tifl. svenskt

index

Tidskrift fr VVS, Krl, El— ooh Miljteknik

(Stockholm) 45 (1974) 8, sid 49—51— 2 litt.rof

21. Faxvall, S UNDERSKNING AV VENTILATIONENS EFFEKT Pi PÂRTIKEL

Olander, L KONCENTRATIONEN VID TUNNEIRIVNING

Arbete och H.1sa (Arbetarskyddsverket) 1974:10.

75 sid.

22. Gamberale, F EXPOSITION F?iR LACKNAFTA — Psykologiska funktioner

Annwafl, G Exposure to white spirit — Psychological functions

Hultengren, M Arbete och H].sa (Arbetarskydd.sverket) 1974:1, sid

37—54, 3 litt.ref.
Swedish with English summary

23. Ganiberale, F EXPOSITION FÔR METYLENKLORID - Psykologiska funk

Annwall, G tioner
Hultengren, M Exposure to methyleno ohioride — Payohological

fun o tion s

Arbete ooh Balsa (Arbetarskyd.deverket) 1974:9, sid.

39—55, 21 litt.ref.
Swedish w:Lth English summary

24. Gamberale, F EXPOSURE TO STRENE - Psyohologioa,l functions

Hultengren, M Work—envjronment—health 11 (1974) . 86—93. 11 refs.

25. Gamberale, F KVINNÀNS iRBETSFÔRMÂGA UNDER MENSTRUATIONSCYKELN -

Strindberg, L Fysiologiska ooh psykologiska reaktioner

Wahlberg, I Women’a wo:rking oapacity during the menstrual cycle -

Physiological and psychologioa]. reactions

Arbete och H.lsa (Arbetarskydcisverket) 1974:6, 22 sid.

21 litt.ref.
Swedieh with nglish summary

26. Gemberale, P THE EFFECT 0F ANESTHETIC GASES ON TRE PSYCHOMOTOR

Sveneson, G AND PERCEPTUAL FIJNCTIONS 0F .ÂNESTHETIC NURSES

Work—envjron.ment—hea.lth 11 (1974) p. 108—113. 14 refs.

27. Gerhardason, G SILIKOSPROJECTETS SLUTRAP?ORT
Engman, L De]. 2. M.lsat;tning, omfattning ooh reaultat

.And.ersson, A
Isakseon, G Stockholm (Arbetarskya.asstyrelsen) 1974. 358 sid +

Magnusson, E bilagor. 61 litt.ref.

Sundquist, s (Unders6knjngrapport AMT 103/74—2)
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28. Gerhard.sson, G SILIKOSPROJEKTETS SLURAPP0RT
Isakeson, G De]. 3. Frebygando àtgr.er
ânderason,

Stockholm (Arbetarsky1dstyre1sen) 1974. 266 eid.

103/74_3)

29. Gullander, A FÔRMIGA TILL KRL1UTVECKLING I RATT, PEDAL 00E
Hansson, J-E HANDSPAK

Stockholm (Arbet.rsky-ddsstyrelsen) 1974. 15 sid.
5 litt.ref.
(Undersknigsrappor JviA C11/74)

30 Gustafason, L TILLBUDSRAPPORTERING TOM SKOGSBRUKET — en metod
f5r aktivare bet.icydd

Skosfakta (Skog oin, Fack, 104 05 Stockholm)
nr 1, 1974, 4 si’.. 4 litt.ef.

31 Guetafsson, L 0LYCKSFALLSFORSZNINENS NULiGE, MtJLIGEETER, BE—
GRNSNINGAR: Skg och jodbr’ik

Forskning om olycicsf1l i arbetslivet. Fredrag
och debattinlc vid koaf3rns den 15 januari 1974,
sid 56—65. Sv’ckholm (Abetarskyddsfonden, Svea—
vgen 166f 3 !..6 tokhlm) 1974.

32. Gustafsson, L TILLBDLSRÀPPûRTERNG on oiighet att minaka

olycksfallen

Skogen (Stockhol. rr 4 9974, sid. 130—132.

33. Hansson J—E PASSNINC AV iR3EEr
Stockholm (All2nna .Frlaget) 1974. 23 sid.

34+) Hansson, J-E ÀLDERsERGoNoMÏ: UNDEflSING VID TGAB TRELLE—
BORG, Teknsk. a-:1:ter

Ingâr i Arbetsmiljn8 anpassning tiil miiniskan
(Red. Y Zotterman). Arbetqrippen fr studiet av

de ldres prc‘:i. Arbotrskyddsfonden. Sympo
sium j Stockhoh. 23 april 1974. sid1 35—39.
Stcckholr (Âilmnra Frlset) 1974.

35. Hansson, J-E HAIÇDIKAPPEGONOMI - APASSNING AV ARBETET D
HJXLP AV ERGONOMIt RBETSBESKRIVNING

Fredrag hâliet p& ELMIA, J5nkping, 1974. 17 sid.
Stencil (Arbetaskyddsstyrelsen) 1974.

36. Hanason, J-E MASKINERGONOMI - iEFERENSDATA
ICluseil, L

Stockholm (Arbetarsky-ddsstyrelsen) 1974. 11 avsnitt
(Metodrapport AMi 001/74)

37+) Hansson, J-E VIBFATIONSBELASTNING Pi SK0GSMASKINFRARE
Wikstrm, B-0 Vibration strass n forstry drivers

Institutionen fr kogsteknik (Skogshgakolan,
770 73 Garpenberg) Rapporter ooh Uppsatser nr 67,
1974, 28 sid. 12 litt.ref.
Swediah with English summary
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38. Hansson, J—E TEST AV FRARSTOL

Stockholm (Arbetarskyddssty-relsen) 1974. 21 sid.
°

‘ 9 iitt.ref.
(Metodrapport ÀJ.A 010/74)

39+) Hansson, J—E FRARSTOLARS KONSTRUKTION
Sjfiot, L

Aff.rsekonomis skriftserie nr 54, 1974. Stockholm
(F3rlags AB Aff.rsekonomi, Faok, 103 60 Sthim) 1974

40, Hoimberg, B ARBETSMILJb

Ingàr i NR VAR HUR 1974, sid. 213—215. Stockholm
(Forum) 1973

41, Holmberg, B KEMISKA FAKTORER OCH BLISCANCER
Chemical factors and cancer of the bladder

L.kartidningen 71 (1974) 21, aid. 2173—2175.
58 litt,ref.
Swedish with Engiish summary

42, Hoimberg, B SOME FACTS ABOUT VINYL CHLORIDE

AJitBI0 (Oslo) 3 (1974) P. 235

43. Roimberg, B THE EFFECT 0F ORGANIC SOLVENTS IN ERYTHROCYTES
Jakobson, I DURING HYPOTONIC HEMOLYSIS
Malmfors, T

Environmental Research 7 (1974) p. 193—205. 38 refs.

44. Hoimberg, B THE CYTOTOXICITY 07 SOME ORGANIC SOLVENTS
Maimfore, T

vironmentai Research 7 (1974). p. 183—192. 27 refs.

45. Holmberg, B THE EFFECT 0F INDUSTRIAL SOLVENTS ON ADRENERGIC
Maimfors, T TRANSMITTER MECHANISMS

In Dynamioa of Degeneration and Growth in Neurons
(Ed: Fuxe, Oison & Zotterman) p. 191—200. 5 refs.
Oxford-New York (Pergamon Press) 1974.

46 Hoimberg, B THE IN]USTRIAL TOXICOLOGY 0F VINYL CHLORIDE
Molina, G A review

Work—envjronment—heaith 11 (1974) p. 138—144.
49 refs.

47. Holmr, I PHYSIOLOGY 0F SWIMMING MÀN. Thesis

Acta physioiogica soandinavica, Suppi. 407, 1974.
55 p. 91 refs.

48, Holmdr, I ARBETSFYSIOLOGISKA MÀTMETODER

Stockholm (Arbetarskyddsaty-relsen) 1974. 27 sid.
(Utbiidning 01 1/74)

49, Hultgren, G V DISCOMFORT GLARE kND DISTURBANCES FROM LIGHT
Knave, B REFLECTIONS IN AN OFFICE LANDSCAPE WITH CRT

DISPLAY TERMINALS

Applied Ergonomios 5 (1974). p. 2—8. 6 refs.

50. Hultgren, G V EYE DISCOMPORT WHEN READING MICROFILM IN DIFFER
Knave, B ENT ENLARGERS
Werner, M

Applied Ergonomios 5 (1974). p. 194—200. 3 refs.
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51. Jakob9on, I BIOTRANSFORMATIONEN AV TOLUEN, STYREN, METYL—
KLOROFORM OCH METYLENKLORID

i3tookholrn ( berkyddsatyre1a.n) 1974. 27 .id.
9 litt.ref.
(Unders Sknirgrapport MMT 101/74)

52. Jakobson, I PURIFICATION AND CARAC’t’ERIZATI0N 0F TWO LUTÂ—
Askelf, P THIONE-S-ARLTRÂISFERASE ACTIVITIES FROM RAT LIVER
F?iksson S

Abstr. Commun, 9h Meet. Fed.. Europ. Biochem. Soc.a.henberg, C (V7A 6Mannervik, B I’• . 7c

53 Jimel1 I Fi5RETAGSSKÔTERSK - ARBETSUPPGIFTER OCH UTBILDNING

Tidskrift f5r S7erigs sjukskterskor 41 (1974) 3,
sid, 18—19,

54. Kilbom, À CIRCULATORY ADPTATICN TO ISOMETRIC EXERCISE

Abstract of p*per from the International Symposium
of Sports and Exeroise Physiology, Paliala, Ootober
1974. p. 57.

55, Kilbom, I EFFECT 0F SYMPATEECTOMY AND PHARMACOLOGICAL BLOCK—
Malrnfors, T ALE ON HEART RATE IN TRAINED ANi) UNTRAINED RATS
Sivardsscn, K
Svan’edt E

Abstract of paper Ne. 781, Prooeedings of the In—
‘ ternational Union of Phyioiogioal Sciences. XXVI

International Congress, New Delhi 1974. P. 261.

56. Kjellin, K G ISOELECTRIC FOCUSING 0F CSF PROTEINS IN NEUROLO—
Vesterberg, O GICAL DISEASES

Journal of the neurological sciences 23 (1974).
p. 199—213% 20 refs,

57. Icnave, B HUR FÂRLIGA R MIKRQVÂGORNA?

Arbetsmilj5 (Stockholm) nr 7, 1974. p. 21

58, Knave, 3 CRRONIC EXPOSURE TO CARON DISULFIDE: EFFECTS ON
Kolmodin-Hedman,B OCCUP.ATIONALLY EXPOSED WORKERS WITH S?CIAL RE—
Pereson, H E FERENCE TO TEE NERVOUS SYSTEM
Goldborg, j M

Work—environment—heaith 11(1974). 49—58. 18 refs.

59. Knave, E THE ELECTR0RETINûGRAi - A REINTERPRETATION 0F ITS
J$ller, A BASIC COMPONENTS
Pereson, H E

Documenta Ophthalmologica Proceedings Series, XIth
I.S.C,E.R.G. Symposium, p. 237—244. 16 refs. The
Hague (Junk) 1974

60. Knave, B BELYSNINGEN I KONTORSLANDSKAP — RISK FR KONTRAST
Ottosson, A BLNDNING VID H5GA BELYSNINGSSTYRKOR?
Werner, M Lighting in office landscapes — hazard of disoom—
Bergquist- fort glare at high illuminances

Poppen, M
Nordisk Hygienisk Tidskrift 55 (1974) sid. 116—128.
5 litt.ref,
Swedish with English summary

61. Knave, B TEE EFFECT 0F BARBITURATE ON RETINAL FUNCTIONS
Persson, H E I. Effecte on the conventional eleotroretinogram

of the sheep eye

Acta physio].ogica scandinavica 91 (1974). p. 53—60.
20 refs.
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62. nave1 B THE EFFECT 0F BARBITURATE ON RETINAL FUNCTIONS
Persson, H E II. Effects on the C—wave of the electroretino—
Ni].sson, S E G gram aaid the standing ptentia1 of the sheep e

Acta physiologica scandinavioa 91 (1974). p. 180—
—186. 19 refs,

63. Knave, B TEE EFFECT 0F BARBITURATE ON RETINAL FUNCTIONS
Perseon, H E III. Effects on the isolated receptor responses

and the inner nuc]ar layer components in the
low—intensity electroretinogram of the sheep eye

Acta physiologioa scandinarioa 91 (1974). p. 187—
-.195. 31 ref2,

64. Knave, B A COMPARATIVE sruDY ON TEE EFFECTS 0F BÂRBITURATE
Persaon, H E AN]) ETHYL ALCOHOL ON RETINAL FUNCTIONS WITH SPE—
Niisson, S E G CIAL REFERENCE TO TEE C-WAVE 0F TEE ELECTRORETINO

GRAM AN]) TEE STA!])ING POTENTIAL 0F TEE SHEEP EYE

Acta ophthalmologia 52 (1974). p. 254—259. 13 refs.

65. Kolmodin- EXPOSURE TO LINDANE AN]) DDT AND TS EFFECTS ON DRUG
Hedman, B METABOLISM AND SERUM LI?OPROTEINS. Thesis

Stockholm (Norstedt) 1974. 48 p. 125 refs.

66. IColmodjn- DECREASED PLASMA HLLP—LIVES 0F ANTIPYRINE ÂND PHE—
Hedman, B NYLBUTAZONE IN WORKERS OCCUPATIONALLY EXPOSED TO

LINDANE AND DDT

In Dru.g Interactions (Ed. Morselli, Garattini and
Cohen) New York Raven Press) 1974. p. 249—257

67. Kolmoclin— CHANGES IN DRUG METABOLiS}t AND LIPOPROTEINS IN
Hedman, B WORKERS OCCUPATIONALY EX?OSED TO DDT ÂND LINDANE

Arhiv za Higijenu Rada i Toksikologiju (Zagreb) 24
(1973). p. 289—296

68. Krantz, S TEKNISKA ASPEKTER pI PÀRTIKiJLRÀ LUFTFÔRORENINGAR

Stockholm (Arbetarskyddsstyrelsen) 1974. 49 sid.
11 litt.ref.
(Utbildning 006/74)

69. Krantz, S FILTERPROVTAGNING AV FASTÂ AEROSOLER
Chrietensson, B -Stockholm (Arbetar3kyad.astyrelsen) 1974. 37 sid..

8 litt.ref.
(Utbildning 012/74)

70. Krantz, S UTVECKLING AV METOD FR DIREKTANALYS AV KVLRTS
Haberinann, H PI. MEMBRANFILTER

Stockholm (Arbetarskyd..sstyrelsen) 1974. 25 aid. +

15 diffraktogram. 6 litt.ref,
(Unders5kningsrapport ÂMTE 106/74)

71. Krantz, S ETT PROGRAM FÔR DATABEHANDLING OCH UTSIRIFT AV
Jansson, A RESULTAT FRk DAMMANALYSER

Stockholm (Arbetarskyddsstyrelaen) 1974. 5 sid. +

11 sid, bilagor
(Undersikningsrapport AMTE 108/74)
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72 • Krantz, S PROGRAMV.ARA FÔR DATABERÀLING OCR UTSKRIPI1 AV
Jansson, A RESULTAT FRÂN DA1!MANALYSER

Stockholm (Arbetarskyddsstyrelsen) 1974. 45 sid.
(Unders5kningsrapport AMTE 109/74)

73. Krantz, S OPTISK .AEALYS AV ASBESTDAJVIM
Limdgren, L

Stockholm (Arbetarakydasatyrelsen) 1974. 17 sid.
6 litt.ref.
(Undersikningsrapport AMTE 107/74)

74, LagerU5f, E OCCUPATIONAL ACCIDENTS IN FOREST WORK WITH POWER
CHAIN SAW

Training of Forest Workers — Study Group on Voca—
tional Training and Prevention of Accidents in
Forest Work Umeâ Meeting 10—13 Decernber 1973.
Volume IV. p. 281—290.
Stockholm (Arbetarskyddsstyrelsen) 1974

75+) Lagerlf, E OLYCKSFALLSPORSKNINGENS NUL.GE, MÔJLIGHETER, 3E-
GRSNINGAR. Olika angreppssatt inom olycksfalls—
forskning

Forskning om olycksfall j arbetalivet. Firedrag
och debattinlagg vid. konferens dan 15 januati 1974.
sid. 49—56. Stockholm (Arbetarskyddsfonden, Svea—
vàgen 166, 113 46 Stockholm) 1974

76k) Lager1f, E OLYCKSFALL

Ur Battre arbetsmilji: Grundkuro. Kapitel 7. 17 sid.
Stockholm (Arbetarskyddsnaxnnden — Brevskolan) 1974

77. Lagerlf, E RIKTIG RAPPORTERING 0M TILLBUD GER EFFTT
Baneryd, K Arbetsmilj (Stockholm) nr 2, 1974, aid. 12—13

78. Lidstrm, I—M VIBRÂTIONERS INVERKÀN Pi ÔVRE XTREMITETERN.
The effect of local vibration on the upper extra—
mite ta
Studier av vibrationsperception ooh vibrationsska
d.or i vissa yrken samt energiabaorption vid. arbete

med vibrerande verktyg

Arbete och Balsa (Arbetarskyddsverket) 1974:8.
128 sid. 169 litt.ef.
Swedish with English surnmary

79. Lidstr5m, I—M MEDICAL ASPECTS 0F RECENT VIBRATION WORK IN SWEDEN

In “The Vibration Syndrome” (Ed. W Taylor) Brtish
Acoustical Society Special Volume No. 2. p. 187—193.

London and New York (Academic Preas) 1974

80. Lidstr5m, I—M PERIPHERE KREISIÀUF- UND NERVENFUNICTI0SSTÔRUiGEN
BEl PERSONEN, DIE VIBRATIONSWIRKUNGEN ftBER DIE
H1NDE AUSGESETZT SIND

Arbeitsmedi3in—Sozialmed.izin—Praventivmedizin 9
(1974), p. 242—244. 26 refs.

81. Lind.berg, E BLISTUMÔRER OCR MILJÔFAXTORER I ETT PATIENTMÂTERIÂL

I STOCKHOLM
Bladder tumors and environmental factors in a mate—
rial from Stockholm

L.kartidrLingen 71 (1974) 21. sid 2176—2178. 2 litt.ref.

Swedish with English summary
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82. Lind.stedt, G TEE CHEMICÂL DIVISION. Â ehort introduction for
Vesterberg, O foreign vitor

Stookholm (Natime.1 3ard of Oocupa.tiona]. Safety
nd Hsalth) i974 1

(MIc OO1,74)

83. Lindstrim, B FYSIK ARBFTSMIX..Jh VID ETT SVE!SKT STILVERK MED
sXnsKI LD TONVIKT ( AGUPPLEVELSE

Exanensarbete ft.n Pykoiogiska Institutionen,
Stockholmz univeritt, 1974. 19 sid. Stockholm
Arbetartkydd;tyeï.en) 1974e

AiP 102/74)

84. Lindstr5m, K-G GARIi3 BDNfl V KYDDSF5RESKRIPTER I SKOGS
Sundstrm- RBETE

Frisk, C
Stockholm 1974. 8 sid +

2 bilaor. 4 lit rf
(Unersknirppr: MP 101/74)

85. Lindstrm, K-G BETEENDE OCH .TIT) VID FXLUUNGSARBETE
Sundstrrn—

(S•hkhei) nr 4, 1974, sid 122—123, 145

86. Olander, L OPERATIONSEUM VFNTILÂTIONSSTAI’TDARD OCH LUSTGAS
KONCENTRATIONER I Oi?ERATIONSRUM
Ventilation mn&ticn of opeatin theatres and
laughin—w e :tration in operating theatres

Arbte och (.tbetaiy-ddsverket) 1974:3.
41 sid. 6 litt.rf,
Swedish with Englih nummary

87. Olander, L VNTILATIQNST1IK
Del 1. Allm.nt (7) 95)
Del 2. Strmnin (59 id)

Eriksson, U Del 3. Mat— oeh nrcl1’atoder (53 sid)
Del 4, Underh&ll ch 1ctl, litteratur (22 sid)

Stookholm (Arbctarskyddsstyrelsen) 1974
(Utbi1dnin o02—OC’)5/74)

88. Olarider, L ÂTERLUFTFRING. Zyp’3nktor p4. risker och mjlighe—
ter med avseencio p4. Usofrliga gaser ooh partik—
lar

Tidskrif t fr VV Kyl., El— och Milj5teknik (Stock
holm) 45 (1974) 53—56, 1 litt.ref.

89. Skare, I BESTIING AV ÀM0NIZ I LUT
Stomrud, A—M

Stockholm (Arbetukyddsstyrelsen) 1974. 15 sid
(Underskninpport AMTG 105/74)

90. Skog, E IMMIJNOLOGICÂL TOLERAiCE MTD DERMAL EOSINOPHILIA
Wahlberg, J E INDUCED IN DINITROCHT,OROBENZENE-SENSITIZED GUI

NEA PICS

Acta Dermatoveer (Stockholm) 54 (1974) p. 437—441
8 refs.

91. Starland, H MYNDICHETERr 0RGA1ISATIONER M PL VERKS.AMMIL INOM
ÀRBETARSKYDDS- OCH ARBETSMILJQMRJ.DET (en sainmaii
s tl ining)

Stockholm (Arbetarskyddsstyrelsen) 1974. 44 sid
(Utbildning 007/74)
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92. Starland, H

93. Strindberg, L
Johansson, L
Carisson, A
Ljungqvist, E
istrand, I

94. Sundstr5m—
Frisk, C

95. Swensson, I
Swensaon, A

96. Swensson, I

97+) Teljstedt, H

98. Ulfvarson, U

99. Ulfvarson, U

100. Ulfvarson, U

101. Ulfvarson, U

ARBETARSKYDDS LACS TI PTN IN CEN S HTJVUDREGLER - s amman
fattning och vissa kommentarer

Stockholm (Ârbetarskyddsstyrelsen) 1974. 69 sid
(Utbildning 008/74)

FYSIOLOGISK BELASTNING VID ÔKAT ANDNINGSMOTSTIND
ORSAKAT AV ANDNINCSSKDD MIl) FILTER
Physiological load due to increased breathing
resistance while wearing a filter respirator

Arbete och H.lsa (Arbetarskyddsverket) 1974:5.
28 sjd. 13 litt.ref.
Swedish with English sumrnary

OLYCKSFALL VID FLLNING. Deistudie II. Beteende
och attityder vid fllningsarbete

F5redrag hâllet vid. konferens anordnad av Forsk—
ningsatiftelsen Skogsarbeten den 16 mai 1974.
Stencil (Arbetarskyadsstyrelsen) 1974. 11 sid.

SKORSTKNSFEJLRFACKETS HXLSOKONTROLL 1972

Stockholm (Arbetarsky-ddsstyrelsen) 1974. 30 sid +

49 tabeller + frâgeformulàr
(Underskningsrapport AMM 101/74)

ORGANIC MERCURIALS USED AS FUNGICIDES

Arhiv za Higijenu Rada i Tokaikologiju (Zagreb)
24 (1973) p. 307—316

MASKINELLT SKOGSARBETE I KONSTLJUS. Ergonomiska
aspekter pâ syn— och belysningsf5rhLl1andon.

Studii Forestaiia Suecica Nr 120, 1974, 74 sid.
25 litt.ref, Stockholm (Allrn.nna Fbriaget) 1974
Âkademisk avhandling, Skogsh5gskolan, Stockholm

DILIC ARBETSMILJÔ - VAD ÀR DET?

Svenska. Dagbladet 1974..05—16

ARBETSMIUÔPROELEM VID SVETSNING
1. Litteratur5versikt och projektplan
Woik environment problems raised by welding
1. Literature survey and projeot plan

Arbete och H.lsa (Arbetarskyddsverket) 1974:2.
47 sid + 1 bu. 211 litt.ref.
Swedish with &iglish summary

SYNPUNKTER Pi KEMISKA RISKER I FXRGINDUSTRIN OCH
INDUSTRIER 30M FÔRBRUKAR FR
1, Bindemedel

Skand. tidskr. fr Frg och Laok (Ki5penhamn) Mars
1974. sid 6—17

SYNPUNKTER Pi KEMISKA RISKER I F.RGINDUSTRIN OCII
INDU STRIER 50M F5RBRUK,ÂR FiRa
2. Pigment ooh lsningsmedel

Skand. tidskr. fr P.rg och Lack (Kpenhamn) Juni
1974. sid 13—23



11

102. Ulfvaraon, U SYNPUNKTER PÂ KEMISKA RISKER I F1RGINDUSTRIN OCH
INDUSTRIER 30M FRBRUKÀR FRG
3. Induitrier mod anviidning av ftirg- ooh la.okpro
duk ter

Skand. tid.skr. f5r Frg ooh Lack (KLpenhamn) nr 7/8
1974, sid 21—2e

103. Ulfvarson, U EXCRETION AND DISTRIBUTION 0F MERCURY IN RATS,
ANTIDOTES FOR MERCURY AND EFFECTS ON EGGPRODUCTION
AND FERTILITY 0F HENS ATER MERCURY ADMINISTRATION

Arhiv za Higijenu Rada i Toksikologiju (Zagreb)
24 (1973) p. 317—332

104e Ulfvarson, U TEIISK ARBETSHYQIEN - KEMISKA RISKFAKTORER

Stockholm (Arbetarskyddsstyrelsen) 1974. 167 sid
(Utbildning 001/74)

105. Wahlberg, J E 0LJESTNK KAN ORSAKA CANCER

Arbetsmi1j5 (Stockholm) nr 5, 1974, sid 16—17

106. Wahlberg, J E OCCUPATIONAL AND NON—OCCUPATIONAL SCROTAL CANCER
IN SWEDEN, 1958—1970

Acta Dermatovener (Stockholm) 54 (1974). p. 471—474.
14 refs,

107. Wallee, S THE INFLUENCE 0F SOME ALKYLATING AGENTS ON THE
STRUCTURE 0F DNA IN VITRO

Chem,—Biol. Interactions 9 (1974), p 97—103.
21 refs.

