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Testa belysningen pd din arbetsplats
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Fel ljusriktning kan ge reflexblindning och dalig
kontrast.

Med hjalp av ’spegeln” pa motsatta sidan kan du
latt kontrollera e#f vanligt belysningsproblem, naim-
ligen bldndning.

Gor sa har:

Placera "’spegeln’ pa ditt arbetsbord eller dar du
normalt haller blicken fast.

Om du ser ljuskillor i spegeln, t ex en oskyddad
lampa, ett fonster eller den blanka reflektorn i ljusar-
maturen, finns det risk for reflexblandning i halv-
blanka och blanka material.

Flytta "’spegeln” till olika punkter i din narhet.

Svart att helt undvika reflexer

Genom spegelprovet far du pa ett enkelt satt reda
pa om reflexbldndningen ar kraftig eller ej. Men det ar
svart att helt och héllet undvika reflexer fran takarma-
turer.

Blanka ytor och arbetsmaterial okar risken for
blandning. Bord och andra arbetsytor bor vara matta.

Raditt ljusrikining ger bra kontrast och inga reflexer.

Prova dig fram

Finns det risk for reflexblandning kan du kanske
atgarda det genom att forse ljusarmaturerna med
blandskydd eller andra lampans placering. Kanske kan
du flytta arbetsplatsens liage i forhéllande till l[jusarma-
turen. Prova dig fram tills du hittar ett bra liage.
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Problem med belysning finns overallt
i arbetslivet. Pa kontor och verkstdder, pa
inom- och utomhusarbetsplatser. Manga
mdnniskor i arbetslivet upplever att de har
mer eller mindre uttalade problem.

I flera undersokningar, som genom-
forts med stéd av arbetarskyddsfonden,
har arbetsmiljon i olika branscher kart-
lagts. Utredningarna, som ocksa tagit upp
belysningsfrdgor, visar bade hur det star
till i olika typer av féretag och i mdnga
fall hur man kan rdtta till problemen.

En samlad information

Arbetarskyddsfondens styrelse har sett det som
angeliget att samla de erfarenheter och praktiska for-
slag till I6sningar som framkommit vid dessa under-
sokningar och fora ut resultaten i en bred information.

Denna skrift ar ett viktigt led i den informationen.
Arbetarskyddsfondens fackkonsult vid framtagningen
har varit ingenjor Sven Hokfelt, Elektriska Provnings-
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anstalten AB, ELPA, i samarbete med informations-
konsult Erik Jarhult, InformationsProducenterna. En
grupp med representanter for arbetarskyddsstyrelsen,
LO, TCO och SAF har aktivt foljt arbetet. Materialet
har ocksa granskats av en expertpanel.

Branschhdiften och affischer

P4 nigra omriden med speciella belysningspro-
blem och dir undersokningar har visat hur man prak-
tiskt kan komma tillritta med problemen har sirskilda
branschhéften tagits fram.

I borjan av 1980 finns branschhiéften inom dessa
omraden:
® Verkstadsindustrin
® Gjuteriindustrin
® Grafiska branschen
® Restaurangbranschen

Allt eftersom fler unders6kningar blir klara kan det
bli aktuellt med ytterligare branschhaften.

Bestill kostnadsfritt trycksakerna och de tva
afficherna om blidndning och underhdll som tagits
fram. Anvind bestallningskupongen pa sid. 89.

En allmdnbelysning bestaende av oskdrmade
lysrér ger svara blindningsproblem som den évre
bilden till véinster visar. Med vil avblindade arma-
turer, riktigt avvigd belysningsstyrka och en ljus
férgsdttning kan man skapa en god arbetsmiljo.
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Del 1
Praktiskt inriktad faktadel




Belysningen och arbetsmiljon

Belysningen dr en viktig del av arbets-
miljon. Man ska inte behéva irriteras av
reflexer och blindning, sa att man av den
anledningen kinner sig trott och kanske
far huvudvdrk. Man behover se ordentligt
vad man gor och var man gar for att
jobbet ska bli rétt utfort och man inte ska
riskera skador. Belysningen ska vara ut-
formad for att passa dven dldre och mén-
niskor som badr glasogon.

Ar belysningen bra och riktigt an-
passad betyder det mycket for trivseln och
arbetsresultatet.
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Bliiddra och hitta idéer

Den har boken ger manga forslag och praktiska
16sningar pa vanliga belysningsproblem. Ta och
bliaddra en stund innan du borjar lasa pé allvar. Sakert
hittar du atskilliga exempel som stimmer in med just
din arbetssituation.

Aven om miljon i exemplen inte alltid kommer
fran den verksamhet du sjalv jobbar med, tror vi dnd
att du kinner igen sjalva belysningsproblemet. Och
framfor allt: har finns idéer hur du kan atgarda liknan-
de problem pa din arbetsplats.

Hur kan ’’ Bra belysning pa jobbet”
utnyttjas?

For att dstadkomma bra belysning pa ett foretag
kravs anpassning till forhdllandena vid respektive
foretag. *’Bra belysning pa jobbet” vander sig till alla
i ett foretag som pa ett eller annat sétt kan bli engage-
rade i arbetet med att forbéttra belysningsforhallan-
dena.

Vilka de ir styrs idag av de bestammelser vi har pa
arbetsmiljoomrédet och de informations- och férhand-
lingsbestammelser som finns.

Forandring av belysningen innebr ju dels att
arbetsmiljon paverkas, dels att forhallandena for
arbetstagarna forandras.

Detta innebar att bestimmelserna i sdval arbets-
milj6lag, arbetsmiljéavtal som medbestimmandelag
ar aktuella.

Négra viktiga punkter ur avtals- och lagbestam-
melserna ar:

Samrads- och 6verlaggningsskyldigheterna inne-
bar alltsa att ménga personer i ett foretag har behov av
att ta del av det material som presenteras i handboken.

Ga till verket systematiskt

Liksom i allt annat miljéarbete ar det viktigt med
systematik. Belysningsproblem ar inte alltid latta,
aven om det ibland kan tyckas sa. Ménga faktorer
samverkar och man maste préva sig fram.

Del I i boken ger viktiga bakgrundsfakta, del I
visar exempel pa problem och l6sningar. I del III finns
avsnitt om underhdll och planering.

Till hjilp finns en detaljerad checklista som kan
utnyttjas nar du gar igenom din arbetsplats eller de
arbetsplatser du pa ett eller annat sétt ansvarar for.

En sadan granskning ska inte vara nigon engangs-
foreteelse utan bor dterkomma regelbundet. Gor sam-
tidigt upp en atgards- och tidplan for fragor som gar att
16sa direkt eller utan storre kostnader/utredningar.

Sjalvfallet ska belysningsfragor ocksa tas upp vid
normala skyddsronder.

For vidare de problem som inte kan losas direkt
tillsammans med niarmaste arbetsledare eller skydds-
ombud till hogre chef eller till skyddskommittén.

Dyrt? Besvirligt? Det behdver det inte vara. En
riktig belysningsplanering, ratt firgsattning och place-
ring av armaturer, regelbundet underhall kostar inga
stora pengar men kan ge fina resultat. Det kan du se pa
nésta uppslag.

Spara energi — utnyttja ljuset rdtt

Just med tanke pa att vi alla maste spara energi ar
det viktigt att utnyttja ljuset pa basta sitt. Ratt utfor-
made och placerade armaturer tillsammans med lamp- -
lig fargsattning ger bade god synmiljo och lagre drift-
kostnader.




Att se till belysningen behover inte

bli dyrt om man
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Problem

For att inte bli bldndad av reflexer fran slip-
maskinens skyddsglas tvingas den anstillde staien
onaturlig stéllning, som frestar pa ryggen. Eftersom
han 4r van tanker han inte pa att det ar belysningen det
ar fel pa.
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dr lite pahittig
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Stall in platsbelysningen noggrant. Prova olika
lagen for att uppna basta ljusriktning. Justera skydds-
glasets lage. For manga arbeten ar basta ljusriktningen
snett bakifran. Det ger de basta forutsattningarna att se
bra och samtidigt fa en riktig arbetsstallning.

Problem

I lokaler dir man svetsar ar armaturernas reflekto-
rer ofta gjorda av aluminium. I svetsroken fran svets-
elektroden finns amnen, som gor att det blanka alumi-
niumet oxiderar och smutsas ner om svetsroken kom-
mer ut i lokalen och inte sugs ut. Bilderna visar
armaturer som suttit uppe ca 2 ar.

Lokalen upplevs som mork och dyster trots att
belysningsstyrkan fran takarmaturen ar hog.

tc'ird

Byt armaturema till en typ med glasreflektor. Glas
angrips namligen inte av svetsroken och kan latt héllas
rent. En annan typ har kvar aluminiumreflektorn men
ljusarmaturen ticks av glas undertill. Man bor krava
att leverantoren garanterar att smuts och svetsrok inte
kan tranga in under glaset och angripa aluminiumet.

tgdrd

~ Placera lamporna narmare vaggen. Ar vaggen
malad i mork farg, mala om till en ljus farg som
reflekterar ljuset mycket battre. Utan okad belysnings-
styrka upplevs rummet vasentligt ljusare.




Det viktiga samspelet

Det dr tre saker som tillsammans avgor
hur man uppfattar det man ser, niamligen
1 ljuset —vare sig det kommer fran solen
eller en lampa
2 synobjektet — det man ser pa — bdde
direkt och i omgivningen — och hur det
man ser pa kan reflektera ljus och
farger
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3 ogat - det vill sdga mdnniskans for-
maga att uppfatta ljus och morker,
rorelser och farger m m.

Om nagon av de tre faktorerna inte dr
rdtt avvdgd paverkas hela samspelet.
Triangeln pa bilden illustrerar detta

samspel. Den réda pilen fran lampa till
karta till 6ga visar ljusets vag.

Med hjdlp av synen skaffar vi oss
information om omvdrlden. Huvuddelen
av all information formedlas via ogonen.
Resterande information svarar de andra
Jfyra sinnena for — horseln, kanseln,
smaken och luktsinnet. Synen och synfor-
hallandena spelar alltsa en avgorande
roll. Dérfor dr det viktigt att skapa sa
goda forutsdtmingar som mojligt for att
se bra.

Manga exempel

I denna bok finns manga exempel pa hur vi for-
battrat seendet i olika arbetssituationer genom att i
tankandet anvanda det viktiga samspelet mellan ljuset
— synobjektet — ogat.

Detta har i en del fall skett t ex genom att anvanda
sarskild platsbelysning och att 6ka kontrasten mellan
synobjekt och bakgrund. Ibland behover arbetstagaren
nya glasogon utprovade for aktuellt synavstand, vilket
ofta ar langre an normalt lasavstand.

For bra seende hjélper det inte om belysnings-
styrkan pa synobjektet i sig ar tillriacklig om ljusets
riktning och kontrasten ar fel eller om belysnings-
armaturerna blandar.

Det kan t ex hinda att belysningsstyrkan frin lam-
porna i tak ar tillracklig, men att farger pa vaggar och
golv ar for morka och “’suger at”’ sig ljuset. Ytorna
kan da inte aterkasta det ljus som behovs for att
rummet ska upplevas ljust och behagligt. I den situa-
tionen bor man forst och framst se 6ver mojligheterna
att mala golv, viggar och tak i ljusare farg — inte oka
belysningsstyrkan.

I vissa fall racker inte manniskans 6gon till utan
hjalpmedel som forstoringsglas eller specialslipade
glasogon behovs. Arbete vid dataterminaler t ex ar
mycket synkriavande med olika synavstand.

Ratt farg till rdtt lampa!

Nar man valjer ljuskalla, t ex glodlampa eller hog-
trycksnatriumlampa, behver man tinka pa vilka

farger arbetslokalen och synobjektet ska ha. Ocksa har
kommer samspelet in i bilden. Ett foremal kan ge
olika fargintryck beroende pa vilken lamptyp som
anvands.

Olika ljuskallor innehaller namligen olika mycket
av bla, gron, gul och rod stralning. Man kan
bara se de farger som finns i ljuset. For att ratt kunna
bed6éma de farger som ska anvindas i ett rum maste
man se dem i samma slags belysning som den som ska
anvandas.