108. Vesterberg, O A MODIPIED METHOD FOR DETERtvII1’TING AMN0LEVULI—

Lindstedt, G NIC ACID IN URINE ELIMINATING SOME INTERPERENCES

Work—environment—health 11 (1974). p. 166—169. 5 ref s

109. Wikstri3m, B-0 VIBRATIONSBELASTNING Â SKOGSMASKINF5RARE VINTERTID

Friberg, M Stockholm (Arbetarskyddsstyrelsen) 1974. 12 sid +

1 bu. 4 litt.ref.
(underskningsrapport AMA 008/74)

110. Winell, M OLJEDIMMA — en litteraturi5versikt

Stockholm (Arbetarskyddsstrrelsen) 1974. 15 sid

35 litt.ref.
(Unders5kningsrapport AMMT 102/74)

Istrand, I NICRA PRINCIPER FR ARBETSANPASSNING

Ingâr j Arbetsmil3ns anpassning tiil m&iniskan
(Red. Y Zotterman). Arbetsgruppen fr studiet av
de àldres problem. Arbetarskyddsfonden. Symposiurr
i Stockholm 23 april 1974. Stockholm (Allmina Fbr

la€et) 1974. sid 12—20
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112. istrand, I EXPOSITION FR LÂCKNAFT.A — Koncentration j alveo

Kilbom, Â larluft och hlod under vila och arbete

vrum, P Exposure to white spirit — Concentration in a.lveo—

lar air and blood at rest and during exerciso

Arbete och Hàlsa (Arbetarsky-ddsverket) 1974:1.
sid 5—36. 7 litt,ref.
Swedish with English summary

113. istrand, I EXPOStJRE PC STYRENE - Concentration in alveolar air

Kilbom, Â ai-id blood. at rest and during exorcise and raetabolism

Work—environment—health 11 (1974). . 69—85

Vesterberg, O

114. istrand, I EXPOSITION FR METYLENKLORID - Koncentration i alveo—

5vrum, P lariuft och hlod under vila och arbete samt metabo—

Carisson, A lism
Exposure to methylene chloride — Concentration in

alveolar air and blood at rest and during exorcise
and its metabolism

Arbete och H1sa (Arbetarskyddsverket) 1974:9.
sid 5—38. 27 litt,ref.
Swedish with English summary
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Improving the

Reference has been made previously in .1achinery ta

the considerable attention being devoted hy industrialists

in Sweden to provision for unusually high standards

as regards the overali \\orking environment in piams

engaged in high-voiume repetition manufacturing opera

tions. Nlanv of the factors that are heing taken into

consideration are aimed at achieving the hest possible

conditions at the vorking positions — by suen meaures

as ensuring low noise levels. clean air and aoidance

of the risk of spiashing of fluids. Others are directed

towards the more personal needs of emplovees — ta

provide for enhanced interest and less monotony in the

work and to allow for relaxation in congental surround

ings. for exampie. Further indication of this trend

results from the recent opening of twa new factories

in the country.
One of these new factories is specifically for the

manufacture of motor-car engines at the rate of

275 000year. and a notable feature is that automatic

handiing arrangements have heen incoporated to obvi

ate heavv lifting to such an extent that it is envisaged

women will forni $0 per cent of the work force. The

well-publicized group asseniblv procedure is emploed

to permit job rotation and variation. and the provision

of buffer stocks enabies ail the workers to take mdi

vidual rest periods. For the latter purpose. each pro

duction depariment bas a directly-accessihle rest area.

and there are 10 larger such areas in special annexes.

An unusual design feature is that thc building is of

winged form. vith Iawn areas heteen the wings. In

conjunction with this arrangement. each wing bas ex

tensive windov.s at eve level in aIl three outer valls w

create the best possible contact with the surrounding

countryside for the occupants. oise-absorbine clad

ding niaterials are applied ta the ails and roof. and

suppliers of machine tuOlS ‘ hac bccn cbiird ta con

form with very stringent noise levels

The other nev factory is for the production of hall

bearings. and s very extensively autoniated ..\uain. the

group method of organizing the work-iorce is cm

ployed. ta enahie individual workers w take advantaae

of readily-accessibie rest rooms. The groups have separ

ate changing rooms. equipped with clothes Iockers that

are ventilated bv ducted varm air. also saunas. Vers

considerable roof height. speciaily-de’ioned decoration

schemes. and an unusual ventilation sstem .— together

with effective centralized arrangements ta rentove fumes

and mist from individual machines — ensure good vork

ing conditions. and the effectiveness vith shich noise

reduction techniques have heen appiied is such that

normal conversation is possible even close to 8-spindie

automatics in operation. Even so. the concern

effects of noise is such that the hearing of each cm

ployee is checked annually. and a persan is transferred

to different ork if anv marked deterioration in de

tected.
Such measures. no doubt. involve considerahie

financial expenditure. and in man cases they can he

implemented ;th full effecti’ enes ortlv when the

construction of a new factor buikiing is envisaged.

working environment

The experience of an Italian motor-car nianufactnrer

inclicates that the group method for asscmbly opera

tions results in lower overall efficiencv as compared

with the une procedure. to cause some increae in the

cost of the product. On the other hand. the objective

person vill realise that the aim with adoption of such

measures is the reduced labour turnover and diminihed

absenteeism ihat should resuli from irnprovcd job satis

faction — with a consectuent improvernent in produc

tivity.
It has been stated ihat there is a partict;lar probiem

in thiç connection in Sweden. due ta the vers- high

standard of general education and the consequent need

for persans ta derive greater satisfaction from their

vorking tasks than is normailv possible with the repeti

tian functions of relativelv low work content that are

usual for the successive stations on o conventional hgh

output production une. The frequent disputes that occur

in various sectors of the l3ritislt ehicie industrv. how

ever, indicate that Swedish manufacturers are not alone

in experiencing this prohiem. for enquiries ha e often

reveaied that although the announced reason for a

dispute is real. there is the underl ing facto; that the

workers are so hored hY their activities — or sa affected

by the noise: poor air, or general dirtiness in whieh

they must perform these activities — that thay svillinr!y

respond to a eau to v ithdraw their labour mereiy

because it affords them o respite.
Despite these production-orientated motives for the

innovations in factory design and equipntent that are

being implemented in Seden. a remark of sorne inter-

est vas made hv die erouo managing director for die

cornpany that set up the hail-bearino plant incntioned

carlier. 1-le indicated that in nianv instances, automa

tion arrangements had heen introduced hy bis cornpanv

hecause it had heen considered that the phvsical uni

mental strains impased on the mernlters cf the work.

force by the former manual techniques vere hecornir,e

too high. ‘ Although our task is ta produce goods ana

services.’ he stated. ‘ this must neyer become an excuse

for harming human heings in die process.



COMMUNAUTE EUROPEENNE 1ROGRAMME DE RECHERCHES TECHNIQUES

DU CHARBON ET DE L’ACIER EN MATIERE D’HYGIENE ET DE MEDECINE

HAUTE AUTORITE
DU TRAVAIL

DEMANDE DE SUBVENTION POUR VOYAGE D’ETUDE

(à remplir en triple exemplaire) 1)

L’INSTITUT .LL6QT&
tt 4!t5 E? lfTE9.

A L’INTENTION D’ENVOYER EN MISSION M.

PROFESSION ET TITRES: CH .L.T.gAaw)c J .LECILE,C.(4 5
AL.oi’,o,iris PE 4-

LIEU DE DEPART: f’RJLc

LIEUX DE DESTINATION: ..IO.C.1L.O.Lj-4 -

BUT DE LA MISSION:

-L P!.t.V’ILE4J

#i.crLcg...g
(En cWs de visite ‘de plusieurs centres, indiquer l’itinéraire envisagé)

________

i

LA MISSION COMMENCERA LE fZDuREE DE SEJOUR DANS LE CENTRE ‘—-

_________

EST DE ..iø JOURS; LE RETOUR S’EFFECTUERA PAR CONSEQUENT LE

L’INTERESSE VOYAGERA PAR

£-4,.t .

AVION jé4)2.L5..XiCJILÔLit

6Ji HQYEII E TRAhPRT ?‘mentions
(indiquer ci-dessous ce moyen de transport)

j
inutiles

OBSERVATIONS: ..LQ .21.4mA4yk d .Lp.wA,fR
illdJ4Lce4 ..L5n4 9.Len4.a

DATES .2

Par délégation du Président de la Haute Autorité Le Directeur de l’Institut et e’ventuellement le Directeur de
- l’organisme de tutelle financière et administrative de l’Institut

Le service de l’Administration Financière certifie que les dépenses qui résulteront du voyage d’e’tude ci-dessus’

sont couvertes par les provisions affecte’es à la recherche technique en matière d’hygiène et de médecine du
travail.

LUXEMBOURG, LE

1) Ce formulaire doit être adressé en triple exemplaire c la Haute Autorité quinze jours aiYant d’effectuer le voyage. La
Haute Autorité renvoie une copie avec la signature pour accord. Cette copie doit être annexée à la demande de rembour
sement.

2) En cas de prolongation nécessaire de la mission, il y n lieu d’établir une demande supplémentaire pour faire régulariser
cette prolongation.



R E G L E M E N T

RELATIF AUX FRAIS DE VOYAGE ET DE SEJOUR D’ETUDE

L’institut envoyant en mission (voyage d’étude) un de ses collaborateurs, en accord avec la
Haute Autorité, a droit:

1. Au remboursement des frais de voyage du lieu de départ au lieu de destination et vice-versa:
— en chemin de fer, 1ère classe, sur la base de l’itinéraire le plus courq
— pour les voyages comportant un parcours nocturne de plus de six heures, au rembourse

ment du prix du wagon-lit sur présentation du bulletin;
— pour les voyages en avion, au remboursement du prix du billet sur présentation de ce

dernier;

— pour les voyages effectués en voiture personnelle, à un remboursement correspondant au
coit du parcours en chemin de fer (1ère classe), sur la base de l’itinéraire le plus court,
sans toutefois pouvoir y comprendre le coût du wagon-lit. Seul celui qui a la charge de la
voiture peut réclamer le remboursement de ces frais, les autres experts en mission, dans
les mmes conditions de remboursement des frais de voyage, qui voyagent dans la mme
voiture n’y ont pas droit.

2. A une indemnité forfaitaire de frs.b. 950 par jour pour les experts allant à un lieu situé à50 km ou plus, et de frs.b. 500 pour ceux allant à un lieu situé à une distance inférieure
à 50 km.

Mission d’une durée supérieure à 24 heures:

— pour chaque période de 24 heures: indemnité journalière;
— pour la période résiduelle inférieure à 6 heures: pas de remboursement
— pour la période résiduelle comprise entre 6 hrs et 12 hrs: moitié de l’indemnité journalière;
— pour la période résiduelle supérieure à 12 heures: indemnité journalière.

3. Toutes demandes d’indemnité ou de remboursement des frais de voyage dépassant ceux
prévus dans ce réglement, devront être sôumises par l’Administration au Président de la
Haute Autorité ou à son délégué pour approbation, après avoir été dCiment justifiées.

4. Le paiement des indemnités et le remboursement des frais de voyage pourront s’effectuer
en espèces en francs belges à Luxembourg, ou par virement, au cours officiel de la Haute
Autorité, à une banque désignée pai l’Institut, de la contrevaleur en monnaie nationale de
son pays de résidence.



COMMUNAUTE EUROPEENNE
DU CHARBON ET DE L’ACIER

HAUTE AUTORITE

DIVISI0ê DES PROBLEMES DU TRAVAIL

REGLEMENT POUR VOYAGES D’ETUDE

Intérêt des voyages d’etude

Afin de favoriser l’échange d’idées et d’informations, la Haute Autorité aide financièrement
aux réunions des groupes de travail, voyages et stages consacrés à la recherche en matière de
médecine du travail.

Si, en règle générale, les réunions des groupes de travail s’avèrent suffisants pour les échan
ges de vues, on rencontre des circonstances où la documentation visuelle s’avère indispensable
pour apporter aux chercheurs une documentation rapide et précise sur certaines méthodes ou ap
pareils utilisés.

Conditions requises pour bénéficier ultérieurement du remboursement des frais de voyage

1. L’institut ou l’organisme employeur intéressé adressera à la Haute Autorité une demande avec
toutes indications utiles sur le spécialiste chargé de faire le voyage d’étude et le but du voyage
d’étude. Il sera fait mention notamment des instituts dont la visite est souhaitée. L’institut
utilisera à cet effet un formulaire spécial qui sera mis à sa disposition.

Au cas où l’institut demandeur n’a pas de personnalité juridique, l’institut ou l’organisme em
ployeur devra indiquer l’organisme de tutelle administrative auquel devra être fait le rembourse
ment des frais de voyage.

2. Le voyage d’étude doit se référer à des questions faisant partie du programme de recherches.

3. Le voyage d’étude doit avoir pour objet une documentation dans un ou plusieurs instituts, mais
non une participation à des congrès pour laquelle les instituts disposent généralement de fonds
spéciaux.

4. En principe, seuls les spécialistes de l’institut ou de l’organisme employeur, qui sont membres
du Comité de Recherches d’Hygiène et de Médecine du Travail de la Haute Autorité ou qui sont
membres d’un groupe de travail constitué dans le cadre de ce Comité, pourront être proposés

par l’institut ou l’organisme employeur intéressé pour faire un voyage d’étude.

5. En cas de visite successive de plusieurs centres voisins, l’institut ou l’organisme employeur

intéressé établira un circuit rationnel.

6. En principe, tout voyage supérieur à 10 jours dans un centre est assimilé à un stage et donne

lieu à une procédure spéciale.

7. A la demande présentée par l’institut ou l’organisme employeur intéressé, la Haute Autorité

fait réponse dans les meilleurs délais. Elle tait connartre à l’institut ou à l’organisme employeur

intéressé si elle prend à sa charge les frais de voyage et fait mention, le cas échéant, de la

durée de séjour prise en charge.

Formalités à remplir pour le remboursement

1. Dans le dlai de huitaine, l’institut ou l’organisme employeur intéressé adressera à la Haute
1. Autorité une demande de remboursement de frais de voyage. Il utilisera dans ce but le formulaire

spécialement prévu à cet effet.

2. II sera adressé en mme temps à la Division des Problèmes du Travail un rapport sur les résul

tats de la mission et les personnalités rencontrées. La Haute Autorité pourra faire état de ce

rapport, exception faite des renseignements auxquels l’institut ou l’organisme employeur in

téressé désire attacher un caractère confidentiel. Ce rapport est transmis aux membres du

Comité de Recherches.

3. Le remboursement des frais de voyage et de séjour est effectué par la Haute Autorité aux con

ditions mentionnées dans un règlement spécial.

4. Le remboursement des frais de séjour est effectué dans les limites de la durée prévue lors de

l’agrément de la demande.
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Tenosyriovitis hi inuiuslry k e p.njve. k resuits in inrin’
riu ttic’r suniniarizes “k k hoped ihat u hetter undes1au’:.t;ne of the c-ns-:s of
enosVnoviris sviii resuit in uid )nJ.ccj1
,‘isj,q und the ccr.c.Ltrain;1g o’ opD:uious.”
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Lçjyç_4.irce.. is catised bv one or more of thc
fol1ovinu

(j) IflC.Ç17i!1(’L

An ‘T extiei er d.__o;’auitor will often usr
excessive force, beca e 0f tue mscOticention

that ii bet ter !‘c;pejiencc is
coupled with ]jIçkQLiining and J-k.of
supcvistn. dico tue use of e>:ccssive force is
COflhIUOrr.

(ii) ,lggrcssirc ls’ rkin, ieiIiods
zi.ivc.working mcihods ryjjabit

ui! (uscd at ail Unies). Içniporary. or fyasiahie
duration ami caused by such facturs as dom’sUc
atuicnts or stress ut. wok. for example. a
c1çe_h_a supevisor. bis cause cou!d also be

considecd a type of TcdispositioiiC

(iii) 7ofs
Excessive force inay be required because

the _tnoLisui table Sor.thejob or tliesp,etator

is using it (èorrect1y. Figure I shows un
cnd•cu ttin2 t ool uscd f0 eut 2 mm diameter
niCirumc piS. s
rcquircd for asluwucut. The ptiotngrap i shows

thut the .tcacLis1u1aree fur typicaLfemale
1ii_ud, fo when the pin is heing cut die handies

are 93 nun apart. Figure 2 shows electro—

N myoerapiis of a apid eut aitd the Finish of a

k slow eu t of u pin (witii extenia! ciect rodes on
flexoi dcitoriini subiimis). cnprcd vith u
stcady squcec of._W. j. ui’.J C; b oo a hand
dyiamoaiatcr. I t is reiiarL’!v that a femate

operator ‘vus uNe W use (hr, to!. cutting 600

pins pet day, cven for a Ih:ntI rcriod before
cveioin tesytiovili::. u: out o tcn

fcmu!e fp.j_v.pjkers v.ei e ILtabic (o eut eve;i

oac_pin Thisis u typicd c.unjde of a tool
requiring IL oni3..ex.cessl. trce but also u

) Iijgli nutiiber L î duy. Tue tool

was repiaccd Ly anii-oj’eiated cutter.

r

r

(iv) (uiIIïllS

May_ controls vecluire ece.ssie foc for

theiropeiation and pover usistunce siiou!d he

provided; t he force Unit cati be considcred

excessive is not an indcpenden t quantity but

must ho considered in relation to die frequcney

of operalion --— a snhject on which ergonomie

texts arc s t rungcly si!en t.

(y) C€,,n;iruic.utts
‘Off-speciflcation work pieccs, and ork

COï)pOflCfltS. are responsibie for many cases of

tcnos novitis because of he hicrcased force

rcquircd for asscrnh!y. These off-speciflation

parts are seldnin detected befnre causing strain,

and it lias iiecn found tllat operators wiIl oftcn

acccpt huJ compoflen (s without co;nplaint. In

addition (o .‘rong dim:’nsioas of comtonent

neccs;it:tnag die use of excesivc - force. tue

weather eau - eveti b.’ a Lictor. For cxa:itp!e,
p_l:U.. .uer.rs vlticTi bac! to be pus!ted mw ho!e;

in. e steci s)icet Itecaitte very.. hard in colJ

wcather tIc Inc rcaed nitisculur action requircd
for the insertion resul ted in tenosynovitis.

(b) Directif ni

Work sliouid be planned so diai the Uecessarv
yuc,vien!st[.fluers. hands arid ois do not caus:
5tr:n. In generai li mdv be suid ihat novc:tiertts
vttro(t tie bc’Jv or acros die frc’Q.Q.Lj.Lody ej

—

SÏTiILJJnlÇndfE ,

insolsad I Ossescr reciiifl_ b l1jt5sOth. coitipo
‘

•

ït is rmissib!c. \Vhile \lurrel in Eigoncinics’ ,:

siys “lur normal operution. tlic lorces to be called
for for sic] one-haiided operation (accoss body)
ahould be .pt_nJOrJb:inaboi.cL.2_01b in theory
3iis niay be quite sound: in pracdce. 5-10 lb pulk
ecrojlic_Leont. of tue body havenfoiiit
OSPcÀ1OSyflOvi(tS

Frequent use o lite hand tu Tlobects is
.undcsirablc, purticuluriy if niovenicnt c ii, eu

-çlocks’ebedire.tion.

(e) SpccLl
FnsL.uluseudnts..of hc_fingers, lianijs or. amis

cquire conieuhL: nut cu!ar_jiciivity. s;iiclt, if
cpcatcd.y.Iiii nal, eau lead tccno
synevitis. Oï5VloUSy. there must he a reasonable
coinpt:omisu het’veen die si svsj-’aed w!iich meltt h:
prcferred b3’ u svorbcr and die dcmunds of prod’c—
Uoit. T cLse’,.icf.IoLucns !SL

encountel cd svilere iltet e k u Ï:’Irt’. v.’i!l
obviousiy CncOLilag.’s tltC operutor (owurk :11 Wo

ls3_Lrate. or on tu:LJ1ne...pçvI.oaerutonç. ? •‘-«— — -

A factory sel 1h u pw±aeiic:z..bcinus had u fuir!v

ho’.vever. wlien ti:e
L- en_user_bv u euninanv 5viilt

did n_01 h:i e t Drc:’e ii bonus. tIt inaidence of
lu about itiiiil tU tii

former rate wlnte the v.oric (asseiihiv of stn:d
appihiuces) ami îti:

In some assemhiv operu lions. t1.:e.__p.e_Ljf
ucuJ-dnc. isdetemUneLl bv tue snecI ut the_:tsse-ubly.
Iinacon.vevo. In one futorv. t!cec varieçj bv
arecmen hciween titcwor.ej_aaJ.jnu:u’cinej t. In
soute instances, it couki be adva ta:oti5 tn:jjhe
çQn:ç__s.ped su as tu match the esthbsiicc!
variations in production rate duiitt die work
period.
(d) I’requc)1T

The ç1nj._uusverne.at vilI, like ttl•
f_r çn_uI . he ru ei;:s v.licn lucre is u

or svltcn Ut: work k .tiadiic.puced. A high
f i:if movemetit ineuns (liii LIt: iasJ:i_are
bcing u L’ost_oLŒe_iia:c and,sL e.
svith flic 1r2:ti)ity _ol’ t.eflt.)5flCik. un!esZ”iheie
are aduquate eri_oL.niusde le cry. Resi

p.rl.ocis ,c djtctl__ne..:,_ that tue rator tLJ2

(i!e: but (!luI h: •b:_ \‘,: _jfl_’.l:b. ,‘;ir i-tt.tes

ssi!Lb: u::J. \\h::i n’: au h [Hh. the u;t::ator is
r’:ri;s to :diow

.i:a:te:w r::-e-.::. b
vhere art c’pera tut h. y. orked until U:: ‘uus:’ 2.

the ‘vi.t. ‘5’r:.i—.,’ (mit trUr \so;: s.as

iirrpo.stbi:. li th.s.’ C:oc;, ti:C bonus us !L,tS WCIC

f.
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1ii!i ad l:id pro!):ihlv tieen spciit in :ivd:e by the
v(l[cL-. In Sueh cases. die ooeiatQr cin [‘e epeeted

tu heav’:iv from tli fQ.se’crII wceks or cveii

in inJ in ati(ii S otteil iecess:ry.

(e) i’’:iniL’cr

The t ehr—oS I3 flULs_uf a par-Licu!ar

uiïjLJ1iehodv (irm. hner. etc.) wHl ç!epiid.oi
and die ..froi._ai-LL!.e

fl1ivjijjjU. [3 eucile dinijinber :jiid !ciigth of

rest periods. bQuus _pa:i:1ents wiH ‘ricrease t!ieh31

fliU:iJer_ tj oCrflCL3 tjjii:ide. Overtime, b)’ increas

it1I!i4-e._-33,J.iLLed. viII also increase the total

nuurjLîu&vnerits per day. (ir)
Posiure
The dopiion uf an cLlect. pis.tiue whiie workine

viIl resuli in inniUsJUU&cui2Liia)Jk due w the

stade !.tmotrrunpsoI uss. Vhen u iyiuscte group

b jt.it tis!a,ie(.t die ,.,rcsbtion s ciLininn.hed anci

partial .aii;io[ic ecirkine. esiil ts. Theincrcasofneta—

boutes in die muscle prouablv enlises in flamna dj_.of
/ ti tttche1 tenjsen. \\/i;’ it is ;hai sa!ic

—--—-—--—-ç

\ Ioadn-.ot ---muscles in.. tbe -Ie, or ,,nne’ wit cause
) tCuO5yflOVitiS. there is7)iouN_ tlc icirs.veiI.v.orking

pu re will resu1 iin n 1wcr incidence utenosynoviuis

I L t I._ t —i or .. \ iiuL il t L t ItTLjS’ c stn_uraL r

_aun auidsijddeuu usles icduced [‘y rovIin tests

tu_u lue orearmS then ,ttLo-:u!)sJlis wifl beseunnnat’d in

of ,uueiS c)u_h touiu’ity 1:id n

incidence of due .uIiease. even - uuh. ie_oLk of die

‘r-:irniruuseics ‘i’pcau_s_1o heiÎich,ing’ed.

1hue ‘l.)U!s) :penr tu) .b Onie C(’iliCCii(ii_ at

iixpldk. beteecii :U1ern/ t-n.t u e :nd Lc1O-

s’cnu’ilus. lhL le._v.ork [‘oture is iure .llicti

( !Cs th tade_luicl (in iiuislcs In amiil uuuuiui.

ineans in pr.uctiec h:u ihe u_’or!er shuul [‘e s’itd un n

wjth :LieLL Lekni npu t die s. iii s!jouid

h doue wiih ti:e l)WS [‘y thcsLde anli tluejoreams

ljjinntal or Jughdy_ inclined _du-uv-a’.vards. Tlie.iviists
should fli_.!C l_.\Cd diees._ SliHtlçl ijÇ)l_ Lie vi5lely

spoead nor JjiuUy cincIucd. Tue fe_ei siiould [‘e sup

ported cuniiic loor or 1) ftesjof ade_cuate..size and

fliot pcdnls su iIi [‘e locntcd and dcsiguued so tinit

c.xtre:uc0L tiijule :uride fli.oiisnvoded. Even vith

carefu! work pi:ice desien ihere vil! he sonic stade

Ioh iug 0f Tnlusc!es. -

1osture wull iuow [‘e bricfly discusscd under due

haLhn5 of boy. upper urin. fnrenrm, wrist, hand,

ihum.u na_l tiiu’’eis :tiid len;. T)ds sep.urntion is coiivCniCiii

as il cn:.lds due POSIUtC of liii’ opernzor to [‘e çheekcd

siiuetic:ilR’.

To ierzuuccessJuy J.idiuig ad 10 niniiu

tnn stnhilitv, n wurker rccpnres u J1rLu_selt widuout

‘e.i!nb!e :nd vu du n -test. The sundin

(s:’-ec::r ue. lire. gru’%’s - ‘iL- uu_ies W ndntain.

eu iu;rilii p’dt.ui. Ihe ratiuii u!’ u tout

p:5!et..:u silert_i ervu. reuks in th uperator tnndin’

oe i-; v.ith L[’e \vuur!-lng tout poued [‘ove die peda!,

duus r uiriiu- -a ier_Ieiec. uni u_of sta.te. mueut:ir

vod-: tu sta!’duze tie..dioiy. _û’.iL pe1,iLS S ion !-L’uiF lec

tuseJ [‘y $etej

S\Liveiieu.g_ched.rs nue -.ur suitalule for o;er;Itors

e’.eeLjj _ep.’:i:iun vor< (unir iio:u!d thcy [‘e used [‘r
ns jirn j e uents c:ie oscl:utorv rot_ilion ni

tue sent aid s_l:jc._se nL..nrk is rieeded w puvent
this iuoveunent ut the sent. lue swivcliiuue chaur, d: tu
pour construction uni vecar, oftcu._wçL[’ies in thue
vertical plaule, vhich results in static work tu siabiliac

tue body.
I3ud-—po-st-iire is cronumon in .watch_repairers. wluo

typicaUy wor sente-i on an I S” iuig[i sent ut a 30” Iuih
beruch, Since due wn.ikine clhdaruc ro_th_ey is oniy

sevrIiuiches. u ben!.bau;k nui lui c!ued_s[’(u_uljers resuit,
‘flic solution (Fig 3) is tu use n ljjghinenclu on whiclu the
foearms are supported This ieeeps due bueksreuight and
a b:ic.k:reLis .proba[’ivnot neeessary.

A hent back otien restuits vhen there is a visiu!
prohien: tlw opeïator may ueed glnssea..or nLrge

mgo.i Fying lcns

Lippcrelrnt - -

uJ.aU.y, due upjee.ejllauu hçeulc/ [‘e èins_Jo_t!u.boJy: t; •

t)uis is not pr:icticabh duca duc ‘ecielu_sbi!cLbe.tn!çe;u
[‘y paddeu.LseibL:w.or.fore:Jrm 5i(’riS. !iexpCrien.,_ei

pe.(;t.uus tend tu use scre ç!ri;cr5 irs... t[’e-—-veriicui c3

pusiLnn. wi tli Unir dds ailove the. iop of due sere’:e—
driver handle uni the 1[’ow_level. .v;ith_tlue tc--of titeir

heais The sLaisaueseyaku.rsuu;k cauusesudeue nu;-.I die
r:uusLnuiu.iea .o de_nu nu ._:i c’’b._isntnlv tu

unuscies. uesuuT di i_e, in 1ti,ui reeeïc je...eondu ions wluich
u)! ICi) lead tt’!enoe’,ruvi tis aLe r one or OVO (!2u.5.

‘7,

/i

As unenlicuued , due rearms sluould ideaiiy b. s!glt:iv
ineliu.’d duvcncerd;; il s unfrtuuatc thut thL:-fc-_tl
posliuue i-e Ver)- seliruin pr;;nealulc lo-vever, n

Cu_liiWi c’unise cn ut [‘e aei;iei-eJ lev jj;ee

seat-to-be.nch_relationsluip. by luaving n tliiui bencli top.

hy avoiJing un!e fuaming uruder the fron t ni the hucii
uni [‘y cliuninating lnuiucecssary lieigut in jis auud
I_i L t ings -

aQnjists. vorkin on piece.work. have found ili:it
this ç’nnj’h iueihuutiuu ti!ef’j.ms is: s_’n tin!:

tliey work with tiucir koces loueluing due fn-’nt of tue
typewriir frn;ne tu adeinve ibis forerurnu posture.