Morka lokaler

Man bor komma ihag att en mork och/eller smutsig
lokal upplevs som mork aven i kraftig belysning. En
ljus fargsattning ger inte bara ett ljusare intryck. Den
kan ocksé fa andra betydelsefulla effekter pa arbets-
platsen — minskat antal olycksfall och allmant forbatt-
rade arbetsforhallanden. En ljus fargsattning avslojar
direkt bristande ordning m m och leder darfor till att
arbetsplatsen halls renare.

Det &r alltsa inte bara ljuset som avgor vad och hur
vi ser. Det ar minst lika viktigt att det vi ska se pa
framtrader ordentligt. Detta kan paverkas pa flera
olika sitt. Ménga av de atgarder som vi visar i den hér
boken ar bade enkla och inte speciellt dyra att genom-
fora.

Belysningsplanering och val av ytfarger bor sam-
ordnas s att man utnyttjar bade belysningen och
ljusets reflektionsformaga sa langt mojligt.

Innan vi gir in pa de praktiska exemplen tar vi pa
nagra sidor framat upp de tre delarna i samspelet var
for sig.
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Vi behover ljus for att se.

Ljus — bade solljus och elektriskt ljus —
dr en elektromagnetisk stralning. Solljus
innehdller bade synligt ljus, virmestral-
ning (IR-strdlning) och ultraviolett strél-
ning (UV-stralning).

Det finns andra vilkdnda elektro-
magnetiska vagrorelser —t ex radiovagor
och réntgenstralar. Det dr bl a vaglingd-
en som skiljer de olika typerna. En radio-
vag pa mellanvag har en lingd mellan
vagtopparna pa ett par hundra meter,
medan solljusets vagldngd inte dr ens en
tusendels millimeter. De vaglingder égat
dr kansligt for ger olika fargintryck som
diagrammet nedan vill visa.

RN Ljus, lampor och armaturer

Det vita solljuset innehaller stralning av alla vag-
langder. Later man solljus lysa genom en prisma —en
slipad glasbit — delar ljuset upp sig i regnbagens alla
farger — rott, gult, gront och blatt. Varje vaglangd av
det synliga ljuset ger upphov till sin egen farg. Dags-
ljuset har en jamn fargfordelning (fargspektrum).

Olika elektriska lampor stralar ut ljus med olika
vaglangder, alltsa ger de upphov till olika farger. Vi
gjorde ett experiment och lat en varvsarbetare sitta i
ljuset av nagra vanligt forekommande lampor. S hir
forandrades hans utseende!

Elektromagnetisk stralning

Den elektromagnetiska stralningens vaglingds-
omradde. Den del av vaglingdsskalan som omfattar
vaglangderna 100 — 1 000 nanometer har forstorats
och placerats i den évre delen av bilden. I nm
= 1 miljarddels meter. Det ljus man kan se ligger
inom 380 - 780 nm vagldngd.

Férgspektrum for dagsljus.
Dagsljuset innehaller mer av
det kortvagiga bla ljuset dn av
det langvagiga roda ljuset.
Detta gor dagsljuset blaaktigt.
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1 Belysningen fran detta lysror av dagsljustyp gor
att alla féirger gar fram ganska bra, proportionerna
mellan fiirgerna dr goda. Hade vi tagit bilderna utom-
hus i dagsljus hade firgerna blivit ganska lika. Jamfor
bilden och spektralkurvan!

2 Hdr kommer belysningen fran ett lysror av varmvit
typ, som dr den mest anvinda av alla lysrorstyper.
Denna ljuskélla ger mycket gulgront ljus, som égat dr
mycket mottagligt for. Huden har ganska stort inslag
av bla och roda firger och dessa firger kommer inte
fram sa bra i denna belysning. Ddremot Gverrepresen-
teras de gula fargerna. Jamfor bilden och spektral-
kurvan!

3 Den vita kvicksilverlampan har ganska stark stral-
ning inom den bla, gula och roda delen av spektrum .
1 detta ljus framhdvs de blagréna firgerna mera dn

600

- 0
700 780 400 500 600 700 780 400 500 600 700 780
nm nm nm
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i ljuset fran hogtrycksnatriumlampor och varmvita
lysror. Jamfor bilden och spektralkurvan!

4 Hogtrycksnatriumlampan ger ljus som dr starkast
inom den gula och oranga delen av spektrum. Hog-
trycksnatriumlampan ger ljus, som ger bra mojligheter
att se gula och oranga firger. Jimfor bilden och
spektralkurvan!

5 Hdr har vi utnyttjat en lagtrycksnatriumlampa,
som framst anvdnds som vigbelysning och i hamnar.
Dess ljus dr helt koncentrerat till en enda vaglingd
inom det gula fargomradet, nimligen natriumgult.
Ljuset ger ingen mojlighet att sirskilja farger. Staller
du t ex en bla bil under en lagtrycksnatriumlampa en
mérk natt gar det inte att se att den dr bla! Jamfor
bilden och spektralkurvan!
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De vanligaste ljuskallorna

D4 man viljer ljuskilla maste flera faktorer
beaktas. Valet paverkar t ex belysningsekonomi och
kvalitet. Ifrdga om ekonomin galler att fa ljuskéllor
som har hogt ljusutbyte och lang livslangd.

Nar det galler kvalitén, exempelvis att ratt kunna
se och avgora farger, vilket ar viktigt inom grafisk
industri, sjukvard och beklddnadsindustrier, galler att
stilla speciella krav pd ljuskallans fargitergivnings-
formaga. I detta fall ar det endast vissa typer av
ljuskallor som kan komma ifriga.

I det foljande ges en kortfattad beskrivning av
olika typer av ljuskillor. Sammanstéllningen avser
ljuskallor for normala belysningsandamal, varfor
speciallampor lamnas utanfor.

Man delar in elektriska lampor i tva huvudgrupper
— glodlampor och urladdningslampor. I glodlamporna
upphettas en metalltrad nar elstrommen passerar, i
urladdningslamporna passerar strommen en gasbland-
ning som da ger upphov till stralning.

Tekniska fakta om olika lampor finns i slutet av
boken pa sid. 86.

1 Glodlampor

Glodiampor tillverkas i méanga olika utforanden
och for olika behov. Normallampor kan vara klara,
matta eller opaliserade. Det finns kronljuslampor,
paronlampor, klotlampor, rérlampor m m.

Glodlampans ljusutbyte ar lagt. Av den anled-
ningen ar glodlampor mindre lampliga for allmén-
belysning, dir man behéver mycket ljus. Daremot
lampar sig glodlampor for koncentrerad platsbelysning
pa kontor, vid arbetsbord och som maskinbelysningar.

Glodlampor ar spanningskansliga. En hojning av
spanningen pa elnatet med 1% minskar t ex en lampas
livslangd med ca 15%, medan lampans ljusflode
endast okar 3 - 4%. Vilj darfor glodlampor med
spanning som ar riktigt avpassad.

Standardlampor har en livsldngd péa 1 000 timmar.

Glodlampan betonar roda farger.
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2 Halogenlampor

En vidareutveckling av glodlampan ar halogen-
lampan. Den har forutom den vanliga gasblandningen
en tillsats av nagon halogen, vanligen brom eller jod.
En fordel med halogenlampan ar att ljusflodet blir
praktiskt taget oforandrat under lampans livslangd.
Glaskolven svartas inte ned. Halogenlamporna har
normalt saval langre livslangd som storre ljusutbyte an
vanliga glodlampor med samma effekt. Den lampar
sig val for t ex stralkastare och arbetslampor.

3 Lysror

Lysroret ar den mest anvanda ljuskallan i arbets-
livet. Det 4r en urladdningslampa. Lysroret finns i
effekter mellan 4 och 215 Watt. Belysningsekonomin
ar relativt god. Varmestralningen ar vasentligt lagre
jamfort med glodlampor. Dessutom ger lysroret fler
alternativ vid val av ljusfarg. Lysror kan grovt indelas
i tre ljusfargsomraden: varmvit, vit resp dagsljus. Bast
fargatergivning ger lysror av dagsljustyp, men de ar
mindre ekonomiska och bor fraimst anvandas da det
stélls krav p4 att kunna bedoma farger.

Lysror upp till 40 Watt kan anvandas inom kontor,
sjukhus och industrilokaler, dar takhojden inte over-
stiger 3 -4 m. For 65 Watts lysror kan takhojden vara
upp till 6 meter.

Lysror har en livslangd pa ca 7 500 timmar.

4  Kvicksilverlampor

I kvicksilverlampor alstras ljuset vid hogt tryck i
en gasblandning som innehaller kvicksilver.

Kvicksilverlampor har en livslangd pa 6 000
timmar. Ljusutbytet ar i stort sett lika for klara och vita
(ljuspulverbelagda) lampor. Fargatergivningen ar
betydligt bittre hos den vita 4n hos den klara kvick-
silverlampan.

Kvicksilverlampan anvands i lokaler med hogre
takhdjd samt utomhus.

5 Metallhalogenlampor

Genom tillsats av metallhalogener i urladdnings-
kammaren hos en kvicksilverlampa kan man fa vasent-
ligt battre fargatergivningsformaga. Lamptypen fore-
kommer med olika beteckningar som t ex metall-
halogen-, kvicksilverhalogen- och dysprosiumlampor.
Egenskaperna varierar mellan fabrikanterna. Genom-
gaende har lamptypen sévil hogt ljusutbyte som god
fargatergivningsformaga.

Metallhalogenlampor finns idag i varianter som
lampar sig val for anvandning i t ex lokaler med stor
takhojd.

6 Lagtrycksnatriumlampor

Lagtrycksnatriumlampan &r den ljuskilla som har
det storsta ljusutbytet av alla ljuskallor. Den anvands
framst utomhus — pa véagar och bangérdar. Ljusstral-
ningen ar koncentrerad till den gula natriumlinjen (589
nm). Ljuset ger darfor ingen mojlighet att sarskilja
farger. Av arbetsmiljoskal bor man undvika att an-
vanda denna ljuskélla for inomhusbelysning utom i
vissa speciella fall. Livslangd ca 9 000 timmar.

7  Hégtrycksnatriumlampor

Hogtrycksnatriumlampor ger stort ljusutbyte och
relativt bra fargatergivning. Hogtrycksnatriumlampans
ljus ger bra mojligheter att se gula och oranga farger
och viss majlighet att aven se bla, grona och roda
farger.

Den finns fran 70 Watt till 1 000 Watt, vilket ger
stora mojligheter att anvianda samma typ av ljuskalla
i industrilokaler med varierande takhojd. Livslangden
ar ocksa har ca 9 000 timmar.

Hogtryckslampor, som far sin yttre glaskolv
sonderslagen men trots detta fortsatter att brinna, ska
omedelbart bytas ut eftersom de da stralar ut UV-ljus.
Detta galler sdval kvicksilverlampor som hogtrycks-
natriumlampor och metallhalogenlampor.

Ett annat sdtt att beskriva
lampors fdrgatergivning

I den hir boken beskriver vi lampornas forméga att
aterge farger med hjalp av diagrammet med stralnings-
spektra. Vissa lamptillverkare anvander istallet Ra-
index tillsammans med fargtemperatur (K). I arbetar-
skyddsstyrelsens bok Belysning och belysningsplane-
ring finns dessa termer forklarade. Lét oss bara konsta-
tera att vid krav pé god fargatergivning ska Ra-index
vara 6ver 90 och fargtemperaturen 6ver 5 000 K.

Armaturen ska rikta ljuset och bldanda av

I Arbetarskyddsnamndens utbildningsmaterial om
belysning finns en bra sammanfattning pa de krav man
ska stdlla pa en god armatur:

® den ska skydda mot blandning ochi ovngt ot fordela
ljuset sa att ljusspndmng och skuggblldmng blll‘
lampligt avvagda i arbetslokalen :

e den ska ha en siker konstruktion som uppfyller
'skyddskrav bl ai friga om elsiikerhet, brand- och
explos1onsr1sker, buller och beronngsskydd ' By

e den ska kunna rengéras och underhallas paett enkelt |
sétt och utan fara for den person som utt“or arbetet

e den ska vara tillverkad av ett material som ar farg-
bestiindigt och som inte alltfor snabbt nedsmutsas

e den ska ha en tillrickligt kraftig konstruktion : som :
fungerar tillforlitligt och som tal pafrestningar bide
vid uppmontering och anvindning under lang tid

® den ska pa ett ekonomiskt riktigt satt ta ull vara det |

ljus som ljuskallan producerar

® den ska i friga om platsbelysning vara enkel att
stilla in, flytta och reglera alltefter de ohka arbets-
moment som forekommer. [
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Synobjekt, néirfilt, omfilt

Synobjektet, som dr var andra punkt i
samspelet mellan ljuset—synobjektet—ogat,
kan med fordel delas upp i flera delar.

Ndéir man vill underséka forhallandena
pa en arbetsplats dr det limpligt att skilja
mellan

® synobjekt — det man direkt ser pa

® ndrfilt — den narmaste omgivningen
runt synobjektet

® omfiilt — det man ser nir man lyfter
blicken, t ex viggar, tak och golv.

Om man t ex i sitt arbete maste se sma detaljer
stors koncentrationen av blandande fonster, armaturer,
blanka arbetsytor, reflexer m m som finns i synrikt-
ningen. Man behover en lugn bakgrund och en riktig
ljusriktning for att detaljerna ska ga fram.

Luminans — ett nyckelord

Vi ser inte det ljus som traffar en yta eller ett
foremal. En del av ljuset “’sugs” ju upp, en del reflek-
teras at annat hall. Vad vi ser ér det ljus som reflek-
teras och tréffar vara ogon.

Detta enkla faktum gloms tyvarr ofta bort nar man
talar om belysning. Man diskuterar hur mycket ljus en
ljuskalla ger — hur stor belysningsstyrkan ar — men det
viktigaste dr anda hur mycket ljus som foremalet vi ser
reflekterar.

Luminans ar ett nyckelord som ofta anvands i den
har boken.

Tillsammans med fargintrycken ar luminanser och
olikheterna i luminans (luminansférdelningen) mellan
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olika ytor av storsta betydelse for virt seende. Varierar
luminanserna for mycket forsvaras seendet. Blandning
— som 4r ett av de vanligaste belysningsproblemen

i arbetslivet — beror pa stora skillnader i luminanser,

t ex en oskarmad armatur som &r placerad i ett morkt
tak.

Reflektans

Luminansen ar ett matt pa hur ljus ytan ar. Hur ljus
ytan ser ut beror dels pa hur mycket ljus som traffar
den, dels pa hur stor del av ljuset som reflekteras. En
mork yta reflekterar lite ljus, en spegel mycket ljus.

Reflektansfaktorn anger — oftast i procent — hur
mycket ljus en yta reflekterar. Reflektansfaktorn har
stor praktisk betydelse bl a vid fargsattning av lokaler.
Flera fargfabrikanter anger reflektansfaktorn hos sina
farger. Pa sid. 21 finns en lista med lampliga reflek-
tanser for industrilokaler.

Skuggor

Vil avvagda skuggor hjalper till att framhava ett
foremal och kan gora en lokal trivsammare att arbeta
i. Harda skuggor — som kommer frin en enda armatur
— kan man undvika genom att utnyttja flera armaturer,
sa ljuset kommer frén flera riktningar.

Sjalvskuggning ar ett vanligt problem. Med
kroppen skymmer man det man ska se. Prova med att
flytta armaturen for att fa en annan ljusriktning eller
kanske gar det att andra arbetsstallning?

Ljusa farger ger bdttre luminans med
samma belysning

Fargsitts ett rum med genomgéende ljusa farger
hojs luminansnivan betydligt i jamforelse med an-
vindning av enbart morka farger. Brist pa kontraster
i rummets farger kan innebiira att hogre belysnings-
styrka krévs for att rummet ska upplevas pa ett riktigt
satt. Med tillgang till ljusa fargytor, mot vilka mindre

——

Det hdr dr ett utrymme i ett tankfartyg som dels
malats med traditionell brunrod rostskyddsfirg, dels
med en ny gul firg med samma rostskyddande egen-
skaper. Belysningen dr densamma. Den ljusa fdrgen

ljusa ytor kontrasterar, upplevs rummet dnda ljust och
stimulerande. Av dessa skal bor belysningsplanering
och fargplanering samordnas.

En bra regel niar man star infér en nybyggnation
eller ommadlning ar att krava att fa se de farger som ska
anvandas i den belysning som ska utnyttjas. Vid storre
ommalningar kan det vara bra att fa en storre provyta
malad, vilket underlattar bedomningen.

héjer luminansnivan och samtidigt minskar bldind-
ningen genom att skillnaden i luminans (ljushet)
mellan armatur och bakgrund minskas. Vid ljusmat-
ning konstaterades att luminansen hojts 8 ganger.

Ljusfarg och firgsdttning hor ihop

I f6rra avsnittet om ljuskallor visade vi att olika
lampor ger ljus med olika ljusfarg.

For att ratt kunna bedoma de farger som ska
anvandas i ett rum maste de betraktas i samma slags
belysning som ska komma till anvandning. For att
foremal och fargade ytor ska fa vad man upplever som
riktiga farger ar det avgorande att dessa farger finns
i ljuskallans stralning.
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Bilderna pa kontorsrummet illustrerar praktiskt
hur firgerna pa viggar och inredning framtrdder i ett
provrum, ndr det i ena fallet belyses med glodljus,

i andra fallet med ett lysrorsljus som dr av dagsljustyp.
Glédljuset betonar de roda fargerna, medan det ak-
tuella lysréret ger en mer ranvisande bild av firgerna.

Luminansfordelning (ljushetsfordelning)

Det ir ur arbetsmiljosynpunkt viktigt hur lokaler
fargsatts och hur belysningen ordnas. Ljusa tak t ex
minskar risken for blindning frén takarmaturer. Likasa
bor man mala fonstervaggar ljusa.

Olika delar av lokalen bor vara olika ljusa for att
man ska uppleva ljusfordelningen som behaglig. Att
lyfta blicken frén en ljus yta till en mork omgivning
medfor att 6gat kraftigt maste stilla om sig.

Det finns en grundregel som sager nar en lumi-
nansfordelning ar som bast. Det man direkt ser pa
(synobjektet) ska da vara ca tre ganger sa ljust som
den narmaste omgivningen (narfaltet), som i sin tur
ska vara tre ganger ljusare an omfaltet.
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Val av reflektanser och firger

Vid val av ljuskillor och farger pé tak, vaggar och
golv méste man beakta sambandet mellan ljus-ytfarg-
seende. Detta for att utnyttja ljuset, fairgsammansatt-
ningen och ytfargens formaga att reflektera ljus-
fargerna pa ett riktigt satt.

Ju hogre reflektansfaktor en yta har, desto mera
ljus dterkastar den. Belysningsstyrkan (lux) maste dar-
for bedomas med hénsyn till de belysta ytornas reflek-
tansformaga.

Vid val av farger for en arbetslokal dar ljuskallan
utgors av exempelvis hogtrycksnatriumlampor bor
gula eller oranga vaggfarger vljas, vilket framgar av
ljuskallans spektrala stralning.

Nagra exempel pa lampliga reflektansfaktorer i industrilokaler

Yta Reflektansfaktor
Goly 20-30%

Golven behover inte vara morka utan sa ljusa som
mojligt. Golvytan bér vara slitstark och ldtt att ren-
gora. For att markera olika zoner pa golvet (arbets-
omrade, gangar och lastningsomrade) anvénds gul
markering.

Vaggar 55-65%

Nedsmutsningen sdnker reflektansfaktorn avsevdrt.
Viiggen behéver darfor tala rengoring. For att minska
kontrasterna i blickfaltet dr det limpligt att belysa
vdggar och tak.

Tak 50-85%

For att utjdmna luminansforhallandet mellan ljus-
armatur och tak dr det av stor betydelse att taket blir
sa ljust som mojligt. Fran belysningssynpunkt dr det
véisentligt att taket kan rengoras.

Pelare 60-70%

Om pelare dr fristaende pa golv bor dessa (dtminstone
till 2 m over golv) malas med signalfirg. Detta for art
man tydligt ska kunna observera dem.

Dérrar 40%
Bor ha annan firg dn viggfirgen.

Arbetsbord 60%
Ett ljust arbetsbord hjilper iill att kasta ljus mot delar
av arbetsstycket som ej dr atkomligt for ljus uppifran.

Maskiner 40-50%

Man bor tillvarata firgens mojligheter att markera
samhorighet mellan olika delar av lokalen eller
grupper av maskiner. Det kan t ex vara ldmpligt at
maskiner inom samma produktionsband malas i
samma farg.

Traverser, kranar, portar 40-50%

som dr rorliga.

Bor ha en signalfirg som vicker uppmdrksamhet.




= (Ogat och synen

nan, som tolkar det vi ser. Hela seendet dr
mycket komplicerat, och den psykologiska
upplevelsen av ljuset spelar en viktig roll.
Ljuset paverkar mdnniskan och hennes
upplevelse av omgivningen.

Vi upplever var omgivning med hjlp
av alla vira sinnen, men framfor allt med
hjdilp av 6gat och synen. Vi uppfattar de
foremdl vi ser pa tack vare att de dr olika
ljusa och har olika firger. Synintrycket vi
fér fors fran ogat via synnerven till hjar-

"J: L

Ogat

Manniskan har forméga att se skarpt bade pa langt
och kort hall. Ogats instéllning pa nara héll kallas for
ackommodation. Aven pupillen stiller automatiskt in
sig till vixlande ljusforhallanden. Ar det ljust drar
pupillen ihop sig, under morker forstoras den.

Nathinnan ligger langst bak i 6gat. Den andrar
kanslighet om ljuset 6kar eller minskar. Nathinnan ar
forsedd med ljuskansliga stavar och tappar. De har
flera uppgifter. 7 miljoner tappar i nathinnan gor att vi
kan se pa dagen och vid god belysning. Tapparna kan
urskilja farger. 130 miljoner (!) stavar anvands nar vi
ser da det ar morkt. De kan inte urskilja farger och
darfor ser man heller inte féremalens farger pa natten.
Omgivningen blir istallet timligen gra.

Nadthinnan kan reglera ljuskdnsligheten

Nathinnan ar det stalle dar synintrycken omformas
till impulser som kan registreras av hjarnan. Dess ljus-
kénslighet kan regleras inom mycket vida granser. Att
det ar nédvandigt forstar man nar man vet att solljus
kan vara 1000000 ganger starkare an mansken. Pupil-
len kan har bara klara en liten del av regleringen. Nat-
hinnans kanslighetsforandring — adaptation — ar darfor
nodvandig for att 6gat ska kunna klara alla sina upp-
gifter.

Fran ogat gér synnerven genom ogonhalan och
vidare till hjarnan. Synnerven bestar av talrika nerv-
tradar, ca 1 miljon, som ligger forenade i buntar om-
givna av bindvav. I hjarnan tolkas sedan det vi ser.

Ogat dldras

Ogat éindras nir vi ser p kort eller 1ingt avstand.
Denna forandring av linsens brannvidd kallar vi f6r
ackommodation. Ar belysningen svag eller kontrasten
liten forsvaras 6gats mojligheter att snabbt stalla in
synskarpan. Ackommodationsférmagan avtar med
aldern p g a att linsen blir stelare. Denna synférandring
startar faktiskt redan vid fodseln och medfér att man
fran 40- eller 50-arséldern normalt méste anvanda
glasogon vid lasning och andra synkravande syssel-
sattningar. Det ar ett faktum som sallan beaktas vid
belysningsplanering!

Over huvud taget maste man ta hansyn till att ogats
mojligheter att stilla om minskar med stigande alder.
Det galler inte bara omstéllning mellan nar- och fjarr-
seende utan ocksa omstillning mellan ljus och morker.
En 50-aring beh6ver normalt 50% mer ljus én en
40-aring och en 60-aring minst dubbelt sa mycket.

De tabeller som finns med krav pa vissa belysnings-
styrkor for olika arbetsuppgifter utgar fran en normal-
seende 40-aring.