Vluen due wude requuires the_foiea.rnss_.tculue_eienieuJ.
dieu fl;u j:_çJjLm_çb!s or istei are QfSen prielica.

[‘le.. tu C.uSC of the wutch repairer. pre’ ionsly
uncntioncl, paddin: k u:c’t necesnIrv ruosi of tue
loueiria rests oui tue hkdu heaeh. Vluite L k prcferuble to
vo;k u_itlu duc i’urCnruis paraliel aud;ut right au:cTes tu tue
front of t lue bu-dv. Ibis is usuniiv not praeuiL’ub[’e;

flCCrt!CC,. hL-tlrr .nr!: desn cnn rcs’dt in soute

inupro-cincat. T-or C\.u;ilp[’e. tu i:uipinu_e v.5:_ieu p’(luC,

duc t)1ec ritc[ i_eyu un slruu!J le ci’: in
:IulLl the tinlves se.ujed [‘y alenut Q inclues.

Wrist
‘orkin ;th n leat.v:risn. siuouuli be u.uicte’i because

StCutjC _ITuiuS,Jia’ y u h i reiuirei tu ma:ur,dtu

pns’tion.

---_ .- --. ---.- -_-- _- -
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dc:iI!y. the l:ti;.;s_.._of..jij__1iaur!s s!u.nild be inJind
ltctaflv :it an ; orjzoflt:j:,

bakot.th. ii’Jit b:’:td inchnE tu thc uiti

and haç.’k ut i 1tt ::rd tid ( )wnwards tu tha

r. ibis j.;ç1u e i .( _ns’. !Iv.pacU.uaLdc ut

coirsiderabie irnr’rrren t eau oftcn be aehieved . The
aç.i,noL u.tur wi dr u p.d u ones thigtr demonstrares

a good v;orIi;i ust:e ut tlr hand. p!uS hand support.

j in addiiorr to somC ut the dedrab1e fcaturcs previously

intioned. strch as db OV and upper. arru _iy.tlre Je_ of

tire body. 1Jd had hand n’sturc is’ii1?avoidabb in the

use et’ n tvpcwLiter: ttrc iraives of i!i keyboard of the

idea! typewrier. sepurated 9” upart as p;CViOUS!y

men tioned. strurld h jrJined, .downwards 02 the. iet’t

und rieht ut 3fl tu. the trori.unnd.
(t is uttetr 1>ss.rhie. bv dre use ot’ u siuip!e.._..jig. or

I1ting. tu redcsir the wui su ttr:j! u great i;nprovcioent

in zrrflt sitiur) is O!)utned \;I
CO SCcUCflt educ[toti in

useless museutar work.

t t is un tort u tia te tirat CrCofl umie anil ‘.vork studv

texts cive sr be!rt fld iLiI1! w;ine LIrcrarn:e of

uirirI Irand nuveinen t XVtdi. sueh novcnen ts und
extreruc re: ires arc anarurrricr!ly possib!e, they shouti
jr’furui the haiiuJoEçtLtivdwnri

7hu?nl> fl,ftl [1nLr.

irrari. hT) cr trdistiirctiurr 10 rimais. iras un

5:Ne tlrurrrb. i!s—; !flut .be.avot._!ed :is far as

nu. .b1 L!L: J:r25 su as nut tu rup:dy canse
ii s. A c:iu.c ut leu:. TroviLis on ep

000 usscrrrhiv \VUt kV.”.ts tr ici!’. t!c air-driver vith u
hnrii !cvcr\ l!r:rt cun i)e rr;dr

atcst by sevel:! :r:e- or ijini srnec/c hic tim:ted

f “t’ 1(151 tctuv;iuvi1Is U;itdd lu: cxcC..SVC tç’ of tir cti:rrrl:

Lu ntd this Oui.

• , ,• III fli,’ 5’iC\’, t _fl lui tri: Ic tiia u

worker iii tire fleid ut er lires iras iceentiv hecu
7/5...—._

r repurted as uçivrn.r inc’ tire ‘nen t ut flnner

squeezeactuut in ivci s by tiiuiiib-ptish bu t trins “tu give

moue v::; h tu hic ihurih. tire must pn.vertui it of

aH.”

u Le.Ljmh when
uscd. Tue use of tire i:nnd> k C;;:u;

-:.•:‘ •‘

objects are bei:rg pc:ej un. .::;ry ‘..i ‘.r t-:n

hvtncurrect
pliers suptIe(I arc nul suitab!c O;! t: i. t
s1rovs hc cornrnrrn grip ‘ri t pb:r •. . r, e ut
grip eau he cxpected tu cuise tery rlt; .1

Sue1Liug_i.s,,doacI1lrr2 _f:ngcr. tire rh: f;i ::r
us__çaJ..b._p1iers. Qonrat Ibis :nip ‘.itu

shovn in Figure G vhere threc flnger are bei;t: usd tu
squeeze the spring-loaded pliers notice that the tiantb
selaxed :rnd is flot being uscd.

Ugirtoess__oLiigcrg;p is an important fector. as
e-y tight.or..deatherip” imposes aireavy.s1;;

on tire-inuscies. This may be caused hy

te11rLcss Or

Legs

Tcnosynoviris is(i’?, n the iuwer extrernities, occur—
V;r’ i.isuailv in tire AcJjiH.J,eujdon. A_fesv. cases itac
been secit where tenosynovitis bus beca cuused hy tbr
operation of a foo.t.pcdai.

S(JMMARY

Tenus novitis in indust ry is expensive. l-or exam,!e,

lorîfuctur3’ Jost,Oflfl .‘oc n desy-in..ayea’ dm2 tu
tettosyrinvi tS. -

are r-çiispcrsed tOtn.sencwitis

bec-anse ut _circ&1, ri-a1..utr.rlsavJ u:r.r,çjes: .ph’t5
cari becurie 02ti!murik.:prc.d$rned IecuaseofWns:;.

SJrirs:cs:rt wr.nb. or a hc’;pe. resuit ir wor.iu’; vith
cnsd irrrrscies, anc! teirç’-unovitjs irlJ\’ CS;!t .krco(r2c1

or ce3 c_n’j.\emcnt5 et’ t ija:er.-, irnnd and:ms
are precipi ;rirrC causes. :iust s r-pi:rcs nndhund
t.unl. arc b:ui!y d;:.sjn’cd. md must oouutors :‘re cithcr

‘tiunincd ricsarçcetlv traind.
Ii s I oped lita t u ber leouiider.siandiug uf the

of tenusyrrovitis viit resub iii r-appaisai.oi ‘,ork—pi:rce

çLsigir auJ auJ ile _um:ecJ_t;:riig_o[
operatur. I t iras hceti s:rILI thut tire S\ SIil is u

cjxtfcssion _ot’ -f:rririre: iÏ ç_I:rtin woutd certainiy

,eJucc tic inLk_jearavryitjs.
Permission to publisir titis puper was i; mn by the

Director-General of Prtbflc iIeu!tlt. ew Suuth Waies.

iii t
It1L’i;ecr. I t,.: i-i’;c !‘ijtjhtjut, d- lI:irirterrer:rturc:cs

j;r lÇi-iti:r rlcr t.sprit;nn rm Set ra;iscti.jc.e:riitn—
di, ‘il. bit. Z. .4 ;erm-• I’I:rvi,,l. cjn.çIrt. .4 rf’f’;im’jr;f.
17:271-275. 1955.
Nlurr.’I. K. I: Ii,: I:’Lo’ri’,,ri, s, (‘ti.’mrr;in ::rl .rtl, IÇSS.
p. 2-t7.
1:nvir’imnllr1t. 7I”rc !;mv 2. I’)6’)_ p. SI.

ILvu?

Sonre ptrets svitir u .O” bend. siciflcaily desigrred fur

wiriIlt iliCiliiCLi racks . appeau ti. iiT:rce excessive ssorb on

the hilurflli. lire type ut’ pliets sirov n in Fjgrç 4 k

obvioustv iwe lei aide.

esdJLr7c.LY, r.. net1r’J.. ut’tcn stitt in excessyC_ lue

ofthc1rj,ul arit’,enusvnuvitis devc!ops. For exarnpie. n

b;1pLLsIltueI eau i1d icid sci tir tue correc t Wui’4 auJ 2.

ami pçuititil witii tic eihu’•’. by hic sidc.huj tire tue of

tIied1uIUI) tu.pusit Jyn_)’2p imf 111e scrcwdrk’er cari

be cxp.ected tu rç’irit jr terruvittivihis.
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w echioIcy to ut th worker

“This is no miracle plant,” says Volvo’s managing director
Pehr Gyllenhammar. “and it’s flot the world’s best and final
answer. but it is a different approach.” It is certainiy a break
from the conventional in-une assemblv system that originated
with Henrv Ford’s Model-T une in Detroit and that mas’ have
ended. some think, with Chevrolet’s Vega assembly une at
Lordstown, Ohio.

The Kalmar plant does flot have a conventional assembly
une that paces the workers. h is based. ftrst, on the team ap
t’c•ch and bas about 25 îeans of 15 wrkers each: each Learn
is responsible for one complete system in the automobile.
Second. the plant is also based on the use ofpowered wagons
that cari-v the car bodies. under manual or computer control.
to various team stations in sequence.

Although the team approach is flot entirely new to Swedish
industry or to Volvo. this is the first plant built from the
ground up to Suit the team concept. We want the emplovees
to work comfortably and not have to run after cars moving
along the une,” says Gyllenhammar.

The Kalmar plant cost about S20 million, about lOc more
than a standard assembly plant of the same size. But, if its
basic concepts are sound. this investment can be quickly re
covered bv reducing absenteeism and turnover (almost 205 at
the main Volvo plant) and by improvine product quality.

The assembly plant in Kalmar. a srnall city on the Swedish
southeast coast, is much smalier than the main Volvo plant in
Gothenburg, and it is designed for onlv about 60,000 car as
semblies per year, on two shifts. Kalmar was picked because
it has an available labor SUPP1V and because the Swedish
Governrnent allowed tax advantages. Originally. it was in
tended to suppl cars for Sweden and Finland. but now the
164 Model. the Volvo luxurv car, is being assembled there.
primanlv for the U. S. market.

At present there are about 300 workers (ultirnately to he
600). about 25 of them women. Although about haif the
workers at the main plant in Gothenburg are foreign, the
crew at Kalmar is aimosz entirelv Swedish. Pay is about S4
per hour. plus 25c in fringe benefits. Since the plant started
up. on1 one emplovee bas left. Kari-Eric Nilsson, Volvo pro
duction chief. hopes that turnover will stay that 10w.

The goals of the planners. working in cooperation with the
trade union. were the following:

1. Have people work in small groups.
2. Offer job rotation.
3. Allow for changes 0f production pace daily.
4. Help workers identifv with the product.
5. Make workers responsible for quality.
6. Give workers a real opportunitv to have some control of

their own working environment. Nilsson says you could flot
do this if you were tied to a conventional assembly une. Gyl
lenharnrnar says thev hope to bring hack the concept of pro
fessionals and craftsmen working in small shops.

Howitworks
Painted Volvo car bodies arrivé at the Kalmar plant by rail

from Volvo’s main Gothenburg plant. As they enter, they are

By Robert Skole, AM Stockholm correspondent

Volvo’s p’ant with a difference is
for more-civilized assembly work

Even though the plant consists of four hexagonal struc
turcs with a smailer additional hexagon for the plant of
fices, automobile production is stiil a linear process. The
hex structure has a purpose. however. in that it breaks up
the tlow into segments. and each team has its own serni
isoiated environment. In addition, almost everyone has an
outside waIl.

Numbers in the drawing refer to approximate locations
of the various teams. Letters indicate major elements in
the materials-handiing or control systems: A indicates bod
ies coming in from the railroad siding. B is a major mate
riaIs and components checkpoint, C is the central com
puter and control station.

In detail. the process works like this:
O and 1 are incoming car bodies, produced elsewhere

in Sweden.
2 is a body-storage area on the upper level, where

bodies are organized in the required sequence.
3 is an area for a preassembly team (removing seals

on welded fasteners. etc.).
4: control units assembled (steering wheel, etc.).
5: safetv details—seat beits, padding.
6: window glass. inner roof.
7: comfort details—heater, fan, ducts.
8: inspection.
9: electrical components.

10: instruments.
11: interior details.
12: decorations, trim.
13: inspection.
14: body moves down to lower floor, and its wagon is

lowered separatelv (D).
In the meantime. the engine. drive train, and suspension

components are built up. This is not a real chassis, as the
Volvo is a unit-body car, but the drive train must be laid
out and connected. including the engine, transmission,
drive shaft, front suspension and wheel spindies, rear axle,
and exhaust system. Then:

15: body is mounted to upper corner supports (posts)
on the chassis wagon.

16: wheels and brakes are added.
17: seats and carpets.
18: oil, gasoline, radiator fluid.
19: inspection.
20: repair and adjustment.

E is where cleared wagons return to starting point to get
new bodies.

F is exit from plant.
Compared with manv other auto-assembly plants, this

tooling is both more complex and more expensive. Bi..t
Volvo thinks that doing more with permanent equipment
to help the worker vill result in both better cars and better
workers.

Ameilcan achInigt, Septernber 2. 1974



Volvo paid 10% more for its new assembly plant than it
would have paid for a conventional plant, but the new one
is different; it was built to suit the team approach
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Technology to suit ‘me worker

I:

lifted to the upper level and assigned to a wagon.” Produc
tion details are entered in a central computer. Doors of the
body are removed to enable workers to get inside the body
more easily and also to ease the work of installing door
details.

The wagon. which Volvo officiais say is the real heart of the
new plant, is made of aluminum and moves on rubber wheels
at speeds up to about one mile an hour. The wagon carnes
the bodv autornaticallv. controlled bv impulses from the com
puter (relayed through electric cable bunied in the concrete
floor). from one work station to the next

However. the wagons are not “tied” to the computer con
trol system: thev can be operated manually or semiautomat
tcallv. This means that workers or teams can move the
wagons off the directional cable in the floor and bank the
units. This. in turn. means that an entire team can take a cof
fee break together if h wants to. or h can move a car to the
side to work on it separatelv. Workers can stand on the wagon
and work on the car as it moves along the floor. or they can
stop the wagon. The wagon is designed so that workers can
easily rcac into the door openines. Speciai safetv devices
hait the wagon if it runs into an object or a worker’s leg.

Each team is responsible for inspecting its own work. and
the teams are self-directing. For exampie. two or three work
ers can work together to assemble a system. or one worker

can assemble the entire svstem himself, or the team members
can each perform one part of the assembly.

Assemblv points are located along the outside walls of the
building. The plant consists of four hexagonal buildings built
together. with storage and supply rooms in the center. At the
corners are located pause rooms. where workers can get a
snack or have cotfee. Here are also located toilets. change
rooms. and sauna. There is one pause room and shower and
sauna room for each team, and, of course. separate men’s and
vomen’s saunas and show ers.

Most of the work is donc near relatively large windows,
looking out onto green areas. Noise levels in the plant are
kept at 65 decibels for most of the plant and not over 85 in
machine areas.

\Vhen the bodv work is completed on the upper floor, with
interior. steering wheel, electnical system. safety devices, etc.
instailed. the body moves to an elevator system.

While the bod was completed on the upper level. the
chassis” was being assembled on the lower level. The frame
is mounted on a special high wagon.” on which the frame
can be adjusted for best working height. The rest of this
wagon is sirnilar to the other wagon. being electrically pow
ered and computer or manuallv controiled. When the chassis
is completed. the body is married to the chassis. Then the
completed car rejoins its original “low wagon,” which has

48 American Machlnist, Se2ternber2. 1974



been lowered from the upper level separately. The completed
car rides on this wagon to the final test station.

Functional separation

Assernbly of the cars has been divided U b)’ functions.
such as interior. electrical, power. control svstem. and safetv
(interior padding and beits). Assernbly teams are organized
according to about 20 functions. In addition. there are teams
for testing and touch-up painting.

At each team site. there is a CRT (cathode ray tube) com
puter terminal for production and quality control. The central
computer knows here each car is in ihe plant. and il can
provide immediate details for production planning or parts
control or ordering. One feature of the system is its check of
failures. At the end ofeach five teams. there isa special quai
ity-conlrol Station vhere ail completed work is checked and
recorded in the computer. 1f a similar failure has occurred in
several cars in a row. a warning signal is sent to the respon
sible team via the team CRT screen. The computer svstem in
cludes four PDP-II computers (one for programming and
stand-h’).

Cause for optimism
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1. Volvo bodies arrive from other Swedish plants by rail, are
conveyed 10 this unload station and lifted onto the special Kalmar
wagons for the complete assembly sequence
2. Wagon has a built-in tilt device that presents underbody at a
convenient position for the workers to boit on gas tank, add front
suspension detaits, and do other such work
3. Multiple nutrunner for wheel-bolting s typical cf 10w-noise
tools that lçeep the noise at Kalmar down 10 a r?asonable level.
Note pipe guides for tool positioning
4. Computer terminal for each assembly team aids with
production control and quality control. Errors are noted by
inspectors farther along the me for team guidance
5. Working.level unit supports front-suspension subframe for
engine mounting and addtion cf accessory hardware. The
compiete drive system will be built up on this unit
6. Body and chassis are joined by lifting body from its wagon
and lowering il over the drive-train assernbly on its own unit.
Corner posts support body until il is connected
7. .ssemb)ed automobile is iinally sprayed with waxy
anticorrosion protective coating prior to shipment, which may be
b an overseas destination

the worlds best. from the worker viewpoint, according to
Leonard Woodcock of ihe uA’w. who visited there last year.
This is where Volvo installed a hvdraulic car-tiltino device
that makes it much casier for the workers to work on the un
derhodv. The tilt feature bas been incorporated in the wagons
at the Kalmar plant. too.

“\Ve have attempted to create a plant that will give people
mearina and satisfaction in their work.” says Gyllenhammar.
and b make it possible for them to cooperate around a task
in small. natural groups. A product made by people ho tind
their work rneaningful will he of high qualtv.”

In regard to Volvo’s planned assembly plant in Virginia.
Gvllenharnmar savs it vil1 not be a conventional une plant
but will be built according to the same basic philosophv as the
Kaimar plant. He sas it uon’t be a copy. though. But. he
adds. “The people are prettv much the same. They have high
educational levels and want meaningful jobs—-it doesn’t mat-
ter if thev are Virginians or Swedes.”

Volvo is also now building a new enoine plant at Skovde in
Sweden. also w use assembly teams. Saab. the other Swedish
car builder. has been operating such a plant for twa :;ears.
and. though the companv bas neyer made a complete study of
how the plant bas succeeded. it bas met ils production goals.
and one Saab official says the firm would neyer again build a
conventional line-system assembly plant.
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“Cornpared with the main Volvo plant. this is pure
heaven.” says one worker. But the main Volvo plant is one of
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21 Février 1975

Monsieur Toni Ivergard

ERGOLAB

Mosebacke Torg 18

• S 11620 STOCKHOLM

(Suède)

Cher ami,

C’est bien volontiers que nous accueillerons Madame

Ivergard au laboratoire. Il serait préférable qu’elle viennE..

le jeudi 5 Juin, car j’ai une réunion prévue pour l’après

midi du vendredi 6.

Nous pourrons effectivement avoir une conversation

intéressante, car nous nous intéressons beaucoup aux problèmE

de vieillissement en relation avec les conditions de travail

du point de vue physique et mental.

J’espère que vous trouverez le temps de l’accompagne

af in que nous puissions reprendre nos discussions passionnée

Bien amicalement,

A. Wisner

•1.

• . • •• .. . -.---------.- .--

• . ....•.. ..• -______

— •..-•. ••4f



l8th February 1975

Pro-Fessor A Y Wisner
Conservatoire National des Arts et [1tiers
41 Rue Gay-Lussac
PARIS 5
FRANKRIKE

Dear Alain,

It was very nice to meet you last autumn in Italy. The conference
was very interesting from several points o-F view. It was also quite
a shock to rneet some quite reactionary people. However, my main
impressions of the conference were very positive indeed.

I have heard that there is a conference in Paris about Social
Gerontology from the 2nd to the Sth of Juns this year. Ny wife
who is a work-psychologist and employsd at Ergolab (she is mainly
working with social psychological problems in the hotel and
restaurant area), will be visiting that con-Ference. She bas for
a long tirne been interested in gerontological problems and also
been responsible for courses preparing elderly people for their
old age pension.

It would be very interesting for ber if she were able to corne and
visit your instituts in the afternoon on the 5tb and/or 6th cf
June. She bas a general intsrest in ergonomics. It would therefore
be valuable for ber and aise for other people at Ergolab if she
couid get a general review cf and introduction to what you are
doing at your institute. If there is time over it wiil of course
be cf special interest for ber te hear more about projects with
more social and psychological ernphasis.

She wili rnost likely be arriving on Saturday [lay 2nd and leaving
late on Friday June 6th or early on June 7tb.

Witb best wishes,
Y s sincerely,

Toni Ivergrd -

8

cc.: Psykoiog Gun N Pettersson-Ivergrd, Ergolab

Ergonomilaboratoriet AB - Ergolab Postgiro: 446064-8

For forskning och konsultation Bankgiro: 471 - 0497

Mosebacke Torg 18 Telefon: 08-433530

S - 11620 Stockholm 08-4335 36

Sweden — 08-4335 85



17 Janvier 1975

Monsieur 130 Oscarsson

ARBETARSKYDDSFONDEN

Wenner—Green Center

Sveavgen 166, 8 tr

113 46 STOCKHOLM

Monsieur le Directeur Général,

J’ai reçu avec beaucoup de retard, du fait de la grève

des postes françaises, votre aimable invitation à participer au

séminaire que vous organisez à Stockholm, du 17 au 20 Mars 1975,

sur la recherche dans le domaine des accidents du travail.

Je ne vous cacherai pas que j’ai été très tenté de

venir à cette réunion dont la nécessité est grande et où j’aurais

rencontré des collègues particulièrement qualifiés.

Malheureusement, mon emploi du temps du mois de Mars

est déjà décidé depuis longtemps. Je dois, en particulier, aller

faire des conférences à Bruxelles et Louvain, et me rendre à des

réunions à Luxembourg et à Amsterdam. Si je joins à cela la charge

très lourde d’enseignement à cette période de l’année et les

travaux que je réalise dans l’industrie, je me trouve dans l’obli

gation de ne pas accepter votre invitation, malcrré ie regret très

sincère.

J’espère avoir d’autres occasions de participer au

remarquable effort suédois dans le domaine de l’amélioration des

conditions de travail.

Veuillez agréer, Monsieur le Directeur Général,

l’expression de mes sentiments dévoués.

A. Wisner



ARCETARSKYDDSFQNDEN
Swedsh Work Envronmen Fund Stockholm, November 20, 1974

/sEd

M. le Professeur A. Wisner
Laboratoire Physiologie du Travail -Er gonomie
Conservatoire National des Arts et Mtiers
41 Rue Gay-Lussac
PARISV France

Dear Sir, L)-’ p4XS4

The Swedish Work Environment Fund was established by act of the
Swedish legislature on 28 April 1971. The Fund is financed by means
of an increase in the compulsary fee paid by employers for occupational
injuries and diseases insurance. It is estimated that these contributions

O wili amount to over 70 million Swedish crowns (approx. $14 million)
per year from 1974, which shah be used for research,development,
education, and information in the field of working environments.

The Work Environment Fund shah, in accordance with its instructions,
support such research, development, education and information as can
counteract the occurence of occupational injuries and diseases and other
adverse heaith conditions that can arise as a result of working environ
ments, or can improve working environments and thereby on-the-job
heaith and safety.

As a part of these activities the Swedish Work Environment Fund is
arranging a seminar on industrial accident research. The purpose of
the seminar wihl be to discuss theories and methods in this field.

The seminar will take place in Stockholm, 17-ZOth March, 1975, the pro
gramme including both lectures and working groups. About thirty persons
are invited. The seminar wihl be held in English.

The Work Environment Fund has the honour to invite you to this seminar
and would be obhiged if you could give a thirty minutes lecture on your
industrial accident research work. Accomodation and travel expences
(economy class) wiil be paid by the Fund. In compensation for your lec
ture asum of 600 Sw.Cr. wil be paid.

We do hope that it wili be possible for you to accept this invitation. We
wouid be obhiged to get your answer as soon as possible and at the latest
on the l5th of December 1974, together with a short summary of your

O paper.

In order to be able to distribute ail papers before the seminar the dead
une for your definitive manuscript will be the l5th of February 1975.
Proceedings on the seminar will be pubiished.

If you have any questions regarding your paper, please contact Mrs
Ehisabeth Lagerkf, Secretary geaeral of the seminar.

You& sin,Céely

4naging Director Ehisabeth Lagerlif
Secretary general

Adess Teeio, Teegrcmdress

Wenner-Gre,, Crriter 03 30 65 00 Workheathfund

Svv5gen 166, 8 tr 03 - 3006 40

113 46 5iockhom 03- 300550



AR3ETARSKYDDSFONDEN
Swedish Work Environrnent Fund

Seminar on industrial accident research
17-2Oth March 1975

Prelirninarï invitation list

England

Professor W. T. Singleton, Birmingham

Finland

Engineer Stig Eriks son, Helsinki
Engineer Jorma Saari, Helsinki

Franc e

Professor J. Leplat, Paris
Professor A. Wisner, Paris

USA

Doctor Joseph Bryk, Chicago
Doctor Alex Cohen, Cincinnati

Western Germany

Doctor Kroemer, Dortmund

Sweden

Doctor Kurt Baneryd, Stockholm
Mr Lennart Gustafsson, Garpenberg
M. Pol. Charlie Karlsson, Karlstad
Engineer Urban Kjeil&n, Sundbyberg
Doctor Hans Klette, LundG: Doctor Jan Kroniund,

Doctor Cari Lager, Stockholm
Mrs Elisabeth Lagerliif, Stockholm
Profe s sor Nil s Lundgr en, Stockholm
Miss Britt-Christine Nils son, Skelleftehamn
Mr Bo Pettersson, Stockholm
Mr s Karin Sundstrôm-Frisk, Stockholm
Doctor Leif Swanstrim, Sk5vde
Doctor Jan Thor son, Stockholm

Adss

Wennr-Grer, Ccntor

Scvc,er, 66, 8 k

3 46 S[ckhem

03 - 30 6 00

- 30 06 40

03 - 30 05 50

ig,cncdss
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KtJNGL ARBETARSKYDDSSTYRELSEN
ARBETSMEDICINSKA AVDELNINGEN Datum 16 • 12 • 74 Vr beteckning

HandIggare Edert datum Eder betecknng

Monsieur le Directeur

Professeur A WISNER

41, rue G-ay—Lussac

75005 PARIS Frankrke

7

Cher Monsieur,

La rencontre avec Madame Teiger a Sofia m’a fait beaucoup de

plaisir mais aussi m’a donn une faute sur la conscience de

ma paresse de vous ecrire surtout comme je n’ai pas eu le

plaisir de vous voir pendant mon sejour court a Paris au mois

de juillet.

Je pense que Madame Tei’er vous avez informé sur la symposium.

Pour moi c’etait tres etonnant qu’on n’a presque pas discuté

le conditions de travail vie des travailleurs mais seulement

des problernes d’augmenter la production et la qualité. L’exposé

de Madame Teiger a et, ensemble des rapports de Professeur

Rohmeit, le plus interessant et elle a fait un presentation

excellent.

Les deers nouvelles d’ergonomie suedois:

Le docteur B Rnave ( que vous avez rencontre pendant votre

sejour de paques ) est choisi au prsent dans la societe

d’ergonomie nordique.