Ljus ochfdrger for dldre

Vid val av ljus och farger for aldre manniskor bor
man beakta att dessa ser forhallandevis bra i glodljus-
belysning. Detta beror pa att 6gats formaga att slappa
igenom kortvagig stralning (blatt och gront) minskar
med stigande alder, medan formagan att slappa
igenom ldngvagig stralning (gult och rott) forblir
i stort sett oférandrad. Detta innebar att en ljuskalla
med forhallandevis mer langvagig stralning (som
glodljuset, vilket dr ca 20 ganger starkare i det roda an
i det bla) upplevs speciellt av dldre ménniskor som
mindre blandande och att de ser roda och gula farger
vasentligt battre 4n bla och grona. Ur arbetsmiljosyn-
punkt har det dock sallan nagon betydelse. Men man
bor beakta detta vid val av farger pa sjukhus, alder-
domshem och bostider for aldre manniskor. [ dessa
fall maste man vid fargvalet ta mer hansyn till de aldre
an till personalens 6nskemal.

Fargseende

Vid fargbedémningsuppgifter ar det viktigt att
belysningen aterger farger pa ett riktigt satt samt att
avsynaren har ett fullgott fargseende.

Man maste rakna med att en del manniskor, 7- 8%
bland mannen och mindre @n 1% bland kvinnorna, har
sadana fel i fargseendet att fargbedomningen kraftigt
forsvaras eller omojliggors. Den vanligaste formen av
fargblindhet ar den rod-grona, vilket innebar att den
fargblinde ser rott och gront som olika nyanser av
gratt. Om ett normalt fargseende ar nodvandigt i yrket
ar det viktigt att fargseendet kontrolleras fore yrkes-
valet.




Undersokning av belysningen

Ndr man ska undersoka belysningen
dr det viktigt att man gar igenom och
tar reda pa vilka krav arbetet stiller pa
belysningen, vilka den anstdlldes forut-
sdttningar dr, t ex dalder, behov av glas-
égon, hoger-vansterhdnthet.

Ar det ett arbete dir man behover se
smd detaljer, dir man behover vara kon-
centrerad eller dr det ett arbete som kan
utforas med ligre krav pa belysningen?
Hur dr avstandet till det man ska se,
arbetsstyckets yta, armaturernas place-
ring? Ar det omvdixlande synuppgifter etc?

En bedémning av belysningen kan ske med flera
hjalpmedel:

1 Intervjuer med de anstillda ger information om
hur de upplever belysningen och synférhallandena
och vilka forbattringar de onskar.

Vissa uppgifter, frimst luminanser och belys-
ningsstyrkor, kan kontrolleras med hjalp av
mitinstrument.

Belysningssituationen kan gas igenom med hjalp
av checklistor, dir olika fragor tas upp mer detal-
jerat och systematiskt.

-

Intervjuer

Ogat ir kanske det basta mitinstrument vi har.
Uppenbara brister i omgivningen, t ex blédndning fran
lampor och fonster eller reflexer, dr latta att upptacka.
Vid intervjuer med de anstallda bor man inte bara gora
en allmin beddmning om férhéllandena ar bra eller
daliga utan ocksa gé in pa konkreta detaljer. T ex
allman- och platsbelysning, fargsittning, varme-
problem, ljusets infallsvinkel, ev 6gonbesvir, behov
av glasdgon. Man behdver ocksa tanka pa att flera
manniskor — med olika forutsattningar — kan arbeta pa
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samma arbetsplats, t ex vid deltidsarbete eller skift-
arbete. For att astadkomma individuella justeringar
behover samtliga anstallda intervjuas.

Ljusmdtning i praktiken

Med en universalljusmeter kan man mata bl a
luminanser i arbetslokaler, reflektansfaktorer fran
olika ytor och belysningsstyrkor. Enbart matvarden
ger ingen heltackande bild, men tillsammans med
intervjuer och kontroller med hjélp av checklistor ger
de en vardefull information.

Bilden visar en universalljusmeter med den kabel-
anslutna matcellen for luxmatning uttagen.

Sa hdr mdter man luminanserna

Vi ska hdr miita fonstrens och viggens luminans.
Inomhusbelysningen dr en takmonterad hogtrycks-
natriumbelysning (ca 600 lux). Vidret utomhus dr
mulet.

HE R
H EEE

Universalljusmdtaren riktas mot den yta, vars
luminans ska mdtas .

Felaktig mdtning

Genom instrumentet ser man det engradiga mdit-
faltet, d v s den lilla cirkeln i mitten. Det dr enbart
ljuset fran det omradet luminansmetern registrerar.
Man ser ocksa omgivningen. Vid sidan av synféltet
visas instrumentutslaget. Observera att man alltid
mdter medelluminansen inom mdtomradet. Detta gor
att en ljuskdlla eller en reflex maste fylla ut hela det
inringade omradet for att man ska fa ett riktigt vérde
pa den sékta luminansen. Ska man mdta en reflex far
man ofta ga ndra. En stor fordel dr att man vid
luminansmdtning hela tiden kan se instrumentutslaget
genom sékaren vilket underldttar mdtningen vdsent-

ligt. Det inringade omradet pa bilden upptar bade
fonster och vdgg. Mdtvdrdet blir ett medelvirde av
fonster- och vaggluminansen 110 cdfm?). Men det var
inte det virdet vi ville ha.

Rdtt matning

le upptas det inringade omradet enbart av viggen
och da blir luminansvdrdet for viggen riktigt
(70 cdim?).

Rdtt matning

Nu upptas det inringade omradet enbart av
fonster. Luminansen dr 230 cdfm?.




S& hdr mdter man belysningsstyrkan (lux)

Meiitcellen #r gjord sé att instrumentet visar ratt
oberoende av ljusets infallsriktning. Luxmetern har
ungefar samma kanslighet for dagsljus som ogat.

B g -

Man ska mita under realistiska forhdllanden. Den
anstallde ska vara kvar p4 sin arbetsplats eftersom den
egna skuggan kan paverka resultatet. Mt pd ndgra
olika stillen for att se om det ar skillnader i belys-
ningsstyrkan.

Sa hdr mdter man reflektansfaktorn

‘ Reflektansfaktorn avgor hur mycket ljus som
reflekteras. Med luminansmetern ar det latt att
bestdmma en matt ytas reflektansfaktor. Man jamfor
luminansen hos den ytan med en provyta med kand
reflektansfaktor (ett vitt papper har ca 90% reflektans).

w ”

Forst mats provytans luminans. Darefter placeras
det vita papperet pa provytans plats och luminansen
mats.
provytans luminans x 90

papperets luminans

Reflektansfaktorn =

Med denna metod kan man alltid arbeta under
realistiska ljusforhallanden, vilket ar vardefullt nar
man ska undersoka starkt fargade ytor.

Att mita reflektansvarden kan vara bra nar man
vill kontrollera hur mycket ljus som reflekteras fran

viggar, tak och golv eller nar en yta har blivit smutsig.

Kontrollera instrumentet vartannat ar

Maitinstrumentet bor kalibreras vartannat ar efter-
som det kan forandras.

Mellan kalibreringarna ér det bra att ha en l6pande
kontroll av instrumentet genom att jamfora matvarden
med ett annat instrument.

Med tanke pa risken for matfel ska man behandla
matresultaten med fornuft. Métning av belysningen
ska goras av kompetent personal, t ex personal fran
den tekniska foretagshilsovarden. Den som mater ska
vara med och utvirdera resultatet.

Tank vid mdtningen av belysningen pd att:

e belysningsanliggningen arbetar under normala
forhallanden. Den ska ha varit i gang minst en
halv timme och temperaturen i lokalen ska vara
normal.

e dagsljusets inverkan och variationer mdts och tas
med i bedomningen.

Vérdering med hjilp av checklista

I del I1I pa sid. 58 finns en checklista som bygger
pa samspelet mellan ljuskallan, synobjektet och ogat.
Med hjalp av den kan man punkt for punkt kontrollera
viktiga faktorer och uppticka fel.

Den checklistan kan bade anviandas vid kontroll av
belysningen och synforhallandena pé en befintlig
arbetsplats och vid planering av nya arbetsplatser.

I del III gar vi i detalj igenom hur man utnyttjar
checklistan for att uppticka fel och brister.

Del Il

Vanliga belysningsproblem och hur
man kan dtgdrda dem

Daliga synféorhallanden har normalt flera
orsaker. Néir man dtgdrdar belysningsproblem maste
man ddrfor angripa flera saker samtidigt. Har har vi sokt
vilja belysningssituationer ddr problemet i flertalet
fall dr koncentrerat till en eller ett par orsaker.
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Bldndning dr ett av de svaraste belys-
ningsproblemen i arbetslivet. Dels utsdtts
manga for blindning, dels kan den vara
svar att dtgdrda effektivt. Blandning bade
forsvarar och irriterar seendet. Den kan
resultera i 6gonbesvir och huvudvirk. Ar
blindningen intensiv kan den medfora en
klar olycksfallsrisk.

Bldndning orsakas av att ogonen utsdtts
for ett starkare ljus dn de dr instdllda for.
Orsak till blindning kan vara direktljus
frén lampor, solen eller enbart fran
himlen genom ett fonster. Ljuset kan ocksd
komma fran reflexer i blanka ytor. Da
talar man om indirekt bldindning eller
reflexblindning .

Samma ljus kan i olika situationer uppfattas helt
olika beroende pa vilken ljusniva 6gat ar installt for.
Man blandas inte av billjus pa dagen da omgivningen
ar ljus, men man gor det nar det ar morkt.

Om den blandande ljuskéllan ar mitt i synfaltet blir
man mer besvirad d4n om den forekommer i utkanten

av synfiltet. Minst besvir uppstar om ljuskallan
befinner sig i synfaltets ovre del.

Direkt blandning

Direkt blandning fran oskyddade lampor far inte
accepteras. Men énda ar det ett vanligt fel att man
anvander t ex oskidrmade lysror i arbetslokaler.

Om en oppen ljusarmatur sitter under 30° vinkel
faller ljuset direkt in i synfaltet och 6gat, och verkar pa
sa satt blandande. Antingen far man h6ja armaturen
eller ocksa forse lamporna med djupare reflektorer.

En annan form av direkt blandning uppstér nar
arbetsplatsen ar fel placerad i forhallande till fonster.
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Det dir viktigt att skdrma av lampor och armaturer
som bldindar.

Nagra exempel pa direktblindning

P4 kontor, i affarer och i verkstadslokaler ser man
da och da skrickexempel pé direktblandning. Ljus-
kallan ar placerad s att den anstallde ser direkt pa
den. Ofta hianger ljusarmaturen lagt och har inget
bliandskydd alls. Ju mer ljus en ljuskalla ger desto
viktigare blir kravet pa god avblandning.

Placering och ljusriktning viktig

1 den har skoaffdren har man dels lysror, dels ett
stort antal spotlights for att rikta ljuset mot varorna.
Bitradena klagar bade pé blandning och besvarande
varme fran punktlamporna. Att helt komma tillratta
med blandningsrisken ar nast intill omojligt, men en
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omsorgsfull placering och inriktning av lamporna
minskar i alla fall blandningen.

Viarmeproblemet, som uppstar pé grund av varme-
stralningen, kan reduceras genom att begrinsa antalet
spotlights och justera belysningsanlaggningen. Ett
alternativ ar att ersitta de vanliga glodlamporna med

- R N,

kall-ljuslampor. Kall-ljuslampor har den egenskapen
att de sldapper ut ljuset men inte stralningsvarmen.
Viarmen stannar kvar uppe vid lampan, dar den kan
ventileras bort. Kall-ljuslampan ar en speciallampa
som inte alla fabrikanter tillverkar och den passar inte
alla armaturer.
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En bra armatur avskédrmar och riktar

Hair dir en bild fran ett gjuteri. Blindningen blir sa
stark att den anstdillde har direkt svart att se. Hur
léser man problemet? Om man héjer armaturen och
forser den med blindskydd minskar problemen. Men
dnnu bittre dr att placera platsbelysning sa att ljuset
faller in snett bakifran. For de flesta synuppgifterna dr
det den bdsta ljusriktningen.
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Har man placerat lysroren pa det hdr sdttet ovan-
for disken utan avskdrmning far de anstallda besvar.
Aven om lokalen dr ljus liksom den ndrmaste omgiv-
ningen runt lysroret blir luminansskillnaderna for
stora. Men det dir enkelt och billigt art atgdrda genom
att avskirma lysroret. Med hjdlp av en armatur kan
man rikta ljuset mot disken och varorna — da ser bade
kunder och anstdllda bdttre.

Reflexblindning

Reflexbliandningen ar den blindning som man kan

drabbas av nir ljuset aterspeglas av mer eller mindre
blanka ytor som t ex glas pa mitapparatur, polerade
maskindelar, blankt vitt papper etc. Man kan undvika
reflexblandning i stor utstrackning om man placerar
ljusarmaturerna lampligt i forhallande till varje arbets-
plats eller valjer mindre reflekterande material.

Nagra exempel pa reflexblandning

Att helt komma tillritta med reflexblandning kan
vara svart, men vara fyra exempel visar att man ibland
pa ett enkelt satt kan ta bort irriterande reflexer.

Snedstdllda fonster i kontrollrum och

forarhytter m m

Det horisontella fonsterglaset ger upphov till kraf-

tiga reflexer som forsvarar sikten mellan kontroll-
rummet och verkstaden. Forarhytten till hoger har
snedstallda rutor — ca 10 - 15° — vilket forbattrar sikt-
forhallandena for kranforaren.

Matta paneler — reflexfritt glas

Mangverpaneler ger ofta reflexblandning. Om man
anvander reflexfritt glas till instrument och gor plat-
panelerna matta underlattas synarbetet vasentligt.

Spegling i skyddsglaset av takmonterade ljus-
armaturer (hogtrycksnatriumlampor).

Besvdrande speglingar i skyddsglas

Vid slipning maste operatéren skydda 6gon och
hud. Darfor finns skyddsglas. Det ér svart att undvika
speglingar i skyddsglaset fran takfonster och tak-
armaturer i arbetslokalen. For att inte irriteras av speg-
lingarna hander det att operatoren star i obekvama
arbetsstallningar, vilket kan medfora t ex ryggbesvar.
Dessa besvar kan man komma ifran om man dndrar
skyddsglasets lage.




Vid detta lige pa skyddsglaset far operatoren
spegelbild av takfonstret i skyddsglaset.

Spegelreflexer vid arbete ddr det krdvs
precision

P4 minga industriforetag finns maskiner som man
staller in med rattar och skalor. Vid t ex svarvning ar
det viktigt att bide kunna se arbetsstycket och de rattar
och skalor, som man mandvrerar for olika arbetsmo-
ment. Rattarna ir oftast runda och blanka, vilket gor
det nastan oméjligt att helt undvika spegelreflexer frdn
ljusarmaturer i tak. Reflexerna gor det manga ganger
svart att stilla in onskade skalvarden, speciellt om
skalorna inte ir tydligt markerade eller smutsiga/ned-
slitna.

1. Pa forsok placerade vi en flyttbar lysrorsarmatur
3X%40 W lysror 2,3 m éver golvet mitt ovan support-
svarven for att se om man kunde fa bort reflexerna.
Ljusarmaturen dr avblindad med prisma blandskydd.
Obs! Den typ av stéllning vi anvinde vid forsoket dr
inte lampligt for permanent bruk och sjélvklart maste
armaturen hdnga vagratt.
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2 F Or svarvaren sag skalorna ut sa hdr innan vi
bérjade. Inte speciellt bra eller hur?

3. Med lysroren inkopplade fordndras liget. Trots
att skalan dr blank syns skalstreck och siffror rydligt.

4. Det hdr dr samma bild som den forra, men vi har
sprayat den blanka ratten med mart klarplastlack
Denna klarplast tal stétar och slag bra. Nar plas-
ten blir nedsliten dr det bara att tvitta bort den med
aceton och spraya pa nytt. Sikert kan manga blanka,
reflekterande sma ytor mattas ner pa det hdr sdttet.

Atgdrder mot blindning

® Placera armaturer sd att ljusriktningen blir den
riitta utan att arbetskamrater bldndas.

® Forse armaturerna med blandskydd.

® Mala tak och fonsterviggar ljusa.

® Placera arbetsplatser sd att man drar nytta av
dagsljus frdn fonster, men inte irriteras av det.
® Matta ner blanka ytor.




Problem med snabba skiftningar
mellan ljus och morker

Madnga rorliga arbeten innebdr att
man regelbundet ror sig mellan ljusa och
morka omrdden. Servitoren som ideligen
gdr mellan det ljusa kiket och den morka
serveringslokalen, byggnadsarbetaren
som ibland befinner sig ute i starkt solljus,
ibland inne i morka prang utan belysning
alls, langtradarchaufforen som moter
blindande billjus pa natten dr tre
exempel.

Om skillnaderna i ljushet dr stora och
overgdangen sker snabbt och ofta hinner

T

\\‘ml' |
11 ﬂ". :

i,

I.  Truckforaren dr ute vid lastplatsen. Det dr mol-
nigt ute. Kameran dr placerad pa trucken i 5gonhojd
ca 10 m fran dérren till lagret, instilld efter de ljus-
forhallanden som rader pa lastplatsen.

inte ogat stilla om sig (adaptera sig).
Man kan f& adaptationsbesvir, t ex huvud-
vark och égontrotthet.

Det ir framfor allt 6vergéngen fran ljus till morker
som stéller till problem. Aven om den forsta omstall-
ningen gér pa nigon sekund tar det upp till 1 timme for
ogat att helt stalla om till nattseende.

En grupp som ofta utsatts for adaptationsbesvar ar
truckforare. Bilderna illustrerar hur truckforarens
6gon maste anpassa sig till ridande ljusforhallanden,
nar han kor mellan lastplats och lager. Lagret har i vart
exempel en bra belysning med ljusa viggar, vilket gor
att adaptationsbesvaren i det har fallet inte blir alltfor
svara.

2. Kameran dr flyttad innanfor porten till lagerloka-
len. Fotografiet dr taget med samma ljusinstallning
som foregaende utomhusbild.

3. Nadr ogat stdllt om sig, vilket gar snabbt, ser det ut
s hdr inne i lagerlokalen.

4. Truckforaren dr pa vig ut — ca 10 meter fran

porten. Kameran dr instdlld efter ljuset i lagerlokalen.

Atgdrder mot adaptationsbesvar

® Gor overgdngen mellan ljus och méorker sa mjuk
och langvarig som majligt.

® Mala ljusa firger pd och runt dorrar i riktning mot

ljusa lokaler och dimpade féirger i ljusa lokaler i
riktning mot morker.

® Placera inte ljusstarka lampor ovanfor dérrar som

5. Ute i ljuset! Truckforaren har just kommit ut men
kamerans ljusinstillning dr samma som for fore-
gaende bild.

6. Vi har stillt om kameran till utomhusljuset. Hur

snabbt 6gat stiller om sig beror pa ljusforhdllandena
ute och inne pa lagret och naturligtvis pd ménniskan.
Med stigande dlder gar omstdllningen langsammare.

leder ut i morka lokaler, t ex i restaurangkok ut
mot serveringslokaler.

® Truckfioraren i vart exempel kan vara hjilpt av
belysta ljusa vdggar runt porten och ett skdarmtak
pa portens utsida. Dd méts han inte direkt av
solljus. Pa samma sitt skulle seendet kunna
underlattas for lok- och tunnelbaneforare om
tunnelmynningar malades vita.




Problem med felaktiga
luminansforhdllanden

Pd fasta arbetsplatser, dir man star
eller sitter och arbetar lingre perioder, dr
det viktigt att man upplever rummet och
det man ser (synuppgiften) pa ett harmo-
niskt sdtt.

Ndr forhallandena dr som bdst dr det
man tittar pad tre ganger ljusare dn den
ndrmaste omgivningen. Den dr i sin tur
tre ganger ljusare dn de viggar och tak
man ser nér man lyfter blicken fran syn-
objektet.

Det hiif Gr en bra belyst — och firgsatt — arbetsplats. Den dr ljus men det finns dnda skillnader i ljushet

mellan olika ytor, vilket underldttar rumsuppfattningen.
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Ogat foljer inte modesvingningarna

Det hdr ar ett nytt pakostat kontor, diar man gjort
flera misstag. Svarta bord med svarta skrivunderligg
ger felaktiga luminansforhallanden. Det vita papperet
néstan blandar. Det blir for stor skillnad mellan det
vita och det svarta. Resultatet blir att manga kanner
sig trotta i Ogonen eller far andra synbesvar.

Nar den anstillde hojer blicken ut mot kontors-
landskapet ser han mérkbruna viggar och skép, knall-
roda heltackande mattor samt ett morkt tak med i vissa
synriktningar nakna lysror.

Kontorsanstallda klagar ofta 6ver att de har besvar
med ogontrotthet och kanner ’grus” i 6gonen nar
arbetsdagen ar slut. En inte ovanlig orsak till detta ar
att luminansforhéllandena ar felaktiga.

Pa industrisidan — dér arbetsobjekten ofta vaxlar —
ar det tyvarr svarare att tillgodose kraven pa idealiska
luminansforhallanden.

Atgdrder for god rulnsubpfattning

® Ndir man mdter luminanserna dr idealet att det
man direkt ser pd dr tre gdnger ljusare din den
ndrmaste omgivningen som i sin tur ar tre
ganger ljusare dn det man ser nér man tittar
upp. Luminansfiorhdllandet blir da 10:3:1.

® Luminanserna avgors av hur vaggar, golv och
tak samt storre foremal reflekterar ljus, firg-
sattningen i lokalen samt ljusstyrkan/ljusrikt-
ningen.

® Bdist dr om det inte dr for morkt ndagonstans i
lokalen, men heller inte for jimnt fordelat ljus.




Problem med skiftande synavstind

Ogats formdga att vixla mellan nér-
och fjdrrseende kallas ackommodation.
Nar vi t ex ldser och plotsligt lyfter blicken
for att se pa ett foremal lingre bort stiller
ogat om sig fran ndrseende till fjdrrseen-
de. Alltfor tdta vixlingar mellan néir- och
fidrrseende kan bli anstrdngande.

Ménga méanniskor behover skaffa sig lasglasogon
i 40-4rsaldern. Ogat kan inte langre stilla in sig for
narseende. Den har naturliga processen fortsitter med
stigande alder. Frén 60 ars lder har dgat forlorat
mojligheten att stilla om sig. Nérgransen ligger runt
1 meter for 60-aringar.

Besvir med skiftande synavstand (ackommoda-
tionsbesvir) ar mest uppmarksammade pé kontor och
kanske frimst vid dataterminalarbete. Men problemen
finns ocksé inom andra verksamheter. Snickare, mala-

re, justerare, verktygsoperatorer har ofta
ackommodationsbesvar.

Den som t ex arbetar med att 6vervaka en produk-
tionsprocess maste ofta ha uppmarksamheten riktad pa
matinstrument av olika slag, lampor och flodes-
scheman. D3 bor instrument och manoverrattar
befinna sig pé ndra avstind fran varandra for att inte
anstrianga Ogonen. Belysningsstyrkan far inte heller
vara for 1ag eller kontrasten for liten. Da forsvaras
Ogats formaga att stalla in synskarpan.

Beddmning av virkeskvalitet

Justeraren har ett synkravande arbete. Han ska
bedoma virket ur kvalitetssynpunkt och behover darfor
bra ljusforhallanden. Bilden visar en bra Iosning, dar
den jamna ljusférdelningen gor att han kan bedoma
kvaliteten bade pa nira och pa langt hall. Raster i
armaturen minskar blandningsrisken.

Det hir ar ett arbete ddr man ocksé bor stalla krav

pa lampans ljusfirger, sa att ev kvalitetsfel i virket syns.

Glasdgon utprovade for ldasavstand

Om du anvander glasogon i arbetet bor dessa vara
utprovade for de synavstand som du har i arbetet.
Speciellt viktigt ar det om du arbetar med precisions-
arbete eller arbetar vid maskiner dér ocksa en liten
felbedomning av avstindet kan leda till arbetsolyckor
och fel utforda jobb. Se ocksa avsnittet om olycks-
fallsrisker.
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Operatdren, som dr i 60-arsaldern, i arbete vid en
axelsvarv. Operatdrens arbete bestar bl a av att efter
flera graderade skalor stélla in svarven.