Les problemes a retrver un professeur en ergonomie a l’ecole

superieur technique a Lule. augmentent. Au lieu de Toni IvergRrd

on a proposé le directeur Ahirnan comme le plus qualifie. ( le

Postadress Gatuad ress Telefon T&egramadress
Fack Industrivagen 13 08-23 69 00 Occuphealth
10026 STOCKHOLM 34 Soma

A5



I.

directeur Ahiman. est le patron d’un grand usine de oaoutchuc.)

Mais comme il est involve’ des rationalisation les travailleurs

ne l’aime pas et ils ont protesté.

Vous trouvez ci—joint un copie d’une article sur les usine de

Volvo et je pense q.u’il peut peut—etre vous interesser.

Je vous souhaite un Jo-eux Noel et une Bonne Anne et vous

prie d’agrer, cher Monsieur, l’expression de mes. sentiments

les meilleurs.

Nus F Petersson
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cond:ttons pars aiT in battra cars.
On 24 Scruteynber, ‘r cC n airicialir -raT-ml

its ii.ew taç ai-r ut t—aLtçîn 1ni-r’:’ r:
Saove-ca ) in caraira.sr; rien. ri
wori-;sus:’s n nuiribi-a- cf inc-ont lr:zrbi aï
teciicoici.- V Ui acilinva :. i’Qi)

Lions, :35 ri’ins ibe otbr:r ‘:a.; t oLvo i. ::-
K-airant ou Oie Dab::: i’ ‘em. ;vh:chu:teaad
catir O:is vear. Tint vrrrir:’r a.::ei-ts ai. 5 1an’’ia
whrcb Voime catt-gori . r: teci-vn::
include niant d siçn ,-:,,i-i iam ara. ai.-: nain;
handbag c-ivi(cS, C-ia::: j ‘::iC aunh t
J’fly&fl;iiQ iital assea- Liv ;::it..,aiiures. ‘-,ann.:-:e.
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proc-in

‘Lita: plant design atSL:C-v-ri:. 110e rhat cf
Kalinar. O dry and rfie::- - ai., but i.bara rUt:
tjirrçt reseraifianr-e rti:.nr Gyileaiuin’ii:ar
ir:sisfs O-tut eacb factrn Las ils orvn se:
prnbierns a-crI must tharriare bave i: rata:
scluficr:s. IL-’,la tac O in ti’• mcm cf thi-ara’,’:’
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s:::’ ‘net :i’aise r-;”’---;a:a’ts as taE’ti LacU
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l’itt: Kahnar ca! ner c-Iim:naLes 4ofl. iu:d.:n:eatb ku c:.i

‘Ibis trend te brin wwneri imn Ibe work
fo’-ce i tcr° i S -n n r
because labour shortages are rvni f.
one-tbird cf the workers in \‘nit o’s oth’r
Skiivda plants are fareigne:s, thom): u
ùrouu— i’ ont h’ r ‘N”
\vith:n the Scandinavia:: f:-e-iabaor’:;xrha.ro
area. However, F ir1and i’;nwtvr’tmoriencin
its owo industniai boom and adwn’tisinr in
Sweden “F’ians. corne borne”.) \‘oho hns for
several years trird te broaden tic numh’.-r
cf jobs availahie te wornen, te tir ex-tout oC
enceuraging two wemon te siaro eue job;
tbree te take eue two-shift job; or krouns tu
make othm’ nart rima arrartrmnntsamo:a
1» / .—

t. ‘ L
ùig and job rotation sdt’uzu:s. absrnteeiwn
anong sucs’ part—lime workers is de:too
strahly !ower 1km aVeraftn.

ix addition tO J:: ii ring dexir os, iie nov
Sktivria fac-tory ho: oectrunir:aiy cortroiJod
machinine and :ssre/uiy urocedu: ok son
au tornat:c positir:ion mi sh:a:s î

. Cire (t10
correct vain ClEO!’N zoo: tic machine choosos
toc correct tb:caooss zoom ameaz:oe
ing 32 dilfercot si:i:n sises. Ovezt:ad ccr—
sTntts ‘tre tian a ZOO: ‘:0 t2LY1L.iCd k’ 0:0;
tic valve cleare:u:o is ak,o reci:o:f:d at&t.,
nati::allv. Citiez’ fl’JtC departzoonrs 3’e
sirtiiari3’ autorcatad. ‘lac cowpao: svs â flt&I

svstem Oi cOr: aïiO5tiC cocip;ocnt allows encra
cors te c:çwk thoir o-au w or:t. tant’ 515f

tde _ t. “ ir
oeb,.0tr Ovin rarderial hscrili::v. su D

“;nr.’cuioe onarazror” rutiler ttotn a rinoiers
:eocnzr:cn:inciis nc’w u .tuH- dccc :oensor

in oued nzuci,ine srzee. ;vith u
îuii-:ec,.:y ei:r:che€i job.

l:i0;Lrtt/.c ncrlrni

‘tic lino ta Voivo’s terce as.somb]y ut
SizizJa z;; labo T-stzaned carrier, coeur toc

ot’ r]e:r. liaI coilcets rind Carrais i’9
pu-ta for iv: une assen;biy. Tic carrions t’a-1kw
nananto: :‘‘c)O’: 10 lie boor. 51’Olil3;atl auto

:;.aiiy ii pciO t&nzS tic Ocniters t;iernst’;vc-s
iNfO nre;on’ zu;eJ ;nto z be guidunce sustora.
A or i-ko: r z tise mm t ho carier numide tic

OçraVNN: tuons hy usinni a mar:ai C-air
rima :‘eat-.r-; in ho. (or more ikoir soc) clesio€-n

i Vt Jca O li f
t; tu: n ;r ‘n;cnn Mmci aroend Ive axes.

‘r; efo: vo: k irzuividuativ or te
-. :;in rttî-. enCira:, as thev choer,

OU Ot u task az:mutber€
tirs::: N: ii mi;:ca:s.
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grander scalc—-just as cars ore iorger O
more comv1ited than entine. ïiie oHoar
carriers are iargc. fa1 pla’r os-—-big
to hold an assembler as wcU s a car-— ih
have devices to tinn the car on its Sj’: 05
work on the bottom. Anoter modri :0:-
chassis work mises the work ievei to soit 1:e
workcr or maie the chasis vith tha iev.
Both carrier types glide sienUy around he
Kalmar floor arid up and cinwn its bits i:e
ghostly servants, under com2uter eo::rÏ.
Information from ail tests i fed back te
cluster of smail computcrs (Dgita1 iEe o
ment PDP-l 1/40 systems vh ch scEe o
each car for its next desination accorg
to the test results. Thus a p;rt scratch fiai
occurred at tue mating c the bodv and
chassis is reported from a terminal on i.o
spot, and that carrier quietiy carres ils car
oiT to the paot shop at the optimum tine in
the production cycle.

Workers can override the centrai co:nn
ter from their terminais in cach area, auJ
even the terminai can he oorru1ed hy usini
manual pushbuttons on the carrier itsclf,
which is battery-powered for use off the
electronic guidance system. If a carrier giids
into an obtrusion (like a visiting joumnaist)
it stops immediateiy (and pabilesslv). Kairar
has about 275 of these cxpen:Jve but impers
sive devices. The carrier has oen streamuiord
and simplifled for use in Vo]vo’s riow assemLly
plant in the US, due to be opcned next ynr.

Like Skôvda. the Kalmor factory cixipha
sises team assemh)y, vith jobs organLad
functionaliy, so a worker is a “door expari”
or an “electricai svstem vcrker” rather thaa
a mere “auto assembler”. Two teams of about
20 each share a single forernari, not te mois
tiori a sauna, a cottee room, several meetisg
rooms, and a production engiiieer. Tifs
approach fiattens the traditinai management
structure considerably (and waers dowrx tho
dominance of the technicai experts) and re
places many supervisors with “instructrirs’
working with, rather than above, each teamn.

Torsanda’s task forces
Team work, aithough it gives the mdlvi

duals obvions “benefits” of mcmbership ami a
sense of identiScation with the product, is
flot so easy to achieve in an oider factory that
is already tied to the almighty assembly une.
Volvo’s huge Torsianda works at the cern
pany’s headquarters in Goteborg is 10 years
old. It is pleasant and new by car industry stan
dards, but vastly bigger arud inherently iess
flexible than the sparkling new littie fae
tirics at Kalmar or SkvJa Eveui so. the
company has managed to irnurcve jobs a
Torsianda for its 8000 workers (average ape
29; about 20 per cent of thern women). Troia
ing beginners now takes 10 days to learus Lt
least three different assembiy tasks, rather
than the three-days/one-task initiation tiret
existed before. About 2500 peoplc bivoived in
pruject groups or task forces of varions
kinds, usually five or six mon groups tl:at
initiate changes in the ivork or the environ-
ment through the union/works council
structure.

Over 1200 Torslanda employces have

clsos:o o leamo nc,v tdsks so thcv con enov
jo o:at,un. in the buJ’ sloop, for 0’..u’:pie.
ho aj zzsUOent a ai ixas changed froau e 6

rrun :uu svith two .nspecors Ot t;e top
ami .o at the haitom, to groups cf fire

‘e Jo its oa-n inssector (usualiv n
Ùrrn- u. Each gronp drues ail the necessarr
mnaurs md cleoi to a single booy. “The

sloop tnld. me ve were doing much
betor,’ says on:’ ruijuster proudly. Com-oeti
tira I) twon the four major departmeetts at
T:r:-i. ruja (prcssog, boy work. pair:. ami
asa:nbi:) scems tu ho tacitly cncouraged.
sloce it increases the sense 0f rnemnborship
ara t;-nrude m nJ y teat the comoaru!’
wenl in afl its plants. Torsianda lias eisa
in’otcd several ideas from fie new

(m:ie.c--for exampie. he carrier mochan.
sm limt UTi1S the car hody on its side during

elimiiatnug work uncicraeath.

Pro uci o inclependerice
‘Volvo is a verv inçtependcnt outtit, pmoud of

its atilirv to do rnost of its expansion ds:-cuh
seif-financing. (Soflening of the car inad:et.
if it con*ues, rrxay cause some stretci:out.
diniinufon, or outsicie financiog—--oi- ah
three—--f or the cornpany’s announced plans
tc spanci about £500 million over the next
five years on ncv or improved faciulties.)
Shareloohdings are ividely spread. and in o
coantrv vÏ1Os industry lias traditionally boen
deminateri hy fe’.’,’ familles, Gyhienhanumar
asserts bat Volvo has hecn free from (100f-
naruce by env ace group since its formation in
1927. Today. the basic premise of the com.
pauoy soeres c be: “Wc iike to be independent
and mohe dCCiSiOiiS far ourselves, So we
ass,ms roc ea-ripiooees dc. t’io.” Jn o country
notcworthy tcday foi- its ernphasis on iadust
mmi dc’mocracy, tha cuur’stion cf whether
Svadz1’s iargest employer ami taxpaycr has
inguonced the natuaal ethos, or vice versa.
is an ixoteresting one for academic conters
platicn. Tcn-tunately, for Volvo’s employees.
Pehr GyllcnI:amn:ar seerns to prefer to keep
his cortOurpialon f ocused on how to niai<e it
work.

Lookino: at his collection of cM, new and
nascent fectories, Gvl!enhemmar ensohasises
again th2t ‘Virtinia wiilbe different, too. V1e
will net end up with the Skvda soluiion or
the Keirsar solution; it will probabiy be o
third a1icrx ati’;e” I asi-:ed how he saw the
role cf management in his change: bis
mocel see’neis to he tnat cf a catayst If
you are a servisc,r experiencing tie situa
tion whi’i’ people duri’t tom up in the rnomn
ing. you gro’.v niol’e ;‘.‘ilhing te cinage.
Numbers are irnporiant and the snposvisor
bas te pu-mince the numbers. You wonder
evere dey if ou have 15 or 20 per cent of
your ‘vorloforce te -;eif ace. Live drough tiret
sittiun fox- a year, arrt pressure huiuds np,
wilh confderablo force frorn rhe bottora.
Thon if yco a.ld pressure from the top ‘rou
score te ::et cbange more quicklv thon ti-xe
normai cuifuco would permit. In the mid-1900s
there veren’t mariy managers who vouid
suppart whist wc are dring no”. So we have
movod a 1on way from the attitudes we
had ton veors ugo.”
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By dosepb . Cihm
Editor

[i’lIOUGII IT’S GENERA1.LY
kinowkdi2ed tliat ihe “bloc—e (lar

is an c’xaggt’rated phenom—
on in auto plants. thc’rc is a ro\v—

realizatioii ainong nanv au—

rrnotjse leadt-rs tilat itiinat(iv
oetldng substajitial 1)10.51 he donc
Iie(luec tu).’ iliincl—snIaslIing l)(Ic—
un anci inc’re.se the personal salis—
:-ttiou for facti )rv workers.
A. nuinher of efforts have becri
cIc rvcenllv tu improve the w ork

Z CilVjroflIH(-T)t :0k! ei)Iargc hIe
oh auto vurkers. lt-nauIt ut

a.nce, Saab of Swede n, G s f C
uiek and Coach and Roc-kwcll in—
national have ii)trc)cluucd suc-h
9grarns.
Blut pruhahlv thc fliost radieal,
tlv ancl serions c1inrt tu up)rade

in an auto faç-tors hits occurrcd

Kalutar, Ssveden. This approacit
mas or mav nui be ‘ls(’d ai 11w ncw
\olvo assem Id y plan t sia lcd ho 1w—
gin operat ion tif. Chesapeake, 1 D,
in 1976.

US. toi) auto exceultves are usoc—

eiallv curions hecause t hc’re is n

tidesprcacl tee ling filai serions job—
jumping anci absent sm hro:mglit
on iii S’.vedemt b. aIl lic’nc-c and ii

higim level oF education eould have
tI te sante cffcct in -\ fllerican auto

plants in the future.

Kalmnar haS attiai-teri auto eseeu—
tivcs anci lahor autiiorities Irons
around tlw world, anri cspCeiullV
froin the US. Amnung tue recciit

Ancriv-an yiSitjS ss ert’ I Ion; V Ford
I f, eliairmuan ut Forci Niotor Go ; jo—

sepli Codfrev, vice-p s:demt nf
C\îs Bodv aud Assciruhlv (tsuto.

L .1

dent uf the United Auto \‘oikets.
Starting in 1972, Volvo bmtih an

(‘IltIrcIs fl(’V tind ciiffercnt $2.jmnil—
lion auto plant itt Kainsar Bs this
sear, --100 workers had bec-n liired

tcsse’i’hls uf U. S —dc’stined cars
ltad lagon ah the rclativcls slow
rate of sc’ven cars per hour. At vear—
cod, its (:XpC’CtCd tInt the work
force svili cfimb tu 600, with outpnt
reaching 1:3 or 1-i cars per hour.

‘Ihe Kalmuar i.Npe’rimnc-nt - is an
effort k) imnprovc Oi) satislaotton b.
hringitig ti w sinali svorkslio1, bac-k
tu mnoclirn amltu—!nakint. its kcv ft-a—
tore is flic eliminatiun ol the
rc’lentlcss!v 100V) ng pruci oc-t ion hi te
introduc-c-cI bs flic first I Ic-nrv Forci.
Il aiso diminishes the fuit’ of the
foremnao c:onscierahis-.

Fehr (. (\llc-nl:JmnnIar. mnanag—
- ‘ I I .1.



irlg force beliind Kalmar, said, ‘‘ We
must create a factorv wliich, vitIi—
out sacrifici?Ig efficicncv and CCO—

nomic resliits, provicies the poSSi

hilitv for the emploves to vork in

groups, com inunicate frecly, carry
ou t job rotation, vary thei r rate of
ivork, feel identification witli the
producis, he aware of 1uality re—
sponsibilitv and also be in a position
to influence their vorking environ—
ment.”

To achieve these goals and to set
up the small-fac’torv atrnosphere, as—
sernblv at Kai niar is divided be—
tween about 2.5 separate teams of
10-20 people. Each team bas its
own area, osiiallv along an outer
vall ivith large windows, puis ‘‘per—
sonal accommodations.’’

After a brief training, the men
and wornen workers are expectcd to
develop n sense of professionai
pride since thev’ii he ahie to iistall
and becorne expert in une or more
cntire [inc-tians o[ tiw car.
functions are safety eqiiipnicnt,

driver cont rois, glass and hcad—
lining, contort fentures. electrical
svstcni. i nst ru mcii tation, internai
[ittiilgs, triin, assemhly of chassis tu
hoclv, brakes and wheels, engi ne

liook—up, sent anti eusluons, testiflg
of functions, sheet—metal adjustiiig,
rust—proo[ing anti surface finishing.

\Vorkers can partieipate in [lie
planning uf tlieir work aiid in t lic
suh—division 01 jolis. llievrt’ also
aI)Ie to ‘arv the rate ut ork. ( v1—

lenham mr cooperateci with the
\olvo I abor union in vorking out
the concept.

CO 0F SYSTE1

:t t ceoru of Pec’’itirc sv:tcin
are SOflie 250 int!ividii.c! battcrv—
posvercd carriers wii le h t rans port
boclicsnroiiiid tue plant, transmit
lof rnuiton about cadi car anti also
serve as workitig plat [oriris. Since
tlicse carriers are flot incc-hanicallv
coiineuti’d 10 aiiv ollier transporter
or ciircctlv’a tu [ht’ iiovcrncnt o!

i.ither itiits, U great deal of Frecdom
Iroin pressure is attaiiied.

(wii )WtidCd 0f tiii’sc carriers are

Io’v—icvçI nuits which arc ised tor
!iral aS,t’l1il)i\ of bouts. ‘1 lev have

n patented device for turning thc
hodies 90 deg on their sides b ina:
work casier on thc’ undcrhodv. The
reinaining 30 lugh-levcl carriers aft
uscd for assembling engities. dri-’e
trains. axies: aocl cxb;ius ‘v5teii)5.

Carriers are ciriven ut a spced n]]

up to one nipli (1.6 kmh) bu electiic:
metors controiled (‘ither [min n
met in cadi tcanI’s zone or [rom n
Cd ut mal CCIII puter. Con t roi of thc:
caïrier s t ra nsmitted t h roi igh elœ
trical impulses from cables in the
factorv Iloor. ‘lue carrier can also e
con t ru lied [ru in a sw i tcli co nscle
normaliv on hic front of tue unit. III

then opcratcs I ndepcnden h lv of t se

f loor cahios.
‘[o prdV(’lit collisions wit h pcope.

hie building auj uther carriers, carI
carrier iias tront and mar hiiuipcr

cgnippcd vihli automatic anti--col i-

Sion dc’vice. i’lsev cnn stop the cr-
riers ht’] un’ the cnergv—ahsorhiig
hiinipers arc 11111>’ ci)mpr(ssed.

i\t [lic start of the assutiiblv prie-
CSS, liii’ ho(lv s placcd 011 U li)W—ICV

cl carrier sviiose inimhcr is regs
tcred in tlw production conipiitcr’
‘I’he computer follows tins car ria,

tiirouglout [lie proccss, (lirectH[.
flic siippiv iii parts, aSst’ilil)Iv iii

struictuins ail(l (liiUlitV foilinv—iip.
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When the asseinbly process starts, a body is placed on a Iow-Ievel battery powered
assembly carrier. The designtion et the carrier s registered in a computer which
fcllows the carrier throughout the entre assembly procedure.
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A si’parato hgh
evet c-rier is fitted

wah n chasss fixture

for a’-aimbly 0f the

engin e,
trnnt.aasun, axles
aud c’<haist systom.

Since Ihis fixture con
be ralsed and
Io.’rod, issembly



aaped buildings and an office
uiiiding. Teani vurk zones usualtv
iic’ alung otic cif thc’ nianv outside

adls. Central arc’as are used Iargelv
Far parts inventur. Near eaeh team
neisaha e, rca in whch car—
icrs vit h four-tu—six hudies are
;Lmrecl un t il t he next team is rcadv.

Iii but one of tue buildings lias twu
LO)Ors.

Pcrsonal accoin mudations consist
oU coffee curnei s.’ ehangi ng ruunis
viith vashing facilities, shovers,
alUnas, Cirving cabinets, toilets,
‘iard robes and dot1 es cabinets. lue
rO)ffec corners have a eoftee—niaking
.1[achine, refrigerator. heater, pantrv
iincl \vall—to—wal I carpet ing.

Ail work and personal areas are

.‘cry bright, and a st rong effort has
)CCL’fl made tu reduce iiOSC levels.
iulvo feels it’s important for vork—
.‘rrs to he able tu tu! k tu each ut her.
OisC iS held tu a 65 decihel level jfl

iuuch of the plant, a!thoogh it mav

cach 85 dcci hels in soine work
ci n es.

f n actual operation, Kal ma r work—
irs arc responsihle for assemhlimig
:he cars, material handling and
llualit\ control.

Asseinblv tennis can seleet une of
.WO operating SVStcmns. ‘iIIC carriers,

low n straiglit une tlirough tin.’ tcarn

area. Or n terni mnav (lecide to have

its carriers dockecl moiti! cadi

fimnction is installed. Gencrallv, cadi

team is clividec! intu three—to—five—

mali s!ih-te.imS. 0f coorsc’, 1!ic

vhoIc operation is n Icarning cx

pcridnce and changes arc constantly

being made.
The assernblv process at K.aimar

hegins hen painted bodies arrive

froni tin Tnrslai;tln plants in Cutlî—

eiihurg iw rail. Othur parts arc

sliipped Iront Volvo supplier plants

atid ooiside su pilicrs,

ASSEMBLY PROCEDURE

First the hndv is p!aeed un a low—
level carrier atid lift cd tu the second
fluor where ten tennis i mis ta Il svs—
t ems. Duors are re moved, eu ni—

pietetl separat(lv and installed luter.

l)nring tliis timne (lic engine,
trarisnissiun, (lriv(’Shaft, axles antI

exhaust systeni are heing asseinl led
on n h igli—levcl carrier on tlic first

fluor. TI lis carrier t lien moves tu ihe

second fluor where tue power train

is married’’ tu the boclv. Tlien thc
complete liigh-level rig returns to

ilic’ grouiid fluor, vhcrc the car is
ul t i nia tels t ra os ferrecl to n lov—levcl

Carrier.

Alter thc brake [bic1 is put iii,

vlicels are iiistallcd and a final in
spection is made. ‘l’Iw asscnihls is
concl ucleci vit li underhodv senl i ng
and tue appl icatioti of a proteeti ve

vax coating.

Thus far, the resoits have report—

cdlv heen satisfactory. Hovever,
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Among tiC innc,ations tthe Kalmar plant isthe hody placed on its side so that

workers dont have to get into pits to attach underbody parts as thcy must in the U S
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Atter assembly of the chassis
components on the high-level carrier, tim

carrier is then moved to the second florr
where the power train is rnarried to the
body.

Volvo fcels tlrat the prograrn is stiil
vcrv much in tIre expcrimental
stage, witlr mi ieh tu he learneci he—
fore conclusions eau be (Irawil.

spokesinan, ‘‘ i’iaiikiv, we
t3riirk tire response’ of mir vorkers
bas bec’n tou positive su far. \Ve stiil
dont know bat tins SVStem wiil

give us. We rccentlv clccidc’d tu add
100 peuple ut Kaimar and 600 ap—
pi ied.’’

As tu tire cfficienev of the Kalmar
svstcin. US. auto assciirb!v officiais
sa that a force of -100 workcrs

y. uuld produce about 35 cars per
Imur in this country, conrpared tu
the seven per Imur nuw bei ng bruit
ut Kaimar. Aithougli it’s difficuit to
find plants ac-tuaiv doing me sarrie
an ount 0f ork on cars, its un por
tant aiso to reinember that US.
cals, with ail their accrssurics, re—
qiorc considcrahiv more lahor tu as—
sc’inihie thaH 1niropean cars.

iega rcllcss of lrow nniic.’li vorkers
are hored hv factorv vork and how
thev dislike if, tlncvll flot bave jobs
un less plants are efficient enorigh tu

produc’e automobiles at a con
petitive price anci ut u profit tu
stuckholders.

No une et kno s iiow tire Keil
mur opcration wrll vork—out or vf an
direction tire progra m nrav tuba
‘tet, Vulvo’s sincere gninhic in seck
illg solutions tu the faetorv snn
droine’’ niusi he rcspeeted.

js G1lcirlranrinar sain rccentls
‘iVe finci that peuple arc trot nu

u fter monev . . . inrorrcv is no lunrge
tire single incentivc. 1F it lnad ber
peuple vould stav nu ilteir jobs.’’

Sing!e copies of this artic’e are free.
Circlo 503 on the lnquiry Card.

FOJ ON KALMAR “‘ïERRFlC, 3UT

Henry Fard Il, chairman of Forci Motor Co., found the rre.v Volvo plant at
Kalmar, Sweden, f0 be “really terrific,” although he adrnitted fie didri’t
krow if [bat approach could be duplicated in a typical Arnerican high-vol
urne plant for a reasonable expenditure.

Forci visited Kalmar late mat spring as [fie guest cf Pehr G. Gylbinham
mar, managing director ol Volvo. When asked for fils evaluatiori of the
plant, fie replied, “I can’t give you an evaluation, but cnn teil you vlert I
think of il. You’d neyer think t was an automotive assembly plant.
They’ve donc some things there that Ive neyer soen anywhere, or even
ceintem plated.

“Ifs real!y an electronically-controlled plant. lt’s low volume, with
30,000 urats n year on mie sbift and 60,000 on two shifts, cornpared f0
ocr plutn Spain with a capacty of 260,000 units.”

Besicles Ibis Iow-volurne chat acteristic, Forci said you have to take info
consideration Volvo’s belief [bat thoy cnn save norrey ly reclucing their
turnover and quit rates.

country. We’ve neyer [rad the rates they’ve rad.

“lUs auite a plant. I was really surprised and Ive asked our people ni
cluding President Lee lacocca) to go in [fie fail and have a look al L.
think you’ve got to sec the Gothenburq plant and [lien go b Kalmar to toi
of get a comparison bctween the twa because cyan in Gathenburg, the’v,
donc some things vie’ve neyer (Jonc at Forci Motor Co.”

Arnong the innovations al Volvo that paticularly impressed and inc
ested Forci wrns a [remendons air-circulation syslem, ami [lie syston iii
which [[ne cars go down the asscmbly litres on tLter sinfes, so [[rat wor[err
dont have to gel inito pits to attactr parts to fIne unclerbocties.

Ford Concludmi, “From a tayman’s stancipoint, both plants are mn
trernely interesting, and Kalirrar is re;nlly terrifie. I dont know if [Iris ;an
ho donc in a [nigtr-volume plant for a reasonable expeniditure. I hopewi
can try to figure Urat ont.

“There’s another [bina I shornld sav. There’s no nelit in consideinr



2 Mai 1974

• Monsieur Iverg&d

Ergonomilaboratoriet

Mosebacke Torg 18

11620 STOCKHOM

Cher ami,

Je vous prie de me pardonner de vous écrire en

français. J’espère que vous trouverez quelqu’un pour vous

aider à lire cette lettre.

J’ai été très heureux de vous rencontrer et je vous

remercie des précieux documents que vous m’avez adressés.

J’ai déjà écrit au Professeur Odescaichi pour lui

demander de vous inviter, ainsi que Monsieur Kronlurid. J’espère

donc vous voir à Rimini.

Vous savez que vous êtes invité en permanence à Paris.

Veuillez agréer, cher ami, l’expression de mes

sentiments très cordiaux.

A. Wisner
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3 Mai 1974

Monsieur N. Petersson

• AMAT
Arbetarskyddsstyrelsen
FACK

s ioo 26 STOCKHOLM 34

Cher ami,

Je repense avec le même plaisir et le même intérêt à

mon séjour à Stockholm que vous avez su préparer avec intelli

gence et amitié.

En revenant à Paris, j’ai retrouvé mes soucis habituels

d’administration et une lettre de la C.C.E. à Luxembourg qui me

demande le rapport de synthèse sur les vibrations.

Je crois qu’il faut que vous nous l’adressiez dans

l’état où il se trouve, et s’il y a quelques modifications à

apporter sur la forme nous le ferons ici. Il ne faut pas être

perfectionniste et il vaut mieux remettre quelque chose qui

ne vous satisfait pas pleinement plutôt que de prendre un retard

trop considérable.

Je vous adresse toutes mes amitiés ainsi qu’à votre

compagne et espère vous revoir bientôt à Paris.

A. Wisner •



7 Janvier 1974

Monsieur Nus F. Peterson

Fogdevâgen 961

12158 JOHANNESHOV

(Suède)

Cher ami,

Je suis vraiment confus de répondre seulement maintenant
à vos lettres du 10 Octobre et du 12 Décembre, et aux envois de
documents qui les accompagnaient.

Nous avons pourtant été tous très sensibles à la part
que vous avez réservée aux membres du laboratoire dans le compte
rendu de vos recherches et de votre séjour en France.

J’aurais d aussi vous remercier des documents que vous
m’avez adressés sur la politique sociale suédoise et, en parti
culier, pour le remarquable fasciuule de Geijer sur la démocratie
industrielle. Ce document m’a été très utile pour un article que

je viens d’écrire sur le contenu des tâches et la charge de
travail.

J’espère que vous reviendrez bientôt en France. La
Scandinavie ne paraît pas si loin, puisque Monsieur Kuorinka a
pu déjà revenir pour trois mois.

Il est question que j’aie à préparer un rapport sur la
prospective des recherches dans le domaine des conditions de
travail. Si cela se confirme, j’ai l’intention de visiter les
pays scandinaves, car je crois que c’est une des régions du monde
où la réflexion est la plus sérieuse. J’espère que j’aurai, à ce
moment—là, l’occasion de vous revoir, peut—être même devrais—je
vous demander de participer à l’organisation de ce séjour.

Recevez, cher Peterson, avec mes amitiés, mes meilleurs
voeux pour la nouvelle année.

A. Wisner
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KUNGL ARBETARSKYDDSSTYRELSEN
ARBETSMEDICINSKA AVDELNINGEN Datum 12 • 12 • 73 Vâr betecknng

Handiâggare Edert datum Eder beteckning

Monsieur le Directeur

Professeur A WISNER

Laboratoire d’Ergonomie
41, ru.e Gay.rLussac

75005 Paris Frankrike

e

o

Cher Monsieur,

Tout d’abord je vous souhaite un Joyeux Noel et une

Bonne Année, aussi comme à votre famille. Je vous

remercie egalement pour l’ann4e —73 qui de ma part

a té rempli des experiences si utiles et merveilleux

grace mon sejour dans votre laboratoire.

Je reviens d’une semaine des vacances en Pologne ou

j’ai aussi visit4 le laboratoire ou travaille Docteur

Q Koradecka qui j’ai rencontr4 a votre laboratoire.

L’autre jour Monsieur iberg est devenu le premier

professeur d’ergonomie en Suede a l’ecole polytechnique

4 a Stockholm.

Vous trouvez ci—joint le magazine avec l’article de

rapport de Denain qui vient de paraitre. Si vous en voulez

encore des exemplaires je vous les envoie avec plaisir.

Je vous prie d’agréer, cher Monsieur, l’expression de



mes sentiments les meilleurs.

Nus P Ptersson



I
____

KUNGL ARBETARSKYDDSSTYRELSEN

Stockholm, le 10 octobre 1973

Monsieur le Directeur
Professeur A. WISNER
Laboratoire de Physiologie
du Travail - Ergonomie
41, rue Gay-Lussac
75005 PARIS

(D Cher Monsieur,

Je vous remercie cordialement de votre lettre si gentil du 3
septembre.

Je viens de finir le rapport de mon temps en France et vous trouvez
ci-joints deux exemplaires que je vous envoie malgré qu’il est
en suedois.

Je vais envoyer le rapport corrigé de CECA Monsieur BERTHOZ
dans quelques jours.

Pour le moment j’ai quitté les études des vibrations et je fais
un rapport sur le travail dans des imprimeries. Mais j’espère de
continuer étudier les vibrations que je trouve plus intéressants
et sur les quelles j’ai si beaucoup appris chez vous.

Ce serait avec un très grand plaisir que je vous reverrais ici
Stockholm.

Je pense que Monsieur Âberg connait des études Volvo très
bien. Son groupe travail pour le moment sur des questions ergono
mique de l’usine Lindesberg et on va profiter les resultats pour
l’usine Kalmar. Parmi d’autre chose l’usine sera construite
en forme d’etoile pour donner tout les operateurs contact avec
le lumière de jour. Le groupe d’Âberg a aussi construit une cabine

Q pour des barbeurs chez Volvo qui réduit le bruit et les poussiers.

Dans un mois le congrs annuel des ergonomistes scandinavies
aura lieu Lule o le premier enseignement superieur d’ergonomie
a commencg cette année.

Pour l’année prochaine la direction nationale de la securit de travail
laquelle notre laboratoire est situe on demande encore 150

postes et un augmentation du budget de 55 million franc 75 million
franc. Mais la securit ne fonctionne toujours pas très bien. Et
pour la première fois de l’histoire de droit suedois un ergonomist

(le Professeur Carls6à) est demandé comme expert dans un procès.



2.

Je vous envoie quelques brochures sur le milieu du travail redig
par la Confederation Generale du Travail. Je pense que c’est
surtout Monsiur Bouny et Monsieur Gurin qui s’en intéressent.
Ds que l’article de Denaix apparait je vous en envoie quelques
exemplaires.

Veuillez agréer, Cher Monsieur, l’expression de mes sentiments
très cordia.

-

Nils F. Petersson

Suppl.



Â5TRAND, IRMA, Arrt GuHARAY, AND JOHN WAI-ZREN. Circu
latory responses to arm exercise with different arm positions. J. Appi.
Physiol. 25(5): 528—532. 1968.—The circulatory response to
arm exercise by naihng at bcnch level, into wall at head level,
and into ceiling 10 cm above the head was studied in 11 sub
jects and comparcd to leg exercise. Oxygen uptake was ap
proximately 1 liter/min for ail three types of arm exercise ami
for 300 kpm/min on a bicycle ergometer. Heart rate, bIood
pressure, and lactate concentrations during arm exercise were
higher for nailing into ceiling than for nailing into wail anci
bench. In comparison with naihng into bench, bicycle exercise
at 300 kpm/min resulted in lower heart ràte, blood pressure,
and ventilation in relation to oxygen uptake. The diastolic
blood pressure during nailing into ceiling was higher than
during maximal leg exercise. The observcd clifferences between
the hemodynamie responses to arm exercise in different posi
tions indicate an increased sympathetic vasoconstrictor tone for
exercise with elevated arms.

exercise with small and large muscle groups; blood pressure
during arm exercise; lactate production; oxygen uptake during
exercise

E xERcISE with sinall and with large muscle groups has
been founci to elicit different hemodynamic responses.
Arm exercise in eomparison with leg exereise is accom
panied by a larger risc in heart rate, blood pressure, pul
monary ventilation, and artcriai laetate concentration
(l—3, 5, 10, 18). This difference has niainly been aseribcd
to a more dominating sympathetic vasoconstrictor tone
during arm exereise. These findings may be of consider
able importance, since ami exercise oceurs frequcntly in
rnany aetivities and occupations. Moreover, the observa
tions may be of clinical eonscquence in elderly patients
because of the inevitable graduai clecrease in circulatory
capacity with inereasing age and in patients with coro
nary artery disease (9) or hypertension. h is, in faet, a
frequent elinieal experience that angina pectoris in
patients with eoronary artery disease often is eiicited
when the patients work with their arrns elevated. Since
quantitative data on the cffect of exereise with the arms

at different ievcis appear to be iaeking, it was thought
worthwhile to undertake a study of the circulatory reac
tions to arrn exercise by naihng at bench level, into the
wail at head ievel, and into the ceiling. This type of work
was ehosen sinee it can be standarclizcd and made repro
ducible (li)

SUBJECTS

Eleven healthy skilied carpenters, 20—36 years of age,
were studied. Their anthropornetrie data are given in
Table 1. They arrivcd at the iaboratory at noon and
eaeh brought his own hammer. Thc iength of the handie
of the haininer and the weight of the hammer varied
slightly froin case to case (Table 1). Rifiecl wire nails 3
inches in iength wcrc useci.

PROCEDURE AND METHODS

Cathetenzation. Teflon catheters wcre inserteci per
cutancously into the inedian cubital vein of the working

arin and into the brachial artcry of the other arrn so that
the tips reaehed about 10 cm proximally. The tip of the
venous eathetcr usualiy passcd into the basilic vein.

Exercise. The subjccts perforined nailing in standing
position .1) into a bench 75 cm high, 2) into the wall,
and 3) into the eciling 10 cm above thc top of the head
(sec Fig. 1). Eaeh period iasted for about 7 min. The sub
jects werc askcd to try to maintain a constant rate of
nailing, and the strokes were recordcd on a tape recorder.
Aftcr cach nailing procedurc the subjeet restcd in the
sitting position for about 20 min. After the final rest
pcriod the subjects exercised on a bicycle ergoineter
(Monark, Sweden) for about 7 min at 300 and 450 kprn/
min (50 and 75 watts, rcspectively) and at a work load
which was predicted to cxhaust the subject in about 5
mm (4).

Sampling. Arterial and venous blood samples were
drawn simultancously from the catheters at rest and at the
3rd and 6th min of each arin exerciseperiod (cf. Table 3).
The blood lactate concentration was determnined by the
colorimetric rnethod of Baker and Summerson as modi
ficci by Strhn(l9).

JOURNAL o,’ APPLIRD PI,ysIoLooy

Vol. 25, No. 5, November 1968. Printed in U.S..4.

Circulatory responses to arm exercise
with different arm positions

1RMA ÂSTRAND, ASIT GUHARAY, ANI) JOHN WAHREN
National Institute of Occupational Health, ana’ the Department
cf Clinical Physiology, Karolinska Institutet
a t Serajimerlasarettet, Stockholm, Sweden
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CIRCULATORY RESPONSE.S TO ARM EXERCISE 529

TABLE 1. Age, Iieiglit, and weiglit for tue 11
subjecis and measures of their hammers

TABLE 2. Comparison of exercise performance
during nalling wit/i dfferent arm positions

Nailing

gx. 1. The subjccts perforined nailing into bench (left), into
waII (middle), and into ceiling (right).

Measurements. Arterial blooci pressure was measured at
rest in the sitting position with halfway bcnt elbow ancl
at the 4th min during nailing and bicycle exercise with a
blood pressure transducer (EMT 200, Eleina-Schnander,
Sweden). Mean pressures were obtaineci by electrical
integration. The thircl intercostal space at the sternum
was useci as reference level in the standing and the sitting
positions.

1)uring the last minutes of the exercise periocis thc
expired air was collected in a Douglas bag. The volume
was measured in a well-balanced spirometer; the gas was
analyzed according to the Halciane technique, anci the
oxygen uptake was calculateci.

The heart raie was determineci froin an clectrocardio
grain at rest and during each minute of thc submaxiinal
work experiinents. A mean value for the 5th, 6th, and
7th min is given. During the maximal exercise period the
heart rate was recorded continuously, and the highest
value attained is presented.

EfJects of arm elevation. In eight of the subjccts oxygen
uptake, heart rate, and hlood pressure were measurcd
after 8 min of standing with elevated arms and after
standing for 8 min with the arins along the sicles.

RE5ULTS

Work production (Table 2). The number of harnmer
strokes during nailing did not differ significantly bctween
exercise periods with the anus in different positions.
However, the number of nails driven in per minute was
lower for nailing into the wall than into bench and still
lower for nailing into the ceiling, indicating that the
strokes became lcss powerful or were less well aimed
when nailing into the wall and ceiling as compared to
bench nailing.

Oxygen uptake ( Tables 3 and 4). Nailing into bench, wall,
and ceiling and bicycle exercise ai 300 kpin/inin all
resulteci in oxygen uptakes of approximnately 1 liter/mnin.
This indicates that these four work periods can be con
sidered as equivalent with regard to the demnands on ihe
total energy suppiy. Exercise at 450 kpmn/inin gave an
oxygen uptake of 1.4 liters/inin anci ihe inaxinluin oxy
gen uptake attaineci was 3.3 liters/mnin in the average case.

Heart rate ( Tables 3 and 4) .Nailing into wall and ceiling
resulted in a greater elevation of the heart rate than nail—

ing with the anus at bench level. The heart rate during
bicycle exercise at a comparable oxygen uptake was
lower (F < 0.01) than for ail types of nailing. Leg exer
cisc with an oxygen uptake of 1.4 liters/mnin gave ap
proximnately the sanie risc in heart rate as nailing into
bench with an oxygen uptake of only 1 liter/mnin.

Arterial hlood pressure (Tables 3 and 4). The artenial
blooci pressures during nailing were with only one excep
tion higher than during leg exereise at approximately
the saine oxygen uptake, the clifference being rnost pro
nounceci hctwecn nailing into ceiling and bicycle work
(P < 0.01). Systolic and ciiastolic pressures wcre highcr
cluring nailing into eciling than those recordeci during
bicycle exercise at both 300 ancl 450 kpm/mnin (P <
0.01). During maximal exercise when the oxygen uptake
was approximately three ti tues higher than ciuring nailing,
the systolie pressure was higher (P < 0.01), but the
ciiastolic pressure was lowcr (F < 0.05) than those
mcasurccl during nailing into ceiling.

Lactate (Tables 3 and 4). Lactatc concentrations in
arterial blood samples obtaincd at 3 anci 6 min during
nailing agrecci closcly. The largcst incrcasc fromn the
resting level was noteci for nailing into ceiling (P <
0.01). Lactate concentration in blooci samples from the
basilic vein obtaincd cluring nailing showcd more marked
elevations than thc arterial concentrations. Both arterial
and venous concentrations were recordcd as higher dur
ing nailing into the ceiling than during nailing in other
positions, and the differences bccame progressively
greater during the course of thc exercise period.

Pulmonary ventilation (Tables 3 and 4). The pulmonary
ventilation was highcr for nailing into eeiling and wall
(P < 0.001) than for bench nailing. Leg exercise at 450
kpm/min resultcd in approximatcly the same ventilation
as nailing into wall and ceiling.

The ventilation per liter of oxygen uptake was larger
(P < 0.05) during nailing into the ceiling than into the
bench and wall. It was also highcr than the specific
ventilation mcasured cluring cxercisc ai 300 and 450

Age, years ileight, cm Weight, kg

Mcan 27 178.0 76.0
Range 20—36 167—189 61—104

Ilammer

Lcngth, cm Weight, kg

33.5 0.75
32.5—35.5 0.68—0.81

Strokes per minute
Nails per minute

Benci, WaIl

75.3±11.4 75.2±7.6
14.6±1.7 10.6±1.3

Cei)ing

73.1±8.9
4.5±1.1



CIRCULÂTORY RESPONSES TO ARM EXERCISE 53 1

During physical cxcrcise an incrcasc in syinpathetic
adrcncrgic vasoinotor tonc occurs in most parts of the
bodv, resulling in constriction of rcsistancc vessels (7, 8).
This incrcased syinpathetic clischargc is, however, over
corne by local vasodilatation in contracting muscle;
cictails of this local mechanisin are, as yct, not known. The
net cffcct of these two events is to clistribute the cardiac
output to the exercising muscles, whcre the increased

blood flow is most needcd. The increase in syinpathetic
vasoconstrictor tone during leg exercise is directly rclatcd

to the intensity of the work performed (6). Exercisc with
small muscle groups appcars to elicit a siinilar anti soinc
dines even more pronounccd risc in sympathetic tone.
Thus, even ii iodcratelv strong isoinctric forearm muscle
contractions have becn found to result in a inarkcd in
crease in arterial blooci pressure (14). When healthy suh
jects cxercised by crankiog a bicycle with the arins the
artcrial blooci pressure, heart rate, and pulmonary ven
tilation were highcr than during leg cxercise of approxi
mately the saine oxygen uptake (5, 18). The higher
artcrial blood pressure during cxercise with small muscle
groups as coinpared to extensive muscle involvernent
inay partly bc cxplained hy ihe fact that the local vaso
dilatation will thcn overcoinc only a sinail fraction of the
increascd total pcriplieral rcsistance set up by the risc in
vasoconstrictor tone . \ioreover, when arin and lcg
cxercisc pcriods are coinparcd on the basis of equal oxv
gen uptakes, the work per unit section arca of muscle will
he higher for arm exercise, which inay bc a contrihuting
factor to die remarkably high symopathetic tone which
inay be cliciteci.

The present finciings of a higher heart rate and highcr
blooci pressures ciuring nailing at bench lcvel than during
bicycle exercise at approxinatcly the saine oxygen up
takc fous confirin previous observations for other types of
arin cxcrcise. Nailing at bcnch level is inosilv a rhvihmic
clynamic cxcrcisc with vcr little static work includeci.
Howcvcr, whcn the subjccts pcrforincd nailing at hcad
lcvcl into a wall, an intermittent isomctric coinponcnt
vas acidcd for holding up foc arins with thc hands at face
level anti for supporung the trunk. The work of nailing
into tEe cciling becoines even more strcnuous since the
subjccts then have to botE hit foc nails upwards anti holci

foc armns at a highcr level. The adcicd coinponents of
intermittent static work cluring the nailing into wall anti
ceiling arc probably contributing factors to thc highcr
heari. rates anti 1)100(1 pressures recordeci during thcsc
fornis of afin cxercisc as coinparcd to during bench
nailing. The assumnpuon that thc static work coniponent

is of importance for the cardiovascular response cluring
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cxercisc with elevated arsus is furthcr borne out by the
finding of a rcinarkabiy large risc in both hcart rate and
arterial blood pressure in subjects standing with their
arms elevateci but flot cioing exercise. h shoulti be
rnentioncd that the marked circulatory rcsponse during
nailing into cciling occurreci in spite of the fact that the
riunmber of nails drivcn in per minute was rcduccd hy
snore than 60 %.

The prescnt results do not allow conclusions as to
whcther the high blooti pressure is associated with a high
cardiac output, high peripheral resistance, or both. The
finciings of high lactatc concentrations in venous hlood
draining the cxcrcising muscles ciuring wall nailing and
stili highcr during nailing into ceiling indicate that in
spite of the large risc in heart rate the hlood flow to the
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during foreariim exercise with tEe armn in different posi
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blooci flow anci deep venous oxygen saturation were
lower anci lactate production larger than at exercise with
the arm horizontal (20). h is probable that the incrcascd
lactate concentration is a resuit of both increascci produc
tion and decreased dilution because of lowcrcd hlood
flow.

Thc present results makc it likcly that the inyocardial
Oxvgen consuinption is increased during arimm excrcisc
with clevatcd arins. This assuinption is baseti on foc
finding of incrcascd hcart rate and systolic pressure, which
will result in an increase of thc tomme integral of systolic
force. Moreovcr, the cardiovascular response is largely
attributable to an incrcase in syinpathetic tone which, in
turn, is known to be associated with an increascri con
tractility and rate offiher shortening in the myocardiuin
(16, 1 7). Thc timnc integral of systolic force anti thc statc
of con tractili lv are know n to bc Iwo maj or d eteri ni na n Is
tlircctly related to mnyocardial oxvgcn uptake anti
coronary blood flow (15—17). It scenms possible that this
may be thc backgrounc[ b the clinical observation that
patients wi mh i nmpaircd coronarv circulation fret1 uentlv
chcii. aimgina pectoris ciuring physical excrcise which
invoives static or both static anti tlynanmic work with
sinali—mnuscic groups, such as working with cIcvatccl
arimis.
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Forskningssli/telsen
(1 1 (Logging

Drottninggatan97

Iog’sarDeteri Foundation) Telephone: 08/248840

Dr. A. Wisner
Iépartement des E3c. de l’Homme au. Travail
Conservatoire National des Arts et Métiers -

Paris
Frankrike ;‘
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Your ref Our ref OC Stockholm 9/3 1973
/

IDear Dr. Wisner,

I have had the great pleasure reading your paper
DIAGNOSIS IN ERGONOMICS which appeared in Ergonomics,
15, 601—620, 1972.

Especially these unes caught my attention: “During
research in the electronic industri (Wisner et ai, 1967)
it was stated the extremely high psycho—
physiologicai cost cf their training and cf the need
to develop rhythm in their work

I have met exaxtly the same type cf probiem in re—
training forest workers towards a more sa±’ e work—
technique. I wcuid be very grateful to you if you had
the possibillities ta send me a copy of the paper you
refered ta, i.e. to:

Wisner, A., Lavaille, A., et Richard, E., 1967, Les
conditions de travaille des femme 0.5. de la con—
struction électronique. Laboratoire de Physiologie
du Travaille et d’Ergonomie du C.N.A.M., Rapport
NO 2.

Yours sincerely

Olov 5stberg

Address: Dr. 01cv stberg
Logging Research Foundation
Drottninggatan 97
S—11360 ST0CH0]1M
Sweden

P.T.0.



Monsieur le Professeur Sven Forssman

The Swedish Work Environment Fund
Wenner—Gren Center

Sveavgen 166 8th Floor

113 46 STOCKNOLM

Cher ami,

J’ai reçu avec un grand plaisir votre lettre circu
laire, chaque année si intéressante, et je suis heureux des
remarquables progrès de l’ergonomie et des sciences voisines
en Suède.

J’ai été très frappé de la liste des priorités retenues
pour la recherche. Ce sont les mêmes que les nôtres, toutefois
nous nous intéressons également au repérage spitial et aux
contradictions qui existent à l’origine de certains accidents
entre les informations visuelles et proprioceptives.

Nous nous intéressons également à la charge musculaire
locale posturale qui nie paraît importante dans l’industrie
légère et beaucoup de travaux de bureau.

Enfin, comme vous le savez, nous nous intéressons aux
vibrations et nous avons le plaisir, cette année, d’avoir au
laboratoire Monsieur Nils Petersson, jeune chercheur de votre
Institut, qui s’intéresse plus particulièrement à l’EMG au
cours de l’usage des marteaux piqueurs. C’est un garçon intel
ligent et d’un contact très agréable.

Je n’ai pas non plus trouvé dans votre liste l’étude
de l’adaptation du travail aux handicapés, alors que les réa
lisations suédoises dans ce domaine font, à juste titre,
l’admiration du monde entier.

J’ai passé deux jours à G5teborg, pour une réunion
extra ergonomique en Décenibre, et j’ai été passionné par ce
que j’ai appris au Service médical de Volvo et au Centre
d’Etude des Handicapés.

r •

“

22 Janvier 1973

(Suède)

. ./ . .
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Je serais extrêmement heureux de pouvoir avoir des
renseignements sur les développements de votre remarquable
projet, d’autant plus que je souhaiterais vivement que les
travaux réalisés en Suède, dans le domaine de l’ergonomie en
sidérurgie, soient en relation avec ceux qui sont poursuivis
par la Recherche Communautaire Ergonomique, où j’ai un rôle
de Conseil. Je sais bien que la Suède n’a pas adhéré au Marché
Commun, mais je pense que la science n’a pas à connaître ce
genre de problème.

Nous devons suggérer au Gouvernement danois le nom
d’un ergonomiste pour suivre nos travaux. Pourriez—vous me
conseiller pour que nous donnions le nom d’une personne bien
orientée scientifiquement et également active dans le domaine
industriel.

Veuillez agréer, je vous prie, l’expression de mes
sentiments très amicaux ainsi que mes voeux, bien tardifs
mais une difficulté de santé m’a retenu depuis cinq semaines
hors de toute activité.

A. Wisner



ARBETARSKYDDSFONDEN

THE SWEDISH WORK ENVIRONMENT FUND

Handiaggore Datum Beleckning

Stockholm in December 1972
-

_
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Dear Friends, y-’j’- .Y4

4’4 f4

O There has been many activities within occupational health in Sweden

during 1972. The 1 st of July the National Institute of Occupational

Health was integrated within the National Board of Occupational

Q Safety and Health and I left my job a.s director in order to take up

duties as a member of the Board of the Swedish Work Environment

Fund. Professor Nus Lundgren, well-known expert on work physiology

and my deputy for rnany years, has been nominated as my successor.

During the last year I have been busy upon request of the Minister of

Social Affairs to carry out a survey on research in occupational health,

what is going on and what are the needs for the next few vears in Sweden?

It has been very interesting, especially to study the needs considering

the development of industry, labor market, organization, technology

etc. Together with a few experts I delivered a report in April 1972

establishing eleven flelds of priority for research: Industrial toxicology;

O industrial hygiene engineering eliminating air contamination at work;

noise, effects and prevention; climate, .especially low temperature and

air movement; organization and motivation of work; back diseases:

occupational injuries; interdisciplinary health surveys of industrial

groups; working time, length and distribution during day and week,

especially shift work; sickness absence and labor turnover; the aging

worker. It is interesting to notice that many experts frorn other countries

are of similar opinion concerning priorities.

The Swedish Work Environment Fund started its activities the lst of

January 1972 and is now gradually being established. It is a fund of

4 million dollars for research, education and information concerriing

work environment. My report on research planning should be the back

Adrets Tetefon Telegromodress

Wenner-Gren Center 08 -30 65 00 Workheothfund
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.ground for the-fund concerning its research activities. The Board of

the Fund elected four fieids out of the ele.ven prioritied, proposed

and established four working groups to study accidents, shift work,

industrial toxicoiogy and interdisciplinary studies of different occu

pations. A working group was also established concerning the educa

tion and training especiaiiy of workers and foremen in occupational

health and safety.

In Sweden the irxterest in occupational health and safety bas increased

considerably during the last few years. At the United Nation Conference

on Human Environment in Stockholm I was chairman of a smail group

who presented upon request from the Government a report on occupa

tional health in Sweden. The Technical University in Stockholm created

last year a centre on human technol.ogy in order to influence the tech

nological development considering not oniy productivity but also human

aspects. The Technical University in Copenha.gen, Denmark estabijshed

a course in ergonomics for productivity engineers and others interested.

I was asked to give the closing lecture to the course in November this

year which was a most stimulating experience

The Scandinaviari co-operation has aiways been very active in the field

of occupational health and safety. The Nordic Council has 197i started

a committee on occupational health with two members frorn each country.

The report will now be finished within the next few months and will

de scribe the pre sent co-operation and propose new ways especially of

co-ordinating re sear ch between the institutes.

Also outside Scandinavia the international contacts have been dcv eloped.

I was asked to participate in a WHO conference in Milano on teaching

occupational heaith at the end of lune 1972. Experts in occupational

health met here together with experts in modem educational methods.

An inter esting and to some extent confusing discussion took place.

I spent two weeks in the WHO Office in Copenhagen writing the report

of the conference.

I took the opportunity before the coiiference to spend one week of ho].i

day in Assisi, Italy, the town of San Francis. It wa.s a wonderfui expe

rience to feel the atrnosphere of the living middle-age in this beautiful

town, and a few days holiday in the Swedish archipelago in Blekinge

with a friend enjoying sailing and. canoeing was a great pleasure.
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It was a very interesting experience for me for the first time to visit
South America on the occasion of the Buenos Ayres Congress, which
was a great success. I had also the opportunity to visit and meet
colleagues in Brazil, Chue and Peru.

Please note my change of address as I have moved from the villa in
Djursholm to a flat near the Work Environment Fund. Only two of the
chiidren, the eldest and youngest daughters, are now living in Stock

holm. Peter, the eldest son, is attending the farnous High Military

School in Paris for one and a haif years. Christer, who started his

studies of medicine in Vienna, is now compieting them in Ume in

Northern. Sweden and is now doing sur gery. Jon is teacher of painting

and history of arts at a people’s high school in the Western part of

Sweden near the border to Norway in the beautiful lake and forest

district.