Synavstandet till dessa graderade skalor och
mandverpulpet dr olika. For mandvrering maste
operatoren se den graderade skalan. Synavstandet dr
cal,4m.

Denna bild ser operatéren ndr han anvénder sina
ldsglaségon, som dr utprovade for normalt lds-
avstand.

Vad han borde se dr det hér! Med rdrt utprovade
arbetsglasogon och arbetsbelysningen rdtt riktad hade
det inte varit ndgra svarigheter att ldsa av skalan.

Har man aterkommande synuppgifter pa ett
bestamt avstand — och behover glaségon — bér man ha
glaségon utprovade efter detta avstand.
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Som ung klarar 6gonen med litthet av att vixla
mellan olika synavstand.

Synkrav vid terminalarbete

Arbete vid dataterminaler skiljer sig bdde vad
galler synavstand och blickriktning frén traditionellt
kontorsarbete. Flera belysningsproblem ar forknippa-
de med dataterminaler. Den vanliga regeln att syn-
objektet ska vara bast belyst gir inte att tillampa.
Dataskarmen ar morkare én omgivningen. Darfor
maste lokalens allminbelysning vara relativt lig och
med god avblandning. Men har ska vi inte ta upp
synproblemen med dataterminaler i stort utan endast
frigan om skiftande synavstand. I branschhaftet om
grafiska branschen gar vi mer noggrant in pé bild-
skarmar m m.

Arbete vid lasapparat och terminaler medfor ofta
varierande synavstand. Ett ndravstand pa 20—40 cm
for las- och skrivarbete, ett halvavstand pa 55-100 cm
for lasning pa bildskarmen eller lasapparaten och ett
avstand for seende pa langt hall.

Utan lasglasogon formér 6gat hos personer runt 55
ar och ildre inte stilla in sig pa det kortare avstindet,
och med lasglasogon formar det inte stalla om sig till
halvavstandet. Det ar darfor nodvandigt att anvanda
speciella arbetsglasogon.

Vanliga bifokalglasdgon (dubbelslipade glasogon)
ar ofta olampliga for arbete vid bildskarmar/lasappa-
rater. De tvingar fram en pafrestande arbetsstéllning
for rygg och nacke.
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Niér man blir dldre och behover glaségon dr det
viisentligt att forsoka minska antalet synavstand sd att
glasogonen kan uiprovas ddrefter. Att anvinda bifo-
kalglas fungerar daligt nir man exempelvis har tre
olika synavstand.

Hdr pa teckningen har vi minskat synavstanden till
tva olika avstand.

Specialslipade bifokalglasogon kan vara ett bra
alternativ forutsatt att arbetssituationen noggrant
studerats och de aktuella synavstanden ar individuellt
uppmatta.

De hoga synkrav som stélls medfor att aven perso-
ner med mindre brytningsfel, som inte ar korrigerade,
kan fa olika former av 6gonbesvar.

Enligt arbetarskyddsstyrelsens anvisning (136:78)
ska arbetsgivaren tillhandahalla speciellt utprovade
arbetsglasogon vid behov.

fitgc’irder for att underldtta vid skiftande

arbetsavstand

® Se till att anstdllda vid behov har riktigt
utprovade glasogon.

® Rensa upp och soka minska antalet olika
synavstand.

® Tdink pd att ta speciell hinsyn till dldre vid
planering.

Problem att se smd detaljer

Synkraven dr hoga vid arbete med smd
detaljer och okar ytterligare om arbetet,
t ex vid montering eller somnad, mdste
goras snabbt.

Viktigt dr bl a bra kontrast sa att de-
taljerna man ska se gar fram ordentligt.
Redan en liten forsdmring av kontrasten
forsvarar seendet lika mycket som en be-
tydande minskning av belysningsstyrkan.

Kontrasten beror pa:
® Jjusets infallsriktning och farg
e frin vilken vinkel man ser foremalet
o foremalets form och forméga att reflektera ljus
® bakgrunden

Bldnk

Felaktig infallsvinkel kan leda till en effekt som
ka&llas blank. T ex blyertsskrift eller tryckt text pa
glattat papper blir svAr att liisa pa grund av att kontras-
ten mellan skriften och bakgrunden blir for liten.

Svart att se skalor

Att stilla in rattar mot skalor markerade med tunna
streck och sma siffror kan vara besvirligt. Med hjlp
av olika farger pa skalorna kan synuppgiften underlat-
tas. Ett annat knep &r att utnyttja takljuset och reflek-
tera det mot skaloma, t ex med en ljus plat.

Enda skillnaden mellan dessa tva bilder ir att vi
monterat en blank massingsplat framfdr den horison-
tella skalan, som gor att ljuset fran takbelysningen
reflekteras upp mot skalan.




Okad belysningsstyrka — okade synsvarig-
heter

Det héir exemplet ér hamtat fran en elektronikverk-
stad. Operatoren str vid en maskin och ska ladda ett
»skepp’ (det stdill operatéren haller i handen) med
kontakttungor. De dr ca 15 mm langa.

Operatoren ska kontrollera att kontakttungorna
sitter rdtt. (De sma ” piggarna’® som sticker upp under
stdlvalsen.) Operatoren har svart att kontrollera att
tungorna sitter ratt. Speciellt mot slutet av arbets-
dagen blir hon trott i 6gonen och far huvudvark. Man
Okar belysningsstyrkan med hjilp av en platsbelys-
ning. Men det ger inte avsedd verkan utan resulterar
istéllet i 6kade synsvarigheter p g a 6kad blindning
fran den blanka stalvalsen.

Kontrasten forbittrades

For att minska blindningen provar man med att
forbittra kontrasten genom att placera en vit papp-
skiva bakom kontakttungorna. Operatoren tycker att
detta ger en klar forbittring av synforhallandena.
Arbetet gér littare och med storre tillforlitlighet uran
att ogonen blir anstringda.

Atgdrder for att se sma detaljer bittre

® Prova girna med extra platsbelysning, men var
medveten om att synforhdllandena kan forsimras,
t ex genom blindning.

® Ju mindre detaljerna dr, desto hogre kontrast
kravs.

o Bittre kontrast mellan synobjekt och bakgrund,
borttagande av reflexer, en lugn bakgrund kan
viisentligt minska eventuella synbesvdr och for-
bdttra synkoncentrationen.

o Utnyttja reflekterande ljus.

® Begir vid inkip av maskiner att de har tillfreds-
stéillande belysning om synuppgiften kriver det .

e Firstoringsglas med inbyggd belysning kan ibland
vara ett bra hjilpmedel vid arbete med sma detal-
Jjer. Behovs arbetsglasogon?

e Kontrasten blir ofta bést om ljuset faller in i unge-
fiir samma riktning som man ser, dvs i de flesta
fall snett uppifrdn/bakifrdn.

Problem med ddlig kontrast

I forra avsnittet pekade vi pa behovet
av god kontrast vid arbete med sma detal-
jer. Men dven i andra sammanhang dr det
ur arbetsmiljosynpunkt viktigt att kontras-
ten dar ordentlig mellan foremal och bak-
grund.

Hur ofta irriteras vi inte av att det dr
svart att ldsa en text, en skylt, en etikett,
en prislapp, en matsedel m m? Ibland
beror det inte pa att ljuset dr for daligt
eller texten for liten, utan helt enkelt pa att
texten inte star fram mot bakgrunden.
Svart text gar inte fram speciellt bra mot
bla, brun eller rod botten. Kontrasten blir
inte tillracklig.

Ett exempel fran ett lager

Truckforaren hamtar och placerar in lastpallar
i hyllfack. Varje lastpall har en viss markering. Vid
besok pa olika lager kan man konstatera att dessa
markeringar inte alltid ar gjorda med basta kontrast.
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. TRYCKERIET

3 Lésningen pa truckférarens problem dr inte att
olfa belysningsstyrkan, vilket skulle ge ékad bléind-
ning, utan att 6ka kontrasten pa etiketterna.
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Speciellt synanstringande blir det nér truckfora-
ren ska se hogt upp, da han blir blindad av taklam-
porna. Arbetsstdillningen blir dessutom obekvim.

Pa det hdr lagret dr numera all text svart och
papperet vitt. Som jimforelse satte vi dit samma infor-
mation pa ett blatt papper, som faktiskt anvénds pa
andra lager.

Atgarder for battre kontrast

® Ljusriktningen dr viktig for bra kontrast

® Man kan éka bade luminanskontrast och firg-
k?ntrast for att forbittra synforhdllandena. Bra
férgkontrast ger svart text mot gul bakgrund
(varningsskyltar).

® Storleken pa texten kan ékas.

° th hoga belysningsstyrkor (som okar kontrasten)
dar det nédvindigt att kontrollera om det finns risk
for bldndning.




Problem med morka lokaler

Flera génger i boken har vi papekat
att det dr samspelet mellan ljuskdllan, det
vi ser pd och méinniskan som dr avgoran-
de. I morka lokaler hjélper det foga att
oka belysningsstyrkan om inte reflektan-
sen hos tak, viggar och golv samtidigt
Gkas. P4 sid. 21 finns en tabell med ldmp-
liga reflektansvirden angivna.

Idén att mdla viggarna for att under-
litta synuppgiften, som exemplet visar,
kan anvindas i mdnga sammanhang.

o w

»’ Personalingdngen’

Entrén till en av Televerkets ca 100 000 arbetsplat-
ser under mark. Televerket, el-, vatten- och avlopps-
verk har méanga arbetsplatser under jord. Enbart Tele-
verket har uppskattningsvis 100 000 brunnar. Dagens
brunnar ar av betong och utrymmet r speciellt vinter-
tid fuktigt och smutsigt. Som belysning anvands ofta
gasollyktor eller andra gaslyktor.

Malningen gjordes i maj 1979 och fargleverantoren
kommer att besiktiga brunnen var 6:¢ manad ett par ar
framét och dven testa nya farger.

Som tidigare namnts ar dessa brunnar manga
ganger fuktiga och vatten kan samlas idem. Av detta
skil har farg av silikattyp anvants vid forsoket.

Ett alternativ till mdlning

I ménga befintliga brunnar ir storsta delen av
viggarna tickta med kablar, varfor man ej kommer at
att mala viaggarna. Endast tak och delar av vaggarna
gar att mala.

Utrymmet under mark dr 2 meter langt, 4 meter
brett och takhdjden dr 2,3 meter. Pa vdggarna har
man kabelhyllor. Oftast dr det mycket mera kabel dn
i den héir brunnen. Belysningen dr en gasollykta.
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Det dir samma arbetsplats som pa foregaende bild,
men i detta fall har tak och viggar malats med vit
firg. Belysningen utgors av samma gasollykta. Tack
vare den vita firgen upplevs rummet som mycket
ljusare. Den vita fdrgen har en hig reflektansfaktor.

Ett satt att forbittra synforhallandena ér da att ta
rrpd sig ett vitt plastskynke och hianga upp det pa den
vagg dar man ej arbetar. Vid 16dningsarbete o dyl kan
man garna placera en vit platskiva bakom/under kab-
larna, dels for att fa en lugn bakgrund som okar
kontrasten, dels for att kunna reflektera upp ljuset.

Atgdrder for 6kad reflektans

® Rengoring av nedsmutsade ytor okar reflektansen.

® Tabellen pd sid. 21 visar lampli kta 7]
edien il sid pliga reflektanser for

® Begdr vid ommalning att firgfabrikanten deklare-
rar firgens reflektansfaktor.

° A ven maskiner kan med fordel mdlas i ljusa matta
fa"rg_er som ger hog reflektans och som tdl ren-
goring.

° Matnmg av reflektansen kan giras med universal-
ljusmiitare.




Problem med dagsljus
Olika fonsterlosningar

Dagsljus dr ofta det bista ljuset, men
en belysningsanliggning mdste alltid
bestimmas utan hinsyn till dagsljuset.
Det varierar allt for kraftigt med drstid
och tid pa dygnet.

Men sjélvfallet bor man dra nytta av
dagsljuset genom riktigt placerade fonster
och arbetsplatser som dr riktigt placerade
i forhallande till fonstren. Man ska be-

-

Placera inte mot fonster

Att placera en arbetsplats direkt mot fonster ger
ofelbart besvdr. Ljuset blir tidvis for starkt. _
Men det riicker med att vrida arbetsplatsen sa att

hélla kontakten med omgivningen utanfor
men inte blindas. Och naturligtvis ta vara
pd den gratis energi solen ger.