Best wjshes to you ail for Christmas and the New Year.

Yours s cerely -

Sven Forssman

Addresses:

The Swedish Work Environment Fund
Wenner-Gren Center
Sveavgen 166, 8th floor
113 46 Stockholm, Sweden

or

Hagalundsgatan 35, 6th floor
171 51 Soma, Sweden
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The Swedish Work Environrnent Fund

Members of the hoard of the Swedish Work Environment Fund

Âke Niisson, Chairman
The Swedish Work EnvironIent Fund

Gunnar Danielson, Director General
The Swedish National Board of Occupational
Safetv and Health

Sven Forssman, Professor, scientific adviser
The Swedish ‘lork Environrnent Fund

Erik Bolinder, Physician medical aciviser
The Swedish Confederation of Trade Unions

Leif Kjellstrand, Secretary
The Swedish Confederation of Trarle Unions

Sven Ahigren, Chairman
Swedish Union of Local Government Officers

Gunnar Lindstrrn, Director
The Swedish Emplovers Confederation

!rils Masreliez, Chief physician, medical adviser
The Swedish EinployersConfederation

Hans Forselius, Director
The Swedish Association of Local Authorities

Head office of the Swedish Work Enviroriment Fund

Ake Niisson, Chairman tel: 08 — 30 06 40

Sven Forssman, Professor
Scientific Adviser 08 30 06 50

Bo Oscarsson
Director 08 — 30 65 00

—I-
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BACK
GROUND

PU RPOSE PLANS

The Work Environment Fund was
established by act of the Swedish
legislature on 28April 1971. The Fund
is financed by means of an increase
in the compulsary fee paid by
employers for occupational injuries
and diseases insurance. It is
estimated that these contributions
will amount to over 20 million
Swedish crowns (approx. $ 4 million)
per year, which shah be used for
research, education, and information
in the field of working environments.

ORGANI
ZATION
The Fund is administered by a board
that determines the use and
distribution of the Fund’s resources.
The board includes representatives
of the various parties on the labor
market and the director general of
the National Board of Industrial
Safety. The board assumed office on
1 January 1972.

The Work Environ ment Fund shail,
in accordance with its instructions,
support such research, ed ucation
and information as can counteract
the occurence cf occupational
injuries and diseases and other
adverse health conditions that can
arise as a result of working
envi ronments, or can improve
working environments and thereby
on-the-job health and safety.

• Grants for research shah apply
primarily ta such research as
can be expected 10 achieve
practical on-the-job implemen
talion. Grants may also be
awarded for purpose 0f
furthering contact with research
underway abroad.

• Grants for education shah apply
primarily to the training of plant
industrial safety representatives
as wehl as 10 the further training
o! other occupational and
safety personnel.

• Grants for information shail
apply primarily to broadly
devised informational programs
aimed al large groups of
people in industry and other
working places.

As a basis for the Fund’s operation
in the field of research, a special
report was presented in April 1972.
Partly on the basis of this, the board
has drawn up certain guidehines for
the activities of the Fund, in which the
importance of concentrating the
Fund’s resources on larger projects
was emphasized. Research, having a
practical orientation, s ta be
accorded special priority. Further,
the board emphasizes the
importance of adapting research
results al ready obtained elsewhere
to practical implementation at the
working place. The Fund will also be
working for a coordination of
research in the area of working
environment. Money will be
appointed in answer to requests as
well as on the Fund’s own initiative.
Some cf the research areas that will
be accorded considerable attention
by the Work Erivironrnent Fund are
the following:

e Research into the problems of
working hours, inchuding the
length and distribution o!
working hours, shift and night
work, etc.

• Research intended to reduce

the frequency and severity al
occupational accidents.

• Broad cross-discipline
investigations cf working
environment conditions within
various branches cf industry.

e Research on deleterious
chemical substances in working
environments.

The Fund’s support of education
and information shall apply to himited
projects relevant in principle to
health and safety conditions in
various work-environments; how
ever, it shall not apply ta contiriuing
activities within these areas.
The Work Environment Fund is also
eager to collaborate with authorities
and institutions in the field of
work-environment in other
countries for purpose of exchanging
experiences. Concrete joint projects
in the area of research are also
conceivable.
If you are interested in receiving
further information on the activities
of the Fund, kindly contact the
Head Office cf the Swedish Work
Envi ronment Fund.



Saturday 2nd December

Professer B. Aldrnan

CHALMERS TEKNISKA HOGSKOLA

Dep. of Traffic Safety

Fack

S.402 20 G5teborg 5

(Suède)

Dear l3ertil,

Thank you so much to have prepared the possibility of

à meeting in G5teborg with Pr Brattgird. This opportunity is

so important that I change my travel schedule and will stay

in your city Friday the l5th, but I am obliged to leave at

2.45 p.m. by the f light SAS 495. I hope that during the

morning, I will be able to have enough contacts to organize

future connection between swedish researchers and those of

C.E.E. on the so important problem of ergonomics for the

disabled.

I hope that I will not disturb too much Pr Brattgrd

and his team.

Would you be so kind to let the hotel in Gôteborg

be informed that I will stay one night more.

I am happy to see you soon,

Truly yours,

A. Wisner



CHALMERS TEKNISKA Ht$GSKOLA

Dept. 0f Traffic Safety

Fac k

S-402 20 Gteborg 5 1972-11-29

Swed e n

Professor Alain Wisner, M.D., Sc. D.

Conservatoire National des Arts et Metiers

41, rue Gay—Lussac

Paris (5)

Frankri ke

Dear Alain,

Referring ta your letter of November 21 6onserning the ergonomicai

adaption of work to handicaped peopie I am glad ta tell you that we

have at the medical faculty of the university a department for Handicap

research. Head of this department is professor Sven—Olof Brattgàrd M.D.

whom I have arrariged for you to meet. There are also in this area

several activities such as protected work shops for handicaped which

I think should be of interest for you ta visit.

If it is at ail possible for you to stay one more day in Gteborg I

can arrange for you to see this and to meet the people involved. I have

asked professor Brattgârd to keep Friday December 15 open for this

possibility but I have to have a quic answer from you because these

people are very busy at this time.

Please send me a short notice,letter or telegram7if you can stay

$økexx December 15 and I wiii arrange the rest for you.

Looking forward ta seeing you here in Gtebarg.

TruJ,v yours,

Bertil Aidman

P.S. Please have your secretary

notice my new address.



23 Avril 1971

Monsieur le Professeur Forssman

ITATIONAI INSTITIJTE 0F OCCTWATIONAL 1]MLTH

ck

STOCKHOLM 60

(Suedo)

Dear Pr Forssman,

I ana veiy happy to have an apportunity to visit Stockholm when

coming back from a travel to imerica. I have to discuss with Bertil Aldinan

on some common interesta in road safety and I wiil be free in Stockholm

monday the lOth of May. It would be a great chance for n to be able to see

you and meet some of your coworkers speciaily Nils Lundgren and his teaxa.

When I will arrive at Stockholm air teminal, I will cail your
office to know if I can conie.

I hope strongly to see you.

Truly yours,

A. Wisner
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NATIONAL INS1ITUTE

0F OCCUPA1IONAL HEALTH Stockholm, December 1967

STOCKHOLM 60

Dear Friends,

1967 has beeri a year of hard work. The Swedish National Institute

of Occupationai Heaith has developed according to plans. My first

year 0f activity has been mainly devoted to co—ordination and long

term planning, but there is stiil very much to do in this field.

The first interdisciplinary research project has been started and

deals with occupational health problems of forestry. The first plans

of the project were made in November 1966, detailed plans of exa

mination were then worked out in the beginning of 1967, 500 workers

in forestry in Lappland were examined in April and May by a team

of 10—15 members of the staff of the institute. The resuits have theri

been coded for statistical evaluation and the preliminiry report wili

be ready in January 1968. The organization of this study will serve

as a model for a great part of our future research.

A study on silicosis in Sweden has now been completed after several

years. Concerning occupational hazards the institute will be especial

ly active in studying silicoses, noise and vibration.

Teaching has started and the first courses for industrial physicians

and for industrial nurses have heen organized by the institute. The

teaching activity of the institute wili greatly expand during the next

few years and we have orgnized a speciai committee to study the

needs of the country and to make a long term programme.

In rny work at the institute it has been of great value to iearn frorn

experiences fron-i other institutes, especially as several of my friends

are directors of such institutes. I have had several discussions with

professor Leo Noro in Helsinki, but also with others as professor

Teisinger in Prague and professor Richard Schilling in London. Pro—

fessor Letavet, the director of the institute of Moscow, spent a week

in Stockholm as the guest of the Swedish institute, giving lectures.

It was an excellent opportunity for me to discuss the administration

and planning of an occupational health institute with him with his

e
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great experience.

It will be of great value to the Swedish institute to have regular

exchange of experiences with other institutes of the world, I have

therefore spent sorne time df the year travelling, visiting Czecho—

Siovakia, Greece, United Kingdom and United States. During the

last visit tô the U. S. I had the great honour to receive the William

P. Yant Award, presented by the American Industrial Hygiene

Association at their Annual Meeting in Chicago. The titie of my

lecture was “Occupational Health Institutes: An International Survey”.

The visit to the U. S. gave me also the opportunity to visit Arthur

Vorwald and his institute in Detroit, Harold Magnusson and his insti

tute in Ann Arbor and the Biochemical Research Laboratory of the

Dow Chemical Conipany, Midiand.

Within the Scandinavian countries there has been regular exchange

of experiences every year during the last 15 years. The members

of the staff of the occupational health institutes in the four Scandina—

vian countries meet, present research projects and discuss problems

of mutuai interest. This year the meeting was in Stockholm which

was a great stimulus to us as ît was the first time since the institute

started that we had the Scandinavian meeting in Stockholm.

The next International Congress on Occupational Health wili take

place in Tokyo in Septernber 1969. I have had the pleasure to receive

professor Susumu Harashima in Stockholm to discuss the programme

of the congress, and we have also had the pleasure to receive other

Japanese colleagues. Professor Harashima and the other members

of the Japanese Organizing Cornmittee are working hard on the pro

gramme and the first publication with invitation and peiiminary pro

gramme has recently heen distributed.

Finally some news from the family. Our second son, Christer, who

is studying xnedicine in Vienna, married a very nice Swedish girl

and they are now back in Vienna. The two grandchildren, Susanne,

Z years, and Jonas, 1 i/Z years, live near our home and their visits

are one of our greatest pleasures i:n life.

Alter a year of hard work I am now looking very much forward to go

with my wife to Italy to spend Christmas and the New Year at Villa

San Michele, Anacapri.

Best wishes for Christmas and for a successful and Happy New Year.

/‘Yurs (2
Ç_

Sven Forssman



23 Avril 1971

Monsieur Kajsa Svehn

Univers ity of Ume

901 87 UIŒA

(Suède)

Cher Monsieur,

Je suis heureux d’apprendre que l’Université d’Umea envisage
1’ enseiement des relations entre la technologie et les données physiolo4queset psychologiques. C’est effectivement im problème qui nous préoccupe depuis
longtemps et je vous fais parvenir ci—jointe une comnunication que j ‘ ai eu
l’occasion de faire au congrès du 50ème anniversaire du B.I.T. (I.L.0.) à
Genève. J’y joins le programme d.étaiilé de quelques enseignements. J’ai l’in
tention de publier d’ici quelque temps une brochure décrivant plus en détail
l’ensemble de ces activités.

Je me tiens à votre disposition au cas où des précisions voua
parait raient souhaitables.

Je serai à Stockholm les 10 et 11 Mai prochain et je visiterai
l’Institut du Travail que dirige le Professeur Foresinan. Voua pourrez éven
tuellement m’y joindre.

Veuiflez agréer, Cher Monsieur, l’expression de mes sentiments
dévoués.

\
A. Wisner



UNIVERSITY 0F UMEY.
Head of education in psycholor
Kajsa Svahn Ume., l6th April, 1961

Professor A Wisner
Laboratoire de Physiologie du Travail et
d’Ergonomie du Conservatiore National des
Art et Métiers
75-PARIS FRANCE

Dear Sire,

At the University of Umeâ we are now planning higher
education in technology. Most subjects at the university
are involved in th rianning.

I have been recommended. to addrese myself to your depart—
ment to obtain information regarcling courses in technology
including psychological items — and possibly physiological
ones — as well as regarding courses in psychologr including
technological items. We are quite conscious 0f the fact
that the courses given in this subject at your department
are both advanced and differentiated.

We should be most grateful if you would send us any prints
you may have dealing with this subject, and especially
teaching schedules and manuals, and if you would give us
information about the professional lines that the courses
are aimed at.

Thanking you in advance and looking forward to hearing
from you by return, I remain,

Yours sincerely

Kajsa Svahn
Head of education in psychology

Address: Kajsa Svahn
University of Umeâ
901 87 UlSA
S WEDEN



Svenska Arbetsgivarefireningen
TELEFON 225600 RIKSSAMTAL 225610
POSTBOX 16120 STOCKHOLM 16

Soma notes on occupational helth in Sv;eden

FACTORY INSPECTION, founded 1890. ïeodquarter in Stockholm, 11

districts in the country.

Chief: Director Generel Otto Westlin5

Part time phrsici.ns:

Senior rnedical inspector: Professor A:el Ahlmark

Medical insDector of factories:

Stockholm: Doctcr ke Nvstrm

Doctor Karl—David Lundgren

Doctor Âke Swensson

Doctor Gunnar Ahlborg

Doctor Stig Tejnin

Doctor Wilhelm Ohisson

Doctor Tore Dalhsmn

_______

Kungl. Arbetarskyddsstyrelsen, Wennerbersgatan 10,

Stockholm 12.

Telephone: 5L1. 02 60.

NATIONAL 0F PUBLIC HALTH, Dspartment of occunational

healtb., carnes out research and studies on requ.est from industrye

Chief: Professer A.xel Ahimsrk

Assistants, arnori others:

studies: Doctor Ben:t xelsson

)octor Bengt Nylin

Doctor Sven Yllner

Chernica1aria1v3is: Head cf division Doctor Ransr Vesterberg

i Adrian Frnk

technical

Chief Enineer:

Engincers:

G5teborg:

Ma1m:

rebro

Urne .:

Address:

Vacant

!r Per 5de1ycke

?r Norrv 5hman

Mrs Harriet Ehrner-Samuel
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Departnt cf oublie

Actin:cn.: Proressor iars Friberp:

Assistant_orofessor Dector Hans Danistrm

Doctor Eent kyln

Address: Statans institut fr foikhisan, Stockholm 60.
Telephone: 23 69 00,

IINIVEPSTYHOSPITAL, iDepsrtment of occupational rnedicine4

Chief: Doctor Âke Swensson

Assistant: Doctor Âke Lindgren.

Address: Karolinska Sjukhuset, Yrkesmedicinska avdolningen,

Norrbacka.

Telephone: 5)4 05 00,

STATE REHABILITATION CLINIC

Chief: Doctor Karl-.David Lundgren

Psychiatriat: Doctor Bbrje Cronhoim

Address: Statens Arbetsklinik, Kcrolinska vgon (Close to the

U:riiversity Hositl), Norrbecka.

Telephone: 53 8)4 )49.

STOCKHOLM CITY HOSPITAL, Department of occupational medicine.

Chief: Doctor Ï’kc Nystr5rn

Assistant: Doctôr Anna Andersson

Address: Sdersjukhuset, Ringvigen 52, Stockholm

Telephone: 25 70 00.

INSTITUTE 0F WORK PHYSIOLOGY

Chief: Doctor Nus LUndgren

Miss Astrid Llndholm S.iv,

Mr Bruno Utbult

Mr Ulf’ Â’oerg

Research and studies on request from industry and forestry on

work physiology etc.

Address: Kungi. Gymnastiska Centralinstitutet, Arbetsfysiologiska

avdelnineen, Lidingvgen 1, Stockholm,

Telephono: 20 )42 57, 10 96 50.
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S’TEDISH EMPLOYERS’ cOFEETTO: (52J), flivis ion for occuat ionsi

health.

Chief of civisicn: Prcfssor Sven F’orsman

Medical exoert: Doctor Nus srciiz

Iridustrial h ienee’-rt: Engirieer Giceon rds or

Secretary: l.rs Siri ±ri1’olad

iirs Nari—Louise Hamilton

Address: Svenska Arbctsgivarefreniron, S. Blasiehclmshanrnen L1. A,

III, Stockholm.

Telephone: 22 56 00.

COUNOIL ON PERS QN1EL AD!VtINISTR•TI ON

Consulting and research on human oroblems in industry.

Chief: Djrcctor RoIf Lahnhagen

Chsirian 0f reserch proup: Professor Sven Forssrnan

Adress: Persor:?in1inistrativa R:det, Warfvines v 26, Stock

holm.

Telephone: 5-! 13 10.

ASSOCIATION 0F S’EDISH IN1USTRIP.L PNYCICIANS

Ch irnin: TDoctor Crl—Axel Heilbel, Volvo—Skve —Verken, Skivde

Secrotar-: Doctor Eric Polinc9er, Svensks ]Vetallverken, Vsterâs,

MFDICAL DEPRT.FNT_IN_INDUSTRIES

Si ockho..m

LMEricsson Telephone Company.

Chief madical officer: Doctor Nus Mesreliez

Adoss: Telefon AS L 1VI Ericsson, Midsommarkransen,

Teleohone: 19 00 00

ABElektrohelios, mechanical lndustry

Medical officer: Doctor Carl—Einsr Hâknsson

Adress: AS Eiektroheljos, Heliosven 12, Stockholm

Teleiahone: LL14 95 20.
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Outsido Stockholm

ASTA, Poctorv for electricol equipmont

Chief edico1 officr: floctc’r Alln Tedfidb

Address: ASE, VLnters.

Telehone: 021/57020

Doirinarfvets Jernverk, Iron and Steol inustr

Chef medicol officer: Doctor Johar P.ntn

Address: Dornnarfvets Jernverk, Domnarvet (noar Borlre)

Teleohone: Borlj-ue 02L1.5/11850

Sandvikens Jernverk, Iron and Steel Fectory

Chief Medical Officer: Doctor Erland indus

Address: Saridvikers Jernverk, Sandviksri.

Telenhone: 026/54100.

For litterature sec: S. Forssmon, Industriel ‘iicdicine in Sweden,

Arch.Inc5.Hyg.0ccun,ted. l952,6,i07. (Nr 5)
S. Forssrnen, Functions of en industrIel me

dical services (Nr 16)

S. Forssnen & Masreiiez, N. F5retsgsh1co—

vird,, (Nr 60)

15.8.1961

SF/Ht on



Parie, le 2 Juin 1967

Dr Ez’jk BOLflDER

dioal Mer to the Siredieh
Confoçieration of Trade Unions

cleorganisationen i Sverige

Baxnhusgatan 18

OCIQLI C
(SuMo)

Dear Coileague,

I thank y-ou for your interesting letter and I am sure that your
efforts are vezy usetul.

I wilJ. not be able to attend the Tokyo Coness 20 I wouJ.d like
vezy much to participate to a epecial meeting in 1968. If Paris appears as
a convenient place, ae can raeet in iuy laboratory.

Tnyyours,

Professeur A. WISŒR



Telefon: 228980

Telegromodress: Landsorganlsatlonen’

Postglro: 850

Stockholm, May 2, 1967.

Docteur Alain Wisner
Laborat. de Physiologie du Travail
Conservatoire National des Arts et Metiers
41, rue Gay Lussac

PARIS V / Frankrike

o
Dear Colleague,

At the meeting for medical advisers within the trade-union movement

held in Vienna in September 1966 it was decided that I should send a

questionnaire to the participants in the meeting asking for information

about their functions. This information was to be prepared by me and

forwarded ta the medical advisers showing an interest in future contacts.

At the Vienna meeting ten colleagues were present, seven cf whom have

contacted me afterwards. Below I give you a summary of their answers

Q to the questionnaire,

Professor Herbert K. Abrarns, TvLD, The Chicago Medical School, 2755

West l5th Street, Chicago, lilinois 60608, USA.

The principle aim of the trade-union movement in the U.S. concerning

heaith and sick care is to guarantee the members support in case of

illness and disablement by establishing so-called health centers.

Professor Abrams has been Medical Director of such a center serving

a trade union and offering its members sick and accident care. The

heaith center also deals with questions cf occupational medicine but

flot with preventive programmes in the various companies.

According to new information Professor Abrams has now changed over

LANDSORGANISATIONEN I SVERIGE
BARNHUSGATAN 18, STOCKHOI.M

Eder referons V& referens

*
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to teaching, He is also Director of Ambulatory Services (clinics,

emergency department, home care service) for the Mount 8mai Hospital,

and is Project Director for a Neighborhood Health Center sponscred by

Mount Sinai Hospital and financed by federai grants from the Office

cf Economic Opportunity- (Pnti-povefty Program).

Dr, Erik Bolinder Medical Adviser, The Swedish Confederation cf Trade

Unions, Barnhusgatan 18, Stockholm C, Sweden,

The 38 trade unions in Sweden are united in a confederation. In questions

about industrial safety and hygiene there is a close collaboration between

the Swedish Confederation of Trade Unions and the Swedish Employers’

Confedration via a joint committee cailed the Swedish Joint Industrial

Council on Safety and Health. The parties on the labour market act quite

independently in relation to the government.

The Swedish Confederation of Trade Unions as well as the Swedish

Employers’Confederation have a medical adviser and they work with tasks

cf a similar kind, often in a close co-operation.

The medicai adviser to the Swedish Confederaton of Trade Unions has a

fuil-time employment and his main task is to handie ail questions cf

medicai character. His duties are for example to make investigations

in the field of industriai medicine, te plan and run education concerning
industrial safety and medicine, to represent the Confederation in the

boards of state institutes and other institutions, to deveiop and super

vise the organization for industrial heaith services within the companies

and to assist the trade unions with advice and aspects on occupational

medicirie.

Dr. Kiaus Dror Department of Occupatinnal Health, Health Insurance

Institution, Kupat Holim, P.O.Box 11112, Tel-Aviv, Israei.

Dr Dror is ftll-time engaged administra’tive head of the Workers’Health

Insurance Institution Kupat Holim, a voiuntary sickness fund, founded

and maintained by the General Federation cf Labour in Israel. In this

position he has the function as adviser to the confederation and te

trade unions on occupational heaith policy and also handles questions

cf social insurance and preventive aspects cf labour legisiation. He
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takes part in state investigations and is called in as an expert in

questions regarding the deveiopment of preventive aspects of labour

legislatîcn, problems of developrnent 0f occupaticnii disease

compensation and 0f rehabilitation of work accident victms. The

position is quite administrative and does not comprise either medical

care or questions of workmen’s compensation.

Dr.RudoifHauf 78 Freiburg, Bernhardstrasse 7, Germany (ERD).

Or. Hauf is flot employed by a trade union oranization but bas

nevertheless a certain influence within this sector, being a rnember

of the trade union 5TV and an elected member of the executive board.

of the ?tBezirksfachabteilung Gesundheitswesen” of the land Baden

WUrttemberg. He also acts as an adviser to the federal directorate’s

department “Social Policy” of the “Deutsche Gewerkschaftsbund’t.

OMR Dr. H.-G. Hublein Zentrale Poliklinik der Bauarbeiter, 102 Berlin,

Magazinstrasse 6-7, Gerrnany (DDR).

Or. Hbublein is the head of a central research institute connected

with a top organization for industrial safety which co-ordinat€s

aspects and advice from the Ministry of Labour, the center 0f industrial

hygiene and the trade unions.

There is a common scientific council for industrial safety with

representatives from the Ministry of Labour, the research institute

and the buildinr trade union, taking up ah questions concerning

workers’ protection and occupational medicine. Further, they attack

problems from the working life, such as ergonomie and industrial

hygiene questions, how to reach industrial safety and so on. They run

education at different levels and they have a certain co-ordinating

activity concerning the occupational health services at the various

work places.

Or. Robert Murray Medical Adviser, Trades Union Conpress, Great

Pusseli Street, London, W.C.l., Great Britain.

Or. Murray has a fÙll-time employment and his duties are as followo:
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a) to advise the General Secretary on ail aspects of occupational heaith;

b) to assist the secretaries of the various departments by advice,

investigations and reports on occupational health problems arising

within their sphere of influence;

c) to assist in promoting the development of occupational health services

along sound unes;

d) to advise trade unions on general or specific occupational health

probl ems;

e) to make preliminary investigations at the request of trade unions and

with their support of cases or situations in which damage to workers’

health has occurred or is considered likely to occur;

f) to advise on the need for more extensive investigation in particular

cases and to assist in obtaining the necessary technical help;

g) to represent the TUC at committees, meetings, etc. concerned with

occupational health;

h) to keep in touch with ministries, nationalised industries, universities

and research laboratories;

i) to maintain active membership in professional societies;

j) to keep in touch with current literature;

k) to assist in teaching and research;

u) to maintain contact as far as possible with international industriai

medicine.

Docteur Alain Wisner Laborat. de Physiologie du Travail, Conservatoire

National des Arts et Metiers, 41, rue Gay Lussac, Paris V, France.

Docteur Wisner is director of a scientific institute and in this capacity

he has contacts with employers’ organizations as well as trade unions and

social organizations. He does flot want to be called medical adviser

speciaily to trade unions.

Summing up I want to say that this list of doctors engaged in trade

union problems within industrial safety and health confirms that there

is every reason to establish doser contacts between the colleagues

in question.

Ail of us work with the same object in mmd. Differences in our

programmes are mostly referred to the different types of trade union

organizations and to different types of social community systems.
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What we have to know is: a/ Is there an interest in arranging a special

meeting for trade union doctors when we

meet in Tokyo in 1969?

b/ Is there an interest in arranging a special

meeting for trade union doctors in the

meantime, for instance next year?

Please, send me a few unes telling your opinion.

Address: Landsorganisationen i Sverige
Barnhusgatan 18

STOCKHOLM C / Sweden

Yours sincerely,

Erik Bolinder
Medical Adviser to the Swedish
Confederation of Trade Unions

L
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Pr. S. FORSJv1AN
IvLedical Adviser
Swedish Employer’e Confederation

Industrihuset
Artillerigatan 34
STOCKHOLM
(Suède)

Dear r. FORSMAN,

I intend to visit SWEDEi and DEMIARK in the first haif of September.I am specially interested by the ergonoinical progress done in Steei Works fore I amin charge of the coordination cf a research programme on this fieid at the EuropeanCoal and Steei Comrnunity. I hope to visit some factory with Pr. LUNDGREIi te whichI have written.

I hope te be abie te visit you if you are at STOCKHOLM et this time.But I would ask you aise to teil me before to which swedish or dane ergonomiste Ican write to prepare contacts. I ain interested in industrial application of ergo.noniica. )4y fields 0f research are roise, vehicle vibrations, work posture in ino—
notonous tasks. As you see the areas are both physiologica]. and psychological. Isend you in this letter a iist cf zny published papers te give you more precision.

I would like also very much to discuss with you some probiema ofthe IEA. I am now a member cf the Cnmitee as a representative of the French SpeakingSociety and I would like te help the d.efinition cf an agreement between 1n3j friendPr. GRAI’ll)JEAN and my british frienda. I am sure that you are also axixioue to solvethese problems.

I hope net to disturb you too much

Truly yours

A. WISNER



th
21 beptember 1t

I am now back ir rç)r laboratory and have found ail the work
and difficulties that are our every day bread. l3ut I reinember with tost pleasure
y stay in Sweden s.nd speoially the travel I had. the opportunity to have with
you. Ail was very pleasarit but in y memory, some stories about the childhood
of y-our father and. the life of the people in the North keep a real life in niy
mmd.

I have not found the books I hoped to find but I hope that
you will acdeptesome of the “cats” of SE

JBS LI1DHOLL
ARI3ETSPYS IOLOC•ISKA IlISTITUTET
LIDINGOVÂGEN 1
SOC ELOLM
(Suède)

Dear L1iss U

Truly yours

A. ISiER



21
th

Septeznber1965

PrQfessorIJJNDGREN
ArbetsfysiologiskaInstitutet
LfliNGOVAGEN1
3TOCXHOLki
(Suède)

Ithasbeenreallyverydifficuitformetoconiebackteiy
usualwayofliving.IhavesodeeplyappreciateznystayinSTOCKHO1andinSWEDE,
yourfriendlyhospitality,theeffectiveorganisationofy-ourwork.

Imuetsaythatamongysouvenirs,thescienceofErgonoinios
isflotalene.Ihaved.escribedtoinanyofmyfriendethisinarvellousdsyou
offeredmeinyouri8land.Ithinkthatthemanwhohasnotlivedsuohaday
cannotimaginethethedimensiou0fthe$wedishsoul.

‘7ou1dyoutransmittoIvire.LU1DGREImydupestthanksandtoyoiLsO
mybestreards.

Imustalsoaskyoutoberiyinterpretamongthemembersofyour
stoffinthefamousgreenhouesofLIDflOVAGEN.

IhopetoseeyousooninPrance21
th

eptember1965

TruiyyoursProfessorLUNDGRiN
ArbetsfyeiologiskaInstitutet
L1DINGOVAGE1

OCHILC.
(Suède)

A.WISNER

Dearkr•LUNDGRF,

Itisreally
ur:terstoodthatitwasnomore
andplantewhenweknowhowto
knowledgeandhowyouteachit
thisbothinanusualworkand
Comunity.

marvellousteseehowmuchthbwedishpeoplebas
possibletolettheworkerssuiferinthemines
avoidit.Ihaveseenhowyouestablishthis
andletitexiatinpractice.Ihop.teuseail
inournewprojeotatthEuropeanCoalandSteel
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Siirtryck or Likartidninge,i nommer 3, 1965.

Fysisk profil ar en ordsammanstiilining, som hit
tiils ej varit giingse varken j vardagssvenskan eller
i det pà sprâkliga nybiidningar sâ rika medicinska
facksprâket. Den har emellertid dykt upp i olika
sammanhang, kanske framfôr alit j militiirmedici
nen. Den har dâ fâtt utgôra en samlingsbeteck
ning pà sâdana fysiska och fysiologiska variabier
hos en individ, som visseriigen icke behôver vara
skiljemiirken meilan den friske och den sjuke men
som dock har betydelse for individens sociala eller
militiira anpassning. Kroppsliingd iir ett exempel
pâ en j den fysiska profilen ingâende variabel,
man kan vara for lâng eller fôr kort fôr att vara
militiirt anviindbar utan att man fôr den skuli be
hôver vara sjuk. Andra i den fysiska profilen in
gâende egenskaper ar t ex fysisk arbetsfôrmâga,
kroppsvikt och eventueli ôvervikt.

Flygvapnets flygande personai utgor en grupp in
divider som iir synneriigen viii ôvervakad j hiilso
avseende. Vid antagningen av flygaspiranterna
utfôres en noggrann medicinsk undersokning vid
flygvapnets medicinska undersôkningscentrai och
kontroliundersi5kningar gôres sedan ârligen vid
flygvapnets fôrband. Det ingâr i undersokningarna
att muta vissa sâdana egenskaper, som faller under
rubriken fysisk profil. Nyiigen har en dcl av dessa
undersokningar detacherats tili flygmedicinska la
boratoriet vid GCI. Dà hiirvid en del icke konven
tionella metoder anviinds skall hiir en redogiirel
se limnas fôr sâdant som kan ha ett mera alimint
intresse.

Den del av undersikningen, som avser fysisk
prof ii, tar en tid av sammanlagt cirka 10 minuter.
Den omfattar kroppsmâtten vikt och liingd samt
skelettdiametrarna radioulnarbredd och femurkon
dylbredd pâ hger och vinster extremitet. Vidare
utfôrs ett arbetsprov pâ cykeiergometer j 6 minu
ter med en bromsad effekt av 147 Watt (900 kpm/
mm).

Ett i den fysiska profilen fundamentait mâtt ut
giirs av skelettvikten (S). Denna beriknas frân ske
lettmâtten med hjilp av en tabeli, som tidigare
publicerats i denna tidskrift (y Dobein, Saltin &
Stenberg, 1963). Skelettvikten utgôr genomsntt

Med dr Wilhelm von
D6beln r laborator j
flygmedicin vid Statens me
dicinska forskningsrâds
fôrsvarsmedicinska
sektion.

WiIheIm von Dobein

FYSISK
PROFIL

Begreppet fysisk profil de! inierus. De,? centrala
betydelsen av den antropometriskt bestiimda skelett
vikten fôr bestmningen av fysisk profil framhâlls.
Synpunkter pâ anvdndningen av skeletivikten vid be
dônzningen av kroppsvikten diskuteras. En ny me
tod att mdta fysisk kondition frn pulsreaktionen pâ
cykelergometertest beskrives. I denna ingâr bestiim
ningen av eu konditionstal j procent, som m5jlig-
giir jdmfôrelse mellan individer av olika kroppsstor
lek och âlder. En redogôrelse limnas fc5r den med
dessa metoder bestiimda fysiska profilen hos 56 fuIt
flygaraspiran ter.

I



iigt 20 % av den fettfria kroppsvikten och 40 %
av den fett- och muskelfria kroppsvikten. Dà den
fettfria kroppens sammansiittning varierar relativt
obetydiigt utgôr skeiettvikten ett anvandbart refe
rensvrde fôr beriikningen av eventueil ôvervikt.
Genom division av kroppsvikten (V) med den be
riiknade skelettvikten erhMis ett tai, som normait
varierar melian 5 och 6.

I det enskilda fallet biir givetvis storieken av V/S
kvoten delvis beroende pâ hur hôg grad indivi
dens kroppssammansàttning avviker frân genom
snittet, dir muskelvikten utgôr 2,5 gânger skelett
vikten. Hos magra personer kan en muskular un
derutveckiing resultera i att V/S kvoten understiger
5. 0m en muskuiart underutveckiad individ har
vil utvecklade fettdepâer kan V/S kvoten indâ ha
normait virde. Detta giiler framfôr alIt aidre per
soner. Hos muskuliirt vàl utveckiade individer
kan V/S kvoten vara nâgot ôver 6 utan att fett
depâerna behôver vara sàrskilt betydande. I de
fiesta fail betyder dock en VIS kvot iver 6 fôre
komsten av onôdiga fettdepâer.

Det har tidigare visats, att den fettfria kropps
vikten utgiir en liimplig parameter vid berkningen
av standardmetaboiismen, »basalomsiittningen»
(y Diibein 1956). Pâ grund av sambandet mellan
skeiettvikt och fettfri kroppsvikt kan àven skelett
vikten anviindas vid beriikningen av normai basal
omsattning. Uttryckt i Watt ir den basala effek
ten 17,5 S21. (0m man viii ha virdet j ml 02/min
g1Ier att 1 W = 2,93 ml 02/min vid ett kaloriskt
viirde av syret pâ 20,5 Jouie/ml). Dâ maximal aerob
effekt hos fysiskt vaitrinade unga min lir kiind
(Astrand 1952) och den genomsnittligt utgôr
15 standardmetaboiismen, kan man fôr varje ske
lettvikt àven beriikna den »ideala» aeroba max
effekten. Detta ir sâlunda den max-effekt en ung
frisk man nâr genom lamplig trining. De standard
viirden betraffande kroppens energiomsttning, som
sâlunda kan refereras tiil skelettvikten âterfinns j
Tabeli I.

Den maximala aeroba effekten àr emellertid
beroende av âldern. Skali man beriikna ideal max

Standardviirden fôr energiomsàttning vid olika skelett
vikter.

Skelettvikt »Basal» »Ideal» aerob max-effekt
Kg effekt, Watt Watt I 02!min

7 64,0 960 2,81
8 70,0 1050 3,08
9 75,7 1136 3,33

10 81,2 1219 3,57
li 86,6 1298 3,80
12 91,7 1376 4,03
13 96,8 1451 4,25
14 101,7 1525 4,47
15 106,4 1597 4,68
16 111,1 1667 4,88

effekt frân skeiettvikten hos personer pâ 30 âr och
drover biir man ±irfiir anvanda de korrektions
faktorer fôr âldern, som angivits av Irma Astrand
(1960).

I bestimningen av fysisk profil ingâr iven ett
submaximalt arbetsprov pà cykelergometer. Det
har tidigare visats, att skerheten i berkningen
av en forsôkspersons aeroba max-effekt frân sub
maximal puisreaktion blir stôrre om skelettvikten
ingâr j berikningen in om max-effekt beriknas pâ
basis av pulsreaktionen enbart (y Dôbein et al.
1963).

Basta sttet att frân miitvrdena bestmma in
dividens aktuella fysiska arbetsfôrmâga blir att
anviinda ekvationen

Max aerob effekt (kW) =

900 ‘79
0,11.K. S

puls/min — 60

dir K ir den ovan ommlmnda âlderskorrektions
faktorn.

Det r ibiand viirdefulit att knna den aktueila

fysiska arbetsfc5rmâgan. Dâ den emellertid varierar

med kroppsstoriek, âider och trningstiiistànd, ut
gôr den icke ett idealiskt mâtt vid jiimfreise mel

lan individer och grupper. Samma talvàrde pâ
fysisk arbetsfôrmâga har olika betydelse om det

ir uttryck for arbetsfôrmâgan hos en liten fysiskt

TABELL I



viiltriinad individ elier en stor individ j dâlig fy
sisk kondition. Fôr att fâ ett vid sàdana jmf5rel-
ser mera anvindbart mâtt kan man berkna kvo
ten meilan aktuell max-effekt och ideal max-effekt.
Detta tal, som fâr enheten procent, uttrycker vad
som i dagligt tai gâr under benimningen fysisk
kondition och kan beniimnas konditionstal.

Det sâ beriknade procenttaiet fôr fysisk kondi
tion uttrycker den testade fôrsbkspersonens fysiska
arbetsfôrmâga i procent av vad en fysiskt vàitrinad
man j fôrsiikspersonens âider och av hans kropps
storlek normait skall ha. Dâ procenten ir fram
rknad genom en division av tvâ tal, som var fur
sig bôr multipliceras med samma korrektionsfaktor
fôr âider, kommer denna faktor att vid utrikning
en fôrkortas bort ur brâket. Dirigenom biir olika
âldersgrupper jiimfôrbara.

Fôr att forenkia berikningen av konditions
talet frân den vid arbestprovet riiknade pulsen an
vànds Tabeil II, dur konditionstaiet i procent di
rekt angivs. 0m man iiven ônskar beriikna den
aktuella fysiska arbetsfôrmâgan multipliceras den
i Tabeli I angivna ideala max-effekten med âlders
korrektionsfaktorn enligt Irma Âstrand (1960), var
efter denna produkt multipiiceras med konditions
taiet.

Som framgâr av Tabeil II kan konditionstalet
ôverstiga 100 %. Detta iir faliet hos viiltriinade
idrottsmiin dàr max-effekt uir stôrre uin 15 basal
omsittningen. Viii man bestumma konditionsta
let hos dessa, mâste testning ske med hôgre be
Iastning un 147 Watt.

Den hiir beskrivna berikningsmetoden giiller
iven fôr kvinnor. Dock kommer fôr kvinnor kon
ditionstalen att ligga nâgot iligre un fôr miin med
jamfôrbar sysselsiittning. Denna skillnad uir tro
ligen bioiogiskt betingad och kan sammanhànga
med det normait lugre huimoglobininnehâllet i bio
det hos kvinnor. Vid testningen av kvinnor bôr
som regel en arbetsbeiastning pâ cykeln av 98
Watt (600 kpm/min) elier lugre anviindas.

De hiir angivna metoderna har hittiis anviints

Skelettvikt
Puis 7 8 9 10 11 12 13 14 15 16

102. 100 97 96. 94 93. 92. 91. 90. 89.
100 98 96 95. 93 92. 91. 89 88 87

99 97. 95 93 92. 91. 89 88 87 86
98 96. 94 92 91. 90. 88 87 86 85
97. 95. 93. 91 90. 89. 87 86 85 84

96. 94. 92. 90 89. 88. 86 85 84 83
95. 93. 91. 89 88. 87. 85 84 83 83.
94. 92. 90. 88 87. 86. 85. 84. 83. 82.
93. 91. 89. 87 86 85. 84. 83. 82. 81.
92. 90. 88 86 85 84. 83. 82. 81. 80.

91. 89. 87 86. 84 83 82. 81. 80 79
90 88. 86 85. 83 82 81 80 79 78
89 87 85 84. 83. 81 80 79 78 78.
88 86 85. 83 82. 81. 80. 79. 78. 77.
87 85 84. 82 81 80. 79. 78. 77 76

87. 85. 83 82. 80 79 78 77 76 76.
86. 84. 82 81. 80. 79. 77 77. 76. 75.
85 83 82. 80 79. 78. 77. 76. 75. 74
84 83. 81. 80. 78 77 76 75 74 74
84. 82. 80 79. 78. 76 75 75. 74. 73.
83 81 80. 78 77. 76 75. 74. 73 72

TABELL II. KONDITIONSTAL %
beriiknat frcin skelettvikt och puls!min efter 5—6 min
cykelarbete mcd bromsad effekt 147 watt (900 kpm/min).

117
115
114.
112.
110

115. 113. 111.
113. 111. 109.
111 109. 107
109 107 105
108. 106. 104.

109.
107
105
104.
102

107 106.
106. 104
104. 102
102 101.
101. 99

99 98
98. 97.
97. 95
95 94
94 93.

105. 103 102
103. 102. 101.
101 100 99
100. 99. 97

98 97 96

97. 96. 95.
95 94 93
94 93 92
93. 92. 91.
92. 91. 90.

108 106 104 102 101.
107 105. 103. 101. 99
106. 103 101 100. 98
104 102. 100. 98 97.
103. 101. 99. 97. 95

120
2
4
6
8

130
2
4
6
8

140
2
4
6
8

150
2
4
6
8

160
2
4
6
8

170
2
4
6
8

180

Anm 1 Punkt efter siffra anger att denna ar hojd genom
decimalutj5mning.

2 Tabellen galler fdr
belastning 450 600 1200 kpm/min
efter division av kon
ditionstalet med 1,41 1,22 0,866

3



pâ 56 flultflygaraspiranter i âldern 17—24 âr. De
viktigaste vid undersôkningen framkomna data an
givs i Tabeli III.

I frâga om làngd och vikt ôverensstàmmer me
de1vrden och standarddeviationer anmrknings
virt viII med de av Broman et aI. (1942) angivna
normalviirdena fôr 20-âringar. Skelettvikten avvi
ker icke namnvrt frân motsvarande viirde hos
GCI-elever. Detta giiller aven V/S kvoten, som
tyder pà att den genomsnittliga fettmiingden iir
densamma som hos GCI-elever, d y s omkring
10%.

Pulsviirdet vid cykelergometerprovet iir pâfal
lande hôgt och konditionstalet i ôverensstiimmelse

TABELL III

Medeltal (]) och standarddeviationer (S.D.) av viirden
i fysisk profil hos 56 fdltflygaraspiranter 17—24 .1r

ii S.D.
Langd cm 178,0 5,52
Vikt (V) kg 67,5 6,92
Skelettvikt (S) kg 12,13 1,01
V/S 5,56 0,40
Puls/min vid cykel
test 900 kpm/min 158,4 17,3
Konditionstai % 84,5 6,95

diirmed lâgt. En frâga av praktisk betydelse iir om
konditionstalet ger en biittre information un det
obearbetade pulsvuirdet. Fôr att belysa denna frit
ga har materialet indelats j tvâ lika stora grupper,
den ena med skelettvikt 12 kg och den andra
med skelttvikt < 12 kg. Medelviirden och medel
fel pâ puis och konditionstal j de bâda grupperna
framgâr av Tabeil IV.

Puis vid
900 kpmlmin 152,7

± 3,15
Konditionstal 86,2

± 1,40

Av viirdena framgâr, att vid jiimfôrelse mellan
grupper med olika kroppsstorlek skillnader i puis
tal icke alltid iir uttryck fôr skillnader i kondi
tion. Konditionstalet ger dit en buittre information
un det obearbetade puistalet.

De hittilis gjorda erfarenheterna tyder pâ att
vid bestuimning av fysisk profil minst foijande vuir
den bôr ingà:

1) Aider, âr.
2) Kroppshingd, cm.
3) Skelettvikt, kg.
4) Kroppsvikt, kg.
5) V/S kvot eiler vikt ôver 6 S.
6) Konditionstal, %.

Litteratur

TABELL IV

Skelettvikt Diff. Differensens
signifikans

12kg <12kg

164,1
± 3,11

82,8
± 1,16

11,4
± 4,40

3,4
± 1,82

ej S

1. BROMAN, B., G. DAHLBERG & A. LICHTEN
STEIN. Height and weight during growth. Acta
Paediatrica 30: 1, 1942.

2. y. DÔBELN, W. Human standard and maximal meta
bouc rate in relation to fatfree body mass. Acta
Physiol. Scand. suppi. 37: 126, 1956.

3. y. DÔBELN, W., B. SALTIN & J. STENBERG.
Kroppsstorlek, cykelergometertest och fysisk arbets
fôrmâga. Sv. Lkartidn. 60: 858, 1963.

4. ÂSTRAND, IRMA. Aerobic Work Capacity in Men
and Women... Acta Physiol. Scand. suppi. 49: 169,
1960.

5. ASTRAND, P-O. Experimental studies of physical
working capacity... Copenhagen: Ejnar Munksgaard,
1952.
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MAX AEROB EFFEKT (KILowATT)

berâknad fr&n skelettvikt och puis/min. efter 5—6 mizi. cykelarbete ied
broznsad effekt ik watt (900 km/min.).

Skelet tvikt
Puis 7 8 9 10 11 12 13 11+ 15 i6

120 1,13 1,20 1,28 1,35 1,1+1 i,1+8 1,5)4 1,59 1,65 1,70
1 1,12 i,19 1,27 1,3k i,)4o 1,1+6 1,52 1,58 i,6k 1,69
2 1,11 1,19 1,26 1,33 1,39 i,k 1,51 1,57 1,62 1,68
3 1,10 1,18 1,25 1,32 1,38 i,1+1+ 1,50 1,56 1,61 ,66
14 1,09 1,17 1,21+ 1,30 1,37 1,1+3 1,149 1,51+ 1. 1,65
5 1,08 1,J 1,23 1,29 .1,36 1,1+2 i,+8 1,53 1,59 1,6)4
6 1,08 1,15 1,22 1,28 1,35 1,141 1,1+7 l52 1,57 1,62

T 1,07 i,i)4 1,21 1,27 1,31+ 1,1+0 1,51 1,56 1,61
8 i,o6 1,13 1,20 1,27 1,33 1,39 i,1+1+ 1,50 1,55 1,60

9 1,05 1,12 1,19 1,26 1,32 1,143 1,149 :i,k 1,59
130 ,o14 1,12 1,18 1,25 1,31 1,37 1,1+2 1,148 1,53 1,58

1 1,01+ 1,11 1,18 1,21+ 1,36 ,1+i 1,1+7 1,52 1,57
2 1,03 1,10 1,17 1,23 1,29 1,35 1,40 1,1+6 1,51 1,56
3 1,02 1,09 1,16 1,22 1,28 1,314 1,39 1,1+5 1,50 1,51+
1+ 1,02 1,08 1,15 1,21 1,27 1,33 1,38 ,)4k 1,1+9 1,53
5 1,01 1,08 i,i1+ 1,20 1,26 1,32 1,37 1,143 1,148 1,52
6 1,00 1,07 1,11+ 1,20 1,26 1,31 1,37 1,b2 1,1+7 1,51

7 1,00 1,06 1,13 1,19 1,25 1,30 1,36 i,ki i,+6 1,50
8 0,99 1,06 1,12 1,18 1,214 1,29 1,35 1,1+0 1,145 1,1+9

9 0,98 1,11 1,17 1,23 1,29 1,314 1,39 1,1+1+ 1,1+9
iko 0,98 i,ok 1,11 1,17 1,22 1,28 1,33 1,38 1,1+3 •,)48

2 0,96 1,03 1,09 1,15 1,21 1,26 1,31 1,36 i,1u i,146
14 0,95 1,02 1,08 1,1)4 1,19 1,25 1,30 1,35 1,39 i,k1+.
6 0,91+ 1,01 1,07 1,13 1,18 1,23 1,28 1,33 1,38 1,1+2
8 0,93 0,99 i,06 1,11 1,17 1,22 1,27 1,32 1,36 1,141

150 0,92 0,98 ,o1+ 1,10 1,15 1,20 1,25 1,30 1,35 1,39
2 0,91 0,97 1,03 1,09 1,11+ 1,19 1,214 1,29 1,33 1,38
1+ 0,90 0,96 1,02 1,08 1,13 1,18 1,23 1,27 1,32 1,36
6 0,89 0,95 1,01 1,07 1,12 1,17 1,22 1,26 1,30 1,35
8 0,88 0,914 1,00 1,05 1,11 1,15 1,20 1,25 1,29 1,33

160 o,8î 0,93 0,99 1,014 1,09 1,114 1,19 1,23 1,28 1,32
2 0,86 0,92 0,98 1,03 1,08 1,13 i,18 1,22 1,27 1,31
k o,86 0,91 0,97 1,02 1,07 1,12 1,17 1,21 1,25 1,29
6 o,85 0,91 0,96 1,01 .1,06 1,11 i,6 1,20 1,214 1,28
8 0,814 0,90 0,95 1,00 1,05 1,10 i,i14 1,19 1,23 1,27

1.0 0,83 0,89 0,91+ 0,99 i,o14 1,09 1,13 1,18 1,22 1,26

W.v.D6beln, Flygmed.iab,, G C I, Lidingàvgen 1, Stockholm ‘i
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ber1knad frân krops1ind och skelettdinetr (cm)

(n + và radiou1narhredd).( + v fm’rkon6v

L1ngd 150 160 170 180 190 200 210 220 230 240 250 260 270

150 7,2 7,5 7,8 8,2 85 8,8 9,1 9,4 9,7 10,0 10,3 10,6 10,9
1 7,2 7,6 7,9 8,3 8,6 3,9 9,2 9,5 9,8 10,1 10,4 11,0
2 7,3 7,7 6,0 8,3 8,7 9,0 9,3 9,6 9,0 10,2 10,5 10,8 11,1
3 7,4 7,7 8,1 8,4 8,7 9,1 9,4 5,7 10,0 10, 10,6 10,9 11,2
4 7,5 7,8 8,1 8,5 8,8 9,1 9,5 9,8 10,110,4 10,7 11,0 11,3
5 7,5 7,9 8,2 8,6 8,9 9,2 9,6 9,9 10,2 10.5 10,8 11,1 11.6
6 7,6 7,9 8,3 8,6 9,0 9,3 9,6 10,0 10,3 10,6 10,9 11,2 11,5
7 7,7 8,0 8,4 8,7 9,1 9,4 9,7 10,1 10,4- 10,7 11,0 11,5 11,6
8 7,7 8,1 8,5 8,8 9,1 9,5 9,8 10,2 10,5 10,8 11,1 11,4 11,7
9 7,8 8,2 8,5 8,9 9,2 9,6 9,9 10,2 10,6 1U,5 1L li,i 11,9

160 7,9 8,2 8,6 9,0 9,3 9,7 10,0 10,3 10,7 11,0 11,2 11,6 i,2,0
1 7,9 8,3 8,7 9,0 9,4 9,7 10,1 10,4 10,8 11,1 11,4 11,7 12,1
2 8,0 8,4 8,8 9,1 9,5 9,8 10,2 10,5 10,9 11,? 11,5 11,9 12,2
3 8,1 8,5 8,8 9,2 9,6 9,9 10,3 10,6 11,0 11,5 11,6 12,0 12,5
4 8,2 8,5 8,9 9,3 9,6 10,0 10,4- 10,7 11,1 11,4 11,7 12,1 12,4
5 8,2 8,6 9,0 9,4 9,7 10,1 10,4 10,8 11,2 11,5 2.1,8 12,2 12,5
6 8,3 8,7 9,1 9,4 9,8 10,2 10,5 10,9 11,2 11,6 11,9 12,3 12,6
7 8,4 8,8 9,1 9,5 9,9 10,3 10,6 11,0 11,3 11,7 12,0 12,4 12,7
8 8,4 8,8 9,2 5,6 10,0 10,4 10,7 11,1 11,4 11,8 12,1 12,5 12,8
9 8,5 8,9 9,5 9,7 10,1 10,4 10,8 11,2 11,5 11,9 12,2 12,6 13,0

170 8,6 9,0 9,4 5,8 10,2 10,5 10,9 11,3 11,6 12,0 12,3 12,7 13,1
1 8,7 9,1 9,5 9,9 10,2 10,6 11,0 11,4 11,7 12,1 12,4 12,8 13,2
2 8,7 9,1 9,5 9,9 10,3 10,7 11,1 11,5 11,8 12,2 12,6 12,9 15,7
3 8,8 9,2 9,6 10,0 10,4 10,8 11,2 11,6 11,9 12,3 12,7 13,0 13,4
4 8,9 9,3 9,7 10,1 10,5 10,9 11,3 11,7 12,0 12,4 12,8 13,1 13,5
5 8,9 9,4 9,8 10,2 10,6 11,0 11,4 11,7 12,1 12,5 12,9 13,2 13,6
6 9,0 9,4 9,9 10,3 10,7 11,1 11,5 11,8 12,2 12,6 15,0 13,3 13,7
7 ,1 ,5 9,9 10,3 10,8 11,2 11,5 11,9 12,3 12,7 13,1 15,4 13.8
8 9,2 ,6 10,0 10,4 10,8 11,2 11,6 12,0 12,4 12,8 13,2 15,6 13,9
9 9,2 9,7 10,1 10,5 10,9 11,3 11,7 12,1 12,5 12,9 13,3 13,7 14,0

180 9,3 9,7 10,2 10,6 11,0 11,4 11,8 12,2 12,6 13,0 13,4 13,8 14,1
1 9,4 9,8 10,3 10,7 11,1 11,5 11,9 12,3 12,7 15,i 15,5 13,9 14,3
2 9,5 9,9 10,3 10,8 11,2 11,6 12,0 12,4 12,8 13,2 13,6 14,0 14,4
3 9,5 10,0 10,4 10,9 11,3 11,7 12,1 12,5 12,9 15,5 13,7 14,1 14,5
4 9,6 10,1 10,5 10,9 11,4 11,8 12,2 12,6 15,0 13,4 13,8 14,2 14,6
5 9,7 10,1 10,6 11,0 11,4 11,9 12,3 12,7 15,1 13,5 13,9 14,3 1,7
6 9,8 10,2 10,7 11,1 11,5 12,0 12,4 12,8 13,2 13,6 14,0 14,4 14,8
7 9,8 10,3 10,7 11,2 11,6 12,1 12,5 12,9 13,3 13,7 14,1 24,5 14,9
8 9,9 10,4 10,8 11,3 11,7 12,2 12,6 13,0 15,4 13,8 14,2 14,7 15,1
9 10,0 10,4 10,9 11,4 11,8 12,2 12,7 13,1 1,5 j5,9 1 ,4 14,8 iS,2

190 10,1 10,5 11,0 11,4 11,9 12,) 12,8 I,2 13,6 14,0 14,5 14,)
1 10,1 10,6 11,1 11, 12,0 12,4 12,9 1, 13,7 14,1 14,6 15,0 1.,4
2 10,2 10,7 11,2 11,6 12,1 12,5 13,0 13,4 1),8 14,2 14,( 15,1
3 10,3 10,8 11,2 11,7 12,2 12,6 13,1 13,5 13, 14,4 14,8 1),2 15,6
4 10,4 10,8 11,3 11,8 11,2 12,7 13,2 13,6 14,0 14,5 14,9 15, 1,(
5 10,4 10,9 11,4 11,9 12,5 12,8 13,3 13,7 14,1 14,6 13,0 15,4 15.5

W .v.Dobeln, P1ymedicinska 1ahoitoriet, . C. 1.,Liding5v7erl 1,Stockholm S



SVEN FORSSMAN
Geneve

MEDICAI ADVTSOR TO THE 6 August 1965
SWEDISH EMP0YERS CONFEDERATtON

Professor A. Wisner

Conservatoire National des Arts & fvItiers

41, Rue Gay-Lussac - Ve

PARIS

Dear Professor Wisner,

Thank you very much for your letter which has been
f orwarded te me in Geneva. I am there working with

the World Health Organization as Chief of their

Unit on Social and Occupational Health from the lst

cf April until the end cf the year.