Hir ir tre exempel — ett pa hur man bast placerar
en arbetsplats i forhallande till fonster, ett som visar
irriterande dagsljusinslapp och en 16sning med utanpa-
liggande solavskarmning for att komma ifran varme-
stralning.

ljuset kommer in frdn sidan for att situationen ska for-
béttras. Fonster bor kunna tickas av persienner eller
gardiner. Ljuset bor komma fran vanster for hoger-
héinta och tvirtom for vinsterhdnta.

Har maste solljuset kunna skdrmas av

: S liparen har ett synkrdvande arbete. Faller solen
in direkt mot hqnom forsvdras arbetet avsevirt. En
ggmmal bgllcyzztngsregel sdger att arbetsplatser aldrig
r vara riktade direkt mot fo indni
i fonster p g a bldndnings-
I den hdr lokalen far man dessutom
4 : roble
varme ndr solen lyser in. g e

Utanpaliggande solskydd

So{skydden dr inte framst till for seendets skull
utan for att slippa besvirande virme. En nackdel dr
dock att skydden tar bort sa mycket ljus att man dven
dagtid kan behéva ha takbelysningen tdnd.

Atgarder for bra fonsterplacering

o F {)’nster bor normalt inte sitta hogt upp pa
vdggarna.

® Vid placering av fonster i noirlige sli
direkt solljus. EE R
® Fonsterviggar inomhus ska malas ljusa for
) .. tt
minska blandningsrisken. sisafora
° V.ld nybyggnation bor fonsterlosningar
diskuteras i tidigt skede.




Problem med arbetsplatsbelysningen

Manga arbetsuppgifter fordrar sar-
skild platsbelysning for att synforhallan-
dena ska bli tillfredsstdllande. Allmdnbe-
lysningen fran takarmaturerna rdcker av
olika skdl inte till. Speciellt svart kan det
vara nér maskiner och maskindelar ar i
viigen och hindrar ljuset att nd just dit ddr

det behovs. Platsbelysningen hjdlper till

L

Det hdr dr en vanlig situation,
som ger oacceptabel belysning
for rorldggaren.

att gora luminansfordelningen bdttre och
ddrmed blir rumsupplevelsen behagligare.
Platsbelysningen dr ocksa det framsta
hjilpmedlet for att fd belysningen att
passa den enskildes arbetssituation. Pd
samma sdtt som takarmaturerna ska ocksa
platsbelysningen vara vil avblindad.

Stolparmaturen Gr forsedd med eluttag for anslutning av t ex borrmaski-
ner. Den utprovas pa olika arbetsplatser. Kraven pa hur armaturen ska
fungera har diskuterats fram tillsammans med byggnadsarbetare, arbets-

ledare och belysningskonsult.

En létt flyttbar armatur for byggarbets-
platser

Belysningen inomhus pa byggen ér ofta svér att
klara av pA ett bra sitt. Arbetsplatsen dndras ju dag for
dag, timme for timme. Vanligt ar att man anvander
stralkastare och s k sladdrankor. De ger stundtals svar
synnedsittande blandning och belysningen pé sjalva
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arbetsstallet blir heller inte tillfredsstallande.

Nu pagar emellertid praktiska forsok inom Statens
Rad for Byggnadsforskning. Aven om undersok-
ningarna inte ir klara kan vi hr visa ett exempel pa
en som det verkar fint fungerande armatur. Den ar latt
att flytta, men 4nda stabil. Jamfort med vanliga arma-
turer ar blandningen vasentligt mindre och den ger ett
bra ljus vid normala takhojder.

Belysningsstyrkan 10-dubblades

Det ar naturligtvis en fordel om utrustning (t ex
maskiner) redan vid leverans fran fabrik ar forsedd
med bra belysning och goda forutsattningar att se
synuppgiften. Vid bestillning av maskiner bér man
stalla krav ocksa pa belysningen.

I avsnittet Planering sid. 60 gér vi noga igenom
hur belysningssituationen vid en maskin kan forbattras
med hjalp av platsbelysning.

_ Har ett annat exempel med en kilsparfrasmaskin,
dar vi i efterhand monterade en stillbar armatur.

Det ar viktigt att man ser bearbetningsomradet
bra. Denna maskin saknade arbetsbelysning vid leve-
rans fran fabrik.

_ Oppratéren sade att han sag daligt och méaste boja
sig onodigt mycket. Pa kilsparfrasmaskinen monterade
vi en stillbar glodljusarmatur med 12 V/20 W halo-
genlampa.

Arbetsstycket dr placerat i den s k delningsappara-
ten. Belysm'ngen dr den i verkstaden monterade takbe-
lysningen (hogtrycksnatriumlampor). Belysningsstyr-
kan pa arbetsstycket ir 120 lux.

Samma bild som foregaende men med en stll-
bc:ra glodljusarmaturen inkopplad. Belysningsstyrkan
pa arbetsstycket dr ca 1 200 lux. Bearbetningsomrddet

syns vdsentligt bittre.
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Personsdkerheten viktig

Att sedan en maskin installerats soka montera
armaturer ir forenat med problem. Denna borrmaskin
levererades utan arbetsbelysning. I efterhand montera-
de man en stillbar glodljusarmatur ochen 2 X 20 W
lysrorsarmatur med nakna, helt oskyddade lysror. Det
ar latt hant att man i arbetet stoter till lysréren med
nagot arbetsstycke s att de gar sonder. Om lysroren
gar sonder sprids glassplitter och ljuspulver over
arbetsplatsen.

Det nakna lysroret ger dessutom synnedsittande
blandning. Den stillbara glodljusarmaturen ar ansluten
med en 10s sladd. Alla elsladdar som hanger 16sa ar en
personsikerhetsrisk, som ska undvikas.

Det borde vara en sjilvklarhet for maskinkon-
struktorer och -leverantorer att ocksd utrusta sina
maskiner med bra belysning.

Ett bra exempel pa fabriksmonterad
platsbelysning

Har har maskintillverkaren levererat och monterat
en bra arbetsbelysning. Den &r ritt placerad for att ge
ljus pa synuppgiften. Den bldndar inte och ar forsedd
med slagtalig kupa. Inga 16sa elsladdar utan alla led-
ningar ar forlagda i ror innanfor platkapan.

Atgc'irder for bra arbetsplatsbelysning

o Platsbelysningen ska vara enkel att stilla in och
flytta om den ej kan vara Jast monterad.

e Platsbelysningen ska vara litt att rengora och
lampor ska gd litt att byta.

e Platsbelysningen ska vara forsedd med blind-
skydd. Den ska fordela ljuset sd att ljus och
skuggor underlittar synuppgiften.

e Diskutera igenom belysningen redan pa inkips-
stadiet.

e Riitt skyddsklass ur personsikerhetssynpunkt.
(Se dven sid. 87.)

Problem med att korrekt

bedoma fiirger

Att ha en belysning vars ljus visar
fargerna i omgivningen pa ett naturligt
sdtt dar betydelsefullt i alla arbeten. Ljuset
ska upplevas som varmt och ombonat for
att man ska trivas.

I en del arbetsuppgifter ingar emeller-
tid att mer exakt avgora fdargnyanser och
da maste man ha lampor av dagsljustyp.

Undersokningsrum och operationssalar pa sjukhus
t ex har behov av dagsljusbelysning for att personalen
ska kunna registrera forandringar i hudfargen hos
patienten eller bedoma sjukdomstillstand. Inom den
grafiska branschen finns flera arbetsmoment dar farg-
bedomningen ar viktig.

Tyger i dagsljusliknande belysning

I klad- och sybehorsaffarer bor det finnas mojlighet
att se farger i “’dagsljusbelysning” . Det gor det léttare
att avgora de ritta nyanserna och man minskar antalet
byten.

Att enbart anvanda lysror av dagsljustyp i konfek-
tionsaffarer &r inte n6dvandigt. Men ndgot provut-
rymme kan vara bra att ha just for fargbedomning av
klader. Provutrymmet ska vara malat med gravit farg
pa insidorna och vil avskarmat s att bara ljuset fran
lysroren av dagsljustyp belyser tygema.

fitgdrder for korrekt fargbedomning

® Lysror av dagsljustyp (Ra-index over 90, korrele-
rad fargtemperatur o6ver 5 000°K) ger ljus som lik-
nar vanligt dagsljus.

ljus fran nagra takar-
maturer med lysror av universalvit typ. Dessutom dr
spotlights med glodljus riktade mot garnerna. Efter-
som glédlampan har ca 20 ganger starkare stralning
inom det réda firgomradet dn i det bla framhdvs
garnernas roda och gula firger.

2 asll 8 A i ) ¢ \ B

Med lysror av dagsljustyp ser man firgerna i sina
rdtta proportioner. Da far man ndstan samma intryck
som i normalt dagsljus.

Andra ljuskidllor — som kan paverka bedomningen
— bor skdrmas av.

Personal som har att gora fargbedomningar bor
kontrollera firgseende. 8% av alla mdn och mindre
dn 1% av alla kvinnor har fel pa firgseendet.

51




Problem med olycksfallsrisker

Manga olyckor i arbetslivet hinger
direkt eller indirekt samman med belys-
ning — eller brist pa god belysning! Aven
om det inte gjorts sdrskilda undersik-
ningar vet man av erfarenhet att felaktiga
ljusforhéllanden tillsammans med andra
orsaker kan utlosa olyckor. Fall och snub-
belolyckor t ex beror inte sdllan pa att den
anstidllde inte sett var han satt foten, inte
observerat ett hinder i vagen.

De sex exemplen nedan utgor ingen
fullstindig provkarta, men kanske kan de
oka forstdelsen for att belysning och farg-
sattning dr viktigt for personlig sdkerhet.

Nar blir det lika sjdlvklart att anvinda
skyddsglasogon som skyddshjalm?

Varje &r rakar tusentals méanniskor ut for allvarliga
ogonskador p g a olycksfall i arbetet. Det ar uppenbart
inte lika sjdlvklart att anvanda skyddsglasogon som att
anvanda skyddshjilm. Det borde vara det sa lange
man inte kan planera verksamheten pa ett sidant sitt
att personlig skyddsutrustning inte behovs. Lampliga
6gonskydd ska finnas pa aktuella arbetsplatser och
personer med riskfyllda arbeten méste dessutom faen
grundlig information om riskerna och hur man kan
forebygga skador.

Ogonskydden kan vara avsedda att skydda mot
olika typer av skadlig ljus- eller virmestrdlning eller
att skydda mot kringflygande damm eller metallspan.
Vissa 6gonskydd har dessa funktioner samtidigt.

Av erfarenhet vet vi att det ofta ar tillfalliga beso-
kare som rakar ut for skador. Varfor inte diskutera om
man kan inf6ra ndgon form av anslag med krav pa
anvindning av 6gonskydd inom utsatta delar av loka-
len? P4 samma sitt som man kréver skyddshjalm?
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En orange overall syns ju inte!

Utearbetare, t ex viig- och bangérdsarbetare, tele-
verkets montorer, har gulorange overaller. Fargen har
valts for att den syns sa bra. I dagsljus vill saga.

P34 bangéardar, i hamnar och pa vagar anvands
vanligen ligtrycksnatriumlampor. Dessa lampor har
stralningen koncentrerad till den gula natriumlinjen.
Ljuset ger inga mojligheter att urskilja farger. Detta
betyder att overallerna inte uppfattas som orange. Ljus-
kallan ir helt felaktig ur farggivningssynpunkt.

Bangdrdsarbetaren som arbetar pé den snotickta
bangdrden (belysning — lagtrycksnatriumlampor) blir
svér att uppticka. Fargkontrasten dr dalig mellan
bangdrdsarbetaren och snon, vilket kan innebdra
olycksrisker.

Légtrycksnatriumlampor har tidigare varit mest
ekonomiska, men dagens hogtrycksnatriumlampor,
som har vésentligt béttre firggivningsegenskaper, har
hédmtat in avstdndet och finns nu for olika-effekter.