I am sorry that I will net be able te see you in

Stockholm in September but I have asked my colleagues

Doctor Nus Masreliez and Mr Gideon Gerhardsson, Chief
Industrial Hygiene Engineer, to arrange for your pro—
gramme. I would suggest that you will visit Professor
Nus Lundgren and his laboratory and aise te see the
office of me and my colleagues at the Swedish Employers
Confederation.

On steel works and other industries I would suggest that
you will visit the Volvo factories in Gothenburgh (Dr

Adoif Yil) and in Skvde (Dr C.A. Heijbel), the steel

works Domnarfvet (Dr Eric Dahlgren and Dr Ake Gessbo),
and concerning mines, LKAB, Maimberget, G.i1ivare (Dr

K.G. S:t Clair Renard) and LKAB, Kiruna (Dr Harold
Jirgensen).
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SVENSKA ARBETSGIVAREFÔRENINGEN
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In case you would corne to Geneva I will be very glad

to see you and to discuss sorne problems of the IEA.

I am glad to hear that you are now a member of the

Committee as representative of the French speaking

society.

I will be in Geneva except 12/8
- /9 and 10-24/10.

Please let me know in advance if you are coming to

Geneva.

Best wishes

/Sven Porssman/

My address in Geneva is:

9 Avenue de Bud

Apartement nr 92

GENEVA

/sEd
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20 Septembre 1965

Ionsieur le Directeur Général
de Problèmes du Travail
à l’attention do r. CARi-’EiTIER
Haute Autorité de la CECA
29, rue Aldringer
LUXEk]3OURG
(Grand—Duché do Luxembourg)

J’ai l’honneur de vous faire parvenir ci—joint en 3 exemp1aires

la demande de rembeurseient des fraî de mon voyage et de mon séjour à TOCKHOI1

et en SUPDE, ainsi que deux exemplaires de la demande de subvention revtus de

votre accord.

Ce voyage a eu l’utilité que j’espéra. et ma permis de voir

le grand effort réalisé en Suède pour i’aé1ioration des conditions de travail

avec l’aide des ergonomistes et en particulier du Pr. LUiiDGREJ. J’espère qu’il

nous sera possible de réaliser pour les 6 pays un effort comparable.

ma parfaite considération.

4 .

4

,onsieur le .Liroeteur,

Veuillez agréer, ionsieur le Directeur, l’expression de

A. WISNER

Haute Autorité de la CECA

29, rue Aldringer
LUXEkBOURG
rand-Duché de Luxembourg)



THE DANISH NATIONAL ASSOCIATION pATR0NESS:HERMAJEsTYTHEQuEEN

FOR INFANTILE PARALYSIS

5, Tuborgvej, Hellerup, Denmazk

Hellerup Sth August 1965.

EAu

Dr A. Wisner
Consevatoire National
des Arts & Metiers E41, Rue Gay-Lussac - V ,

Paris

Dear Dr. Wisner,

T shah be very pleased to see you here in KØbenhavn, preferably
on Tuesday l4th as I may be on a hohiday-trip on the 6th.
However, everi if you came the Gth you wihl be wellcome and my
co-workers will show you our institute.

Hellerup is a suburb of KØbenhan, within a short taxi-drive from
the centre.

With best regards,

Sincerely yours,

I ‘ /
Erhing Asmussen.

/7Es & Y/W S7/ E

3c &R
•‘/7

//



NOTE POUR LES VISITEURS

1. Sous peine de poursuites judiciaires, il est interdit à toute per

sonne étrangère au service de photographier, prendre des
notes ou décrire les terrains et installations visités.
Il n’est pas non plus permis d’emporter d’appareil photogra

phique au cours de la visite.

2. Les visiteurs sont priés de ne pas fumer à l’intérieur de l’en
ceinte des usines. Dans certains locaux, l’interdiction est for
melle.

3. Durant la visite, les visiteurs sont priés de ne pas s’éloigner de
leur guide et de ne pas gêner le travail en cours.

4. L’accès aux usines n’est accordé qu’à la condition que les
visiteurs s’engagent:
à ne pas révéler les renseignements pouvant leur être commu
niqués au sujet des installations, fabrications et autres, rensei
gnements qui sont à considérer comme confidentiels, et
à ne pas faire de publicité concernant la visite.

5. Il est entendu que toute personne qui visite les installations de
la société après avoir pris connaissance de ce qui précède
accepte les règlements et conditions mentionnés ci-dessus.

Bofors, mai 1963

Aktiebolaget Bofors
Sverre R:son Sohiman

1193 d
Ju,i 63

AS CARLSICOSA BOKTR.



Dr. A. Wisner
Sous—Directeur
Centre National de la Recherche Scientifique
Laboratoire de Physiologie du Travail
41, rue Gay—Lussac
PARIS V:e
France

Dear Dr. Wisner,

Thank you very much for your letter of April 9th. I am sorry that my reply is e
little delayed.

It was really very nice to hear from you again and I am also very glad to hear
that you are planning to visit us in Stockholm. For our part, September or
October would be convenient; as far as I know the whole staff of our institute
will be at home at that time and, thus, be available for discussions with you.
It will be very valuable for us to be able, in this way, to profit from your great
experience. I may mention in this connection that we have a Hungarian engineer
with us at present, who is a specialist on machine ergonomics and who intends
to take up some problems on fore stry and agriculture machinery which he will
be very glad to discuss with you.

We are sending some reprints by separate mail.

Looking forward to hearing from you again,

Kind regards,
ours siric rely,

Nils Lundgren

L

—

G

JARBETSFYSIOLOGISKA INSTITUTET1 L1D1NGVAGEN I - STOCKHOLM -TELEFON 204257, 109650, 219147

cs

s

NL/GHC
4th May, 1965



CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE

LABORATOIRE DE PHYSIOLOGIE DU TRAVAIL

41. RUE GAY-LUSSAC, PARIS V

TL.. ODÉON 18-27

Dear P. LUNDGPEN

Paris le 13 th 1iay 1965

LCJWL7GlEN

Profeasor Ti•

Arbetefysiologica Institutet
lt il

Lidingovagen I

OCKHOLM

Suède

I have been very happy to reoeive your kind answerof 4 th

hay and. te learn that you were able to reoeive me in acae monthes. I have also read

the papers you send me and have much appreciate your simultaneoue approehh, scienti

fic and technical.

During this visit, I would like very much to see how you

manage when you are called in a factory to give some advioe and evaluate the work

load. Do you think that at this tiine of the year you will be engaged in some field

work of this sort

As I have writen in my firet letter, I cari travel in Septem—

ber and otober before the beginning of the academic year but, I would oertainly

prefer the earliest part of this period, the firat two veeks of September.

I am oertainly rude in teuing you 80 roughly what I hope

but what I want above ail je to determine in your time schedule as little distur.

bance as possible.

English.

I send you under separate cover four paper we have published in

With my best thanks,

Truly yours

A.WISNER



CONSERVATOIRE NATIONAL 41, RuE GAY-LussAc - •

DES

ARTS & MÉTIERS

PARIS, LE
26 th July 1965

CHAIRE DE PHYSIOLOGIE

DU TRAVAIL

• ASLIUS SEN
Danish National, As2ooiation tor Infanti1
?araiy sis
TUBOREJ 5
EiERUP nenaz.

Dear Dr.ASiIUSSrnf,

t bave tho pieasuz’e ta bo abie to visit P.LUNDGREIf
ana P.FORSSIiAN in Swede. But, X wouid bas vory uoh vithout viai—
ting you in KØBENHAUR . X know how many in’toreeting thinga you are
doing and you may perbapa hoip rac to visit another daniah soientiat
intereeted in Ergonoaioa I viii 1,e in K$BENRAUN iionday- the 6 th
Septenber and, ii neo•seary, tuoaday the 14th, but this other tay
probboinatie.

I hop. flot ta disturb you too much.

Iruiy yours,

A. WISNER

Can you oxpiain mo what is the vay ta go from KØBENHAUN ta HELLERUP
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Proesreur IUNDGREN

Istitut o±’ Wrk Phyeîêløgy

Gyaaetik Central Inetituet

TOCKHOLN

(ubde)

Since I had tb Iure te ieet ‘ou at
anci. af ter at Dublin, I have acùuized your method of ergonoic
Iutry. I bave dreaicd to viit you an.d $pecilly to
joui’ ro’ in tudy in a 1ant.

no in charGe o± a projeot that aixa t3
oranjo suh eronenic aotion and I have the tixao and raonoy to
pay thi vi.it..But I am a’raic1 te cîiotur you. If it je r.ot tøo
auch th caoc .o you think that Jcptcubor or (‘otober of this year
ould bo ,ouvenient ?

If vou aave oonc nei writine on ‘oro:ics
;ou h o kind ta coud t1eri to e.

:

CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE

LABORATOIRE DE PHYSIOLOGIE DU TRAVAIL

41, RUE GAY-LUSSAC. PARIS V°

TÊL. • ODÉON le-27

9 April 1965

Dr P. LU!DGREN,

\ OtOc:h0lm
- action in

conauy

ruiy yours,

Dr.A. ‘JISNER

sous-. Directeur.
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GILBRETH, L.M. Or 455, W. 21st Street, NEW YORK 11, N. Y. USA

ILO

MURRAY, R. Or 10, Avenue Wrnest Hentsch, GENVE SWITZERLAND

I SSA

HYDN, S. Dir. S A F, S. Elasieholmsharnnen 4 A, STOCKHOLM C SEDEN

THE NATIONAL SWEDISH WORKERS’ PROTECTION BOARD

ANDRÉ, L. Byrchef Arbetarskyddsstyrelsen, VJennerbersatan 10,

Pack, SToCKHOLM 12 SWEDEN

HOLST, S. Mrs Byridir. Arbetarskyddsstyrelsen, Wennerber5sCatan 10,

Pack, STOCKHOLM 12 SWEDEN

LUNDGREN, C.D. Or Arbetarskyddsstyrelsen, ,V!ennerbersgaten 10,

Pack, STOCKHOLM 12 SWEDEN

O EEC

LECOULTRE, D. Sociologue O E E C, 2 Rue Andr Pascal, PARIS 16 FRANCE

W H O

SHOIS, M.O. Or 0/0 World Health Organization, GLNVE S’VITZERLANO



INICOLINI, H. Sociologne Industriel Rodrigvex Pona 661, BUENOS AIRES

j LLL, A. Dr 86, Gcie Strt crh, SI’DGGY

FRIEBERGER, C. Wegagasse 15, LIEN 19
t

CUDDY, T.E. M.D. Dept. of Me’ine, University of
Manitoba, WINNIPEG

ASCUSSEN, E. Dr Danish National Association for Infantile Paralysis,

Tuborgvej 5, HELLERUP

CRUT, A. Sen.Med.Insp. Hanibros fL1l 20, HELLFRUP

LUNDH, B. Dr Østerbrogade 119, KBENHAVN

MiOLBECH, S. Cand.Mag. Danish National Association for Infantile Paralysis,

Tuborgvé 5, HELLERUP DEMNARK

Frederiksborgvej 91, K3ENHAVN DENNARK

Tuborgve,j 5, HELLERUP DENMARK

Dansk ArbejdsgiverforenZng, KØBENHAVN DENMARK

Fredrjksc1a1sve 143, VIBUM DENMARK

KARVONEN, M.J. Docent

gOSKELA, A. Mc

von KRAEMER, V. Or. Med.Lic.

LAITAKARI, L. Work Study Chief’

LINDEN, B. Ing.

MATTSON, E. Ing.

NORO, L. Prof.

NYBSRG, L.O. Dr

DKSALA, 0. Prof.

RIKKOLA, M. Dr

R6NNHOLM, N. Master of Science

SAARINEN, O. Dipl.Ing.

SAARNIO, R. Dipl.Ing. Bitr.Dir.

SUM’RI, P. Mr

Institute 0f Occupational H•• ealth,

Haartmanink. 1 HELSINKI—TOOLO

Aikutic 49, PAKILA

Haartmaninkatu 1, HELSINKI—TOLO

KARl H A A RA

Urputie 9, SAVIA

do Finska Kabelfabrikan,

Btniansgotan 29, HELSINKI

Fabriksgatan 32 A, HELSINKI

Haartnianinkatu 1, HELSINKI

Bulevarden 19 A, HELSINKI
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T IORU N IEMI

Haartrnanskatu 1, HELSINKI—TOOLO
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HELSINKI

do Industri—Olycksfall, Unionsgatan 11

HELSINKI

Institut fr Arbetahygien,

Haartmaninkatu 1, HELSINKI

CAZAMIAN, P. Dr Centre d’Etudes et Recherches Ergonomiques Minires

96, Faubourg de Rochbelle, Als (Gard)

FRANCCIS, R—C. Médecin Inspecteur Gnral

11, Bis Rue dAquesseau, PARIS 8

44, Rue N.D. des Champs, PARIS 6GILLON, J.J, Med.Insp.

JARRY. J.J. Mr

LUBERT, G. Dl. Gin.

LUCAS, A. Psych. Indust.

9, Rue Percier, PARIS 8

B.T.E., 27, Rue de Bassano, PARIS 8

1, Rue Nungoscer et Cou, VELIZY

(Seine et Oise)

METZ, B. Prof. Laboratoire de Physiologie Appliqu6e, 1, Place de

L’Hopital, STRASBOURG

1

ARGENTINE

A USTRALIA

AUSTRIA

CANADA

NIELSEN, O. Civilin6.

POULSEN, E. Fys.Terap.

POULSEN, S.P. FuldmMktig

SEIDELIN, G. M.D.

DENMA RK

DENMAR K
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BLANZ, F.

I S GR5NDAHL,
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KARVINEN,
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C—G. Med.Lic.

S. Dr

S. Cap.

E. Dr

MNnnikkfie 3.D. HELSINKI

Tehtaan Poliklinikka, VARKAUS

Koskelantie 23 A 3, HELSINKi

Nokia Suorrien kumitlehdas Oy
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FINLAND

FINLAND
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FINLAND
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F INL A MD
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FINLAND

FIN LAN D

FIN LAND

FIN LAND

PINLAND

FINLAND

FINLAND

FRANCE

FRANCE
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MIKCLAJCZAK, G. Psychologue du Travail 32, Rue la Botie, PARIS 8

Mmc Cerp 13, Rue Paul Chautard, PARIS 15

MONOD, H, Doet 22, Av. de la Bourdonnais, PARIS 7

WISNER, A. Mr Regie Nationale des Usines Renault, 22, Rue de l’Est,

BOULOGNE (Seine)

BESCHE, F. Med.Dir.Dr.Med.

HOLSTEIN, E. Prof.Dr.Med.Habil.

LEHMANN, G. Prof.Dr.Med.

fLLER, E.A. Dr

OSTROM, C. Colonel

PREUSCREN, G. Prof.

ROHMERT, W. Mr

VIELLING, . Mrs
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HEJNEMAN, E. Ind.LMk.

HEIJEEL, C.A. Ind.LMk.

HENKE, G. Gyin.Dir.

HERBLRT, A. In.

Forskn.Iri. Humbleatan 12, SUNDBYBERG

Or AS Bolinder—Munktell, ESKILSTUNA

HOLMGREN, S.

HOLMQVIST, I.

HOLMQVIST, S.

VON HOLST, H.

HÂKANSSON, C.E. Or

HORNLUND, L. Dir.

INGELMARK, B.E. Prof.

J0HNSSON, G. Prcf.

JOHANSSON, L. bverinE.

J0NS, S. tnd.LMk.

JONSSON, K. Chef.In.

KARLSSON, H. Dir.

KARNELO, E. Or

KILANDER, K. Or

KINDSTRAND, A. Civ.in.

KOCK, L’. Docent

LAHNHAGEN, R. Dir.

L.RSSON, C. Inc.

LINDER, B. mE.
LINDHOLM, A. In.

LOKANDER, S. Or

LUNDGREN, N. Med.Dr

LbFSTRAND, E.

MASRELIEZ, N.

NODIG, K.E. ‘CG.

NORDELIUS, S. In.

NORVIIT, L. Dr

OISON, T. Cons.

Bolidens Gruv AB, BOLIDEN

LKAB, KIRUNA



s

PLEVIN, E. Jmst

PONTÉN, J. Or

RASK, L. Civ.In.

XELL, R. Ind.LMk.

RIGÉUS, ‘. or

ROBBERT, C. Dir.

ROGENFELT, A. Ind.Làk.

SALTTN, B. Or

VON SCHEELE,

SCHERMAN. A.

SJbQVIST, T.

SUNDBERG, U.

SVENSSON, G.D.

A. Or

Cert.Doct

1n6.

Prof.

Civ. Ing.

THUNQVIST, S.

UTBULT, B. 1:e Byrsekr.

WALZENSTROM, N. Dir

WALLIN, M. Pers.Ass.

WEDIN, B.

WOHRNE, U.

YLLO, A.

ÂBERG, U.

Dir.

Ing.

lnd.Psyk.

Or. Ing.

ÂKERBLAD, B.

ÂKERBLOM, B.

ÂSTRAND, P.O.

Or

MD

Docent

bSTERBERG, D. Prof.

bSTLUND, E. Docent

SWEOEN

SWEDEN

SWEDEN
—

SW EDEN

SWEDEN

SWEDEN

SWEDEN

SWEDEN

SWEDEN

SWEDEN

SWEDEN

SOEDEN

SWEDEN

SWEDEN

SWEOEN

SWEDEN

SWEDEN

SWEDEN

SV/EOEN

SWEDEN

SWEDEN

SWEDEN

SWEDDN

BURANDT, U.

DITTRICH, F.

GRANDJEAN, E.

REY, P. Dr.Med.

Produktgestalter Habsburgstrasse 2, ZURICH 10/37

Physicion Clinique ORL Lab. de Physique Experirnentale,

Hopital Cantonal, GENÈVE

EIDG Technische Hochschule, ZURICH

Inst. Phys. Ecole de Medicine, GENÈVE

SWITZ ER LiND

SW IT ZER L AND

SLITZERLAND

SWITZERLAND

NEL, H.I. Miss Oept Physical Education, STELLENBOSCH UNIVRSITY

WILLIAMS, C.G. Physiologist Applied Physiology Lab. Chaniber cf Mines,

P O Box 809, JOHANNESBURG

WYNDHAM, C.H. Dir. Applied Physiology Lab. Transvaal and O F S,

Chaniber cf Mines, P O Box 809, JOHANNESBURG

SOUTH AFRICA

SOUTH AFRICA

PALMGREN, B. Or AB Svenska Kullager, HOFORS BRUK

PAULSSON, S. Or OjurgârdsvMgen 128, STOCKHOLM

PETTERSSON, O.B. Leg,Sjuk. Kpniannaatan 5 B, SURAHAMMAR

6.

SWEDEN

EWEDEN

SWEDEN

SWEDEN

SWEOEN

SC OEN

Statens Skogsforskningsinst. STOCKHOLM 51

Oomnarfvats Jernverk, DOMNARVET

Rationaliseringstekniska Inst. Regerinsgaten 32,

STOCKHOLM

ASEA, V4STERS

S:ta Gertruds vg 3, TRELLEBORG

Pappersmassefrbundet, S Blasieholrnsharnnen 4,

STOCKHOLM

Va11onvgen 18, FINSPÂNG

G C I, Fysiolcgiska Inst. Liding3v. 1, STOCKHOLM

Brukskliniken, OEGERFORS

Hedegutan 14, LINKbPING

Dornnarfvets Jernverk, OOMNARVET

Statens Skogsforskningsinst. STOCKHOLM 51

Rationauiseringstekniska Inst. Regeringsatan 32,

STOCKHOLM

S A F, Box 16120, STOCKHOLM 16

National Labour Market Board, PolhemsvMgen 36,
SOLLENTUNA

JMrnbruksfàrbundet, Hovs1carg. 3, STOCKHOLM

Blâsutvgen 15, ENSKEDE

F O A 1, SUNDBYBERG 4

JMrnbruksfrbundet, Hovslagarg. 3, STOCKHOLM

Idrottsgatan 13, GTEBORG b

Abetsfysiologiska Inst. G C I, LidingvMgen 1,

BTOCKHOLM

Folksam, Skornakargctnn 20 A, UPPSALA

GAMLEBY

Fysio1oiska Inst. G C I, Lidin,NvMgen 1,

STOCKHOLM

Sturegatan 60, STOCKHOLM b

FridhenlsMatan 72, STOCKHOLM K

SOUTH AFRICA
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BELDING. H.S. Prof. Graduato School cf Public Heclth, University

of Pittsburh, PITTSBURGH, 13, Fa U S A

DLDCKLY, V. Mi’ 130, Ocean Psy, SANTA EGNICA, Calif. U S A

BROUHA, L. M.D. Haskell Laboratory, NEWRK, Delaware U S A

CHRISTENSEN, J.M. Di’ 5691, Littie Suar Creek Road, DAYTON 40, Ohio U S A

CHRTGTIAN, J. Er U S Arny Enr. Rsearch & Developaont Lobs,

F T BELVOIR, Viriaia U S A

MC FADLiND, P... Prof. Harward School cf Public He1th, 1 Shattuck

Street, BOSTON 15, Mass. U S A

LYMN, J. Prof. Biotechnolocy Laboretory, Dept cf EnGineerinG,

University cf California, LOS NOSLES 24, Calif. U S A

MO1?NIL, C. Er 25, Wycoma Pay, PALTHAM, Bss. U S A

NODEN, R. Er do Pensionot ScndstrPa St. 2riksatan 75,

STOCENOLS, SPEDEN U S A

ROCKJAY, M.R. Dc 116, West Whiteman Street, YELLDW SPRINGS, 0h10 U S A

SIMONS, A.K. Mr Bostrom Research Labs. 5826 N Lake Drive,

MILPAUNLE, Wisc. U S A

SMALL, A.M. I[naer HuShes Aircraft Co., FULLERTON, CaliC. U S A

S%ITH, K. Prof. Lcpt of Phycholoy, Uriiversity of ‘isconsin,

MADISON, Wisc. U S A

WALKER, K. Ass.Prof. Corneli Uciversity, ITKAC, N.Y. U S A



COMMUNAUTE EUROPEENNE PROGRAMME DE RECHERCHES TECHNIQUES

DU CHARBON ET DE L’ACIER EN MATIERE D’HYGIENE ET DE MEDECINE

HAUTE AUTORITE
DU TRAVAIL

DEMANDE DE SUBVENTION POUR VOYAGE D’ETUDE

(à remplir en triple exemplaire) 1)

L’INSTITUT -

NATIONAL DES ARTS ET METRS
A L’INTENTION D’ENVOYER EN MISSION M.

PROFESSION ET TITRES: TRAVAUX, léSléBRE DE LA COl1ISS ION DE C RCSERGONOl
DE LA C.E.C.A.

LIEUDE DEPART: PARIS
-

LIEUX DE DESTINATION: ÇLM
-

BUT DE LA MISSION: S méthOdes Utilisées eçn pariO1alierpar le

Pr LUNDGDEN, pour intervenr dans e entreprises

(En cas de visite de plusieurs centres, indiquer l’itinéraire envisagé)

journée de voyage
LA MISSION COMMENCERA LE 3 Sept 965 LA DUREE DE SEJOUR DANS LE CENTRE Ot3 CES

_______

J9Ur de vyage
9ItFECTtÇS EST DE --“-‘ JOURS; LE RETOUR S’EFFECTUERA PAR CONSEQUENT LE i4.pu 2).

L’INTERESSE VOYAGERA PAR

C H E M IN D E F E R e.utieenSiida

AVION PARIS 0M R
rayer

[ les
AUTRE MOYEN DE TRANSPORT j> mentions
(indiquer ci-dessous ce moyen de transport) I -

j
inutiles

OBSERVATIONS•

DATE ..2Juil1e±..1.9&5.-_...._..

7
PAPOTRI

Par délégation1 du Président de)a—Haute AutorIté Le Directeur de l’Institut et éventuellement le Directeur de
- l’organisme de tutelle financière et administrative de l’Institut

Le service de l’Administration Financière certifie que les dépenses qui résulteront du voyage d’étude ci-dessuS

sont couvertes par les provisions affectées à la recherche technique en matière d’hygiène et de médecine du

travail.

LUXEMBOURG. LE -. -

1) Ce formulaire doit être adressé en triple exemplairé è la Haute Autorité quinze jours atiant d’effectuer le voyage. La
Haute Autorité renvoie une copie avec la signature pour accord. Cette copie doit être annexée à la demande rie rembour
sement.

2) En cas de prolongation nécessaire de la mission, il y a lieu d’établir une demande supplémentaire pour faire régulariser
cette prolongation.



j

R E G L E M E N T

RELATIF AUX FRAIS DE VOYAGE ET DE SEJOUR D’ETUDE

L’institut envoyant en mission (voyage d’étude) un de ses collaborateurs, en accord avec la
Haute Autorité, a droit:

1. Au remboursement des frais de voyage du lieu de départ au lieu de destination et vice-versa:
— en chemin de fer, 1ère classe, sur la base de l’itinéraire le plus court;

— pour les voyages comportant un parcours nocturne de plus de six heures, au rembourse
ment du prix du wagon-lit sur présentation du bulletin;

— pour les voyages en avion, au remboursement du prix du billet sur présentation de ce
dernier;

— pour les voyages effectués en voiture personnelle, à un remboursement correspondant au
coCit du parcours en chemin de fer (1ère classe), sur la base de l’itinéraire le plus court,
sans toutefois pouvoir y comprendre le coit du wagon-lit. Seul celui qui a la charge de la
voiture peut réclamer le rernboursenent de ces frais, les autres experts en mission, dans
les mmes conditions de remboursement des frais de voyage, qui voyagent dans la mrne
voiture n’y ont pas droit.

2. A une indemnité forfaitaire de frs.b. 950 par jour pour les experts allant à un lieù situé à
50 km ou plus, et de frs.b. 500 pour ceux allant à un lieu situé à une distance inférieure
à 50 km.

Mission d’une durée supérieure à 24 heures:

— pour chaque période de 24 heures: indemnité journalière;

— pour la période résiduelle inférieure à 6 heures: pas de remboursement;

— pour la période résiduelle comprise entre 6 hrs et 12 hrs: moitié de l’indemnité journalière;

— pour la période résiduelle supérieure à 12 heures: indemnité journalière.

3. Toutes demandes d’indemnité ou de remboursement des frais de voyage dépassant ceux
prévus dans ce règlement, devront tre soumises par l’Administration au Président de la
Haute Autorité ou à son délégué pour approbation, après avoir été dcirncnt justifiées.

4. Le paiement des indemnités et le remboursement des frais de voyage pourront s’effectuer
en espèces en francs belges à Luxernbourg, ou par virement, au cours officiel de la Haute
Autorité, à une banque désignée pa: l’Institut, de la contrevaleur en monnaie nationale de
son pays de résidence.
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