Vi gjorde ett experiment. Kan du se vilka delar pa
den hdr maskinen som ror sig? Allt har samma svarta
fiirg utom arbetsstycket. Dessutom dr det svart att se
ner i arbetsstycket varfor arbetaren lutar sig framat.

Gult betyder fara

Nar vi talar om kontrast menar vi inte bara skillna-
der i ljusstyrka utan ocksa fargkontrast.

Genom att mala golvytor, pelare men ocksé rorliga
maskindelar etc med varningsfarger okar ogats mojlig-
het att upptacka faror. Svart/gult ar den vanliga skydds-
fargen. Orange forekommer ocksa.

Ett tips

_Engod regel ar att mala pelare, atminstone till 2 m
hojd, med en signalfarg.

Lasglasogon i jobbet kan ge fel bild

Personer med dubbelslipade glasogon kan riskera
olycksfall om deras glasdgon inte ar slipade sé att de
passar arbetsavstandet.

£ 0\

Vi malade den rorliga bommen med svart/gul
varningsfirg, och stalhallaren med orange firg.
Vidare utrustade vi maskinen med en stillbar arbets-
belysning. (12V[20W halogenlampa.) Arbetaren kan
nu med ldtthet folja arbetet utan att komma i farlig
ndrhet av den rorliga maskindelen.

Finns det liknande risker pd ditt jobb som du kan
minska med ett par burkar firg?

Risken ligger i att man kan fa en bild som ligger ett
par centimeter vid sidan om verkligheten. Det kan
vara farligt for personer som t ex gor precisionsarbeten
i farliga maskiner.

. Det vanliga ar att dubbelslipade glas har en slip-
ning for langt avstand (mer an fem meter) och en
slipning for lasavstand (33 centimeter). Nar man arbe-
tar — t ex vid en sdg — passar ingen av dessa slipningar.
Arbetsavstandet ar kanske SO centimeter.

Det 4r d& man riskerar att se fel. Synbilden kan
forskjutas upp till 3 centimeter.

Om man anvinder dubbelslipade glas ska dessa
darfor vara installda for ratt distans.
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Skyddsniit

Ibland hiinder det att glaskolven pa hogtryckslam-
por lossnar och faller ner pa golvet. For att undvika
olyckor, t ex glassplitter i 6gonen, bor dessa ljusarma-
turer forses med skyddsnat.

Utomhus i det starka solskenet dr det ca 100 000
lux. I det rum den hir ventilationstrumman ska place-
ras, dr belysningsstyrkan I lux. Belysningen inomhus
utgors endast av glest placerade halogenlampor pa
golvstativ.

Armaturerna dr placerade i en korridor. Sidout-
rymmena, som r ca 40 m djupa, ar ndstan helt morka.
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Urladdningslampor som fortsitter att brinna trots
att den yttre glaskolven gétt sonder ska bytas omedel-
bart p g a den ultravioletta (UV) stralningen.

Nu éir de tva byggnadsarbetarna inne i det morka
sidoutrymmet. Den vita hjilmen syns bra, vilket beror
pa att den dr malad med en sjdlvlysande farg.

Om hjilmen mélas 3 ganger med denna firg lyser
hjiilmen i morka rum ca 30 min.

Firgen kan ocksa anvindas i t ex korridorer utan
fonster och trappor for att vigleda vid stromavbrott.

Del IIT
Hur man kan undvika problem
genom planering ay belysningen
och effektivt underhill

; Nar det galler planering dr det viktigaste att
sgka bestamma synuppgiften. Till hjilp finns en check-
lista, som vi med fyra exempel visar hur man kan utnyttja.
Belysningsunderhall dr pa manga hall eftersatt idag.
(ienom att inte underhalla belysningsanldggningen
far man inte ut den planerade effekten.




Belysningsplanering och kontroll

Vad vi i belysningsplaneringen prak-
tiskt kan paverka dr ljuskdllan och syn-
objektet. Den tredje faktorn i samspelet
— méinniskan — forutsdtter vi i detta sam-
manhang har fullgod synformdga. Om hon
ej har det bor ogon- eller foretagslikare
kopplas in for att vid behov utprova syn-
hjdlpmedel.

Det viktiga i all planering dr att for-
soka ta reda pa synuppgiften vid varje
arbetsplats. Att komma fram till vad syn-
uppgiften verkligen ar kan i manga situa-
tioner vara besvirligt och kréiver ddrfor
erfarenhet.

Liangre fram i detta avsnitt presenteras en check-
lista som kan underlitta genomgéngen. I fyra exempel
gar vi igenom lika manga arbetsplatser och soker

redovisa synuppgifter och hur man kan planera for
battre synforhéllanden.

Oavsett om man planerar

ny verksambhet i nya lokaler

ny verksamhet i gamla lokaler

oférindrad verksamhet i nya lokaler eller
hajning av belysningsstandarden i gamila lokaler
med ofirindrad verksamhet

giller det att forsoka ta reda pa synuppgiften. Det arA
och O vid all belysningsplanering.

AW N~

Ej tekniska berdkningar

I samband med planering och projektering av nya
lokaler gors regelmassigt berakningar av belysnings- '
styrka, blandtal m m av el- eller belysningskonsult. Y1
kommer inte att ta upp dessa tekniska berakningar har,
utan hanvisar bl a till arbetarskyddsstyrelsens bok

56

»Belysning och belysningsplanering’, som kan be-
stillas gratis frin arbetarskyddsstyrelsen, Publika-
tionsservice, 171 84 Solna.

Planering av belysningen paverkar arbetsmiljon.
P4 sid. 9 tog vi upp en del synpunkter pa skyddsom-
budens och skyddskommittéernas medverkan i plane-
ringsarbetet.

Planering — justering

Vid planering av en arbetslokal finner man i all-
manhet att flera arbetsuppgifter har olika belysnings-
krav, men att de flesta ar likartade. Av ekonomiska
skal planerar man en belysning som téicker de flesta
arbetsplatserna. Da kan inga saval takbelysning som
arbetsplatsbelysning. Arbetsplatser som behover ses
Over extra noga, atgardas forst sedan arbetsplatsen
tagits i bruk. Detta gller dven de forandringar som
brukar uppsta mellan projektering och till dess anlagg-
ningen ar klar.

Planeringen bestr alltsa av dels en allmén plane-
ringsfas, dels en individuell justeringsfas.

Vilka ar synuppgifterna?

Det forsta steget i planeringen ar att ta reda pa vad
det ar den anstallde behdver se for att kunna fullgora
sin arbetsuppgift. Med andra ord méste man noggrant
ga igenom arbetet och se vilka synuppgifter som ar
aktuella, vad de kraver av 6gat samt vilka speciella
krav och begransningar som finns for de tekniska
belysningsatgarder man planerar infora. Observera att
synuppgiften inte behover vara densamma som arbets-
uppgiften. T ex kan kontoristens arbetsuppgift vara att
skriva maskin, medan synuppgiften ar att lasa
manuskript.

Forslag till tekniska och andra tgérder tas fram,
kontrolleras med berorda personer samt justeras och
godkanns.

Efter det att atgarderna genomforts sker en
kontroll av att uppsatta mal uppnétts och att indivi-
duella justeringar genomforts.

Sjalva belysningsplaneringen kan genomféras p&
olika satt, allitfran ett rent experimentellt provande av
olika tekniska l6sningar till en systematisk genomgang
av olika faktorer som kan paverka seendet. Ofta an-
vander man bada dessa medel.

Hur man experimentellt provar sig fram har vi sett
flera exempel pa i Del II. Ibland stir man emellertid i
den situationen att man inte kan prova sig fram, t ex
vid en ny verksamhet di inga arbetsplatser finns,
vilket staller hogre krav pé forutseende och kunskaper.

Fabriksmonterad belysning

Det ar naturligtvis en fordel om man i planerings-
skedet kan bestimma om maskiner ska vara utrustade
med anpassade arbetsbelysningar redan vid leverans.
Da kan man kréva att armaturerna ska ha ritt skydds-
klass, att ledningar placeras pa ett sakert satt, att
armaturen 4r lattatkomlig bade for rengoring och
lampbyte.

Checklistan

Oavsett vilken av de fyra planeringssituationerna
man befinner sig i kan det vara bra att ha nigon form
av minneslista, checklista, ordnad pa ett systematiskt

satt. Nar man diskuterar igenom synuppgiften for ett
arbete gar man punkt for punkt igenom de viktigaste
momenten. Checklistan hjalper till att komma ihdg de
vanligaste faktorena man behdver ta stillning till.
Men checklistan ersitter inte kunskap och erfarenhet.
Den ar bara ett verktyg, men ofta ett mycket anvind-
bart sddant.

En checklista kan goras pa manga sitt. Vi har har
tagit de nyckelord som anvints tidigare i detta informa-
tionsmaterial och sorterat in dem under véra ”’sam-
spelsfaktorer™.

A Oga

B Synobjekt

C Nirfdlt|Omfalt
D Ljuskiilla

Enbart dessa fyra nyckelord ar i sig en checklista.
Om man i varje planeringssituation tianker pa dessa
fyra begrepp har man kommit en bra bit pa vag mot ett
battre seende.

Vill man arbeta sig igenom en arbetsplats mer
noggrant maste man ta hansyn till betydligt flera or-
saker, vilket framgar av checklistan pa nasta sida.

Checklistan ar avsedd att anvandas for att beskriva
synuppgiften samt ange de speciella krav och begrans-
ningar som galler for arbetet. Den kan ocksa vara till
god hjalp bl a for skyddsombuden, nir de vill fraga ut
belysningsplaneraren om det forslag som denne
lamnar till foretaget.

Checklistan kan ocksa anvandas for att kontrollera
den gjorda anlaggningen. Man kan foresla nodvandiga
individuella justeringar och kompletteringar. Vi ska
med nagra exempel visa hur blanketten kan anvandas.

Obs: Nyckelorden i checklistan (t ex Skydd,

Fdrgseende) inrymmer ofta fler betydelser iin de som
anges i frdgan inom parantes.
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Checklista for belysningsplanering /fontroll /individuell justering

Ogat:

A1 Skydd (Behévs skyddsglasdgon eller annat
skydd?)

A2 Firgseende (Kriver arbetet fullgott
fargseende?)

A3 Adaptation (Finns ljusa/morka ytor i synfaltet
eller innebir arbetet ofta forflyttningar mellan
ljusa och morka lokaler?)

A4 Ackommodation (Férekommer skiftande
synavstind?)

A5 Ogonrérelser (Forekommer snabba 6gon-
rorelser (ping-pong) 7)

A 6 Forstoring (Behdvs synhjilpmedel,
t ex glasogon, forstoringsglas?)

A7 Ovriga synpunkter

Synobjektet — det man ser pa:

B 1 Firgkontrast (Hur ar fargkontrasten mellan
olika delar av synobjeket och/eller omgiv-
ningen?)

B2 Luminanskontrast (Hur ar skillnaderna i ljus-
het mellan olika delar av synobjektet och/eller
omgivningen?)

B3 Reflektanser (Hur mycket av det mot ytan
infallande ljuset reflekteras?)

B4 Ljusinfallsmdjligheter (Nér tillrackligt
mycket ljus dit man ska se?)

B5 Reflexblindning (Finns risk for reflexbldnd-
ning. t ex i blanka material?)

B6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

Datum Utford av Arbetsstalle Arbetsplats

Arbetsuppgift — viktigare synuppgifter Glasogon Alder

Nyckelord (Exempel pa friga) | Anteckningar Vid kontrolt
atgardas av

Observera att fragorna efter nyckelorden endast ir exempel och att orden kan ha fler betydelser.

B 7 Betraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

B8 Nedsmutsning (Paverkar nedsmutsning belys-
ningsnivan och dérmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Narfaltet/omfiltet:

C1 Reflektanser (Ar reflektansfaktorerna
lampliga?)

C2 Ljusinfallsméjlighet (Finns hinder for ljuset
att na fram?)

C3 Synkencentration (Kriver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

C4 Ytegenskaper (Matt - blank - farg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengéring?)

C6 Ovriga synpunkter

Ljuskdllan:

D I Belysningsstyrka (Krav pa belysningsstyrka?)
D2 Ljusriktning (Krav pa ljusriktning?)
D 3 Blindning (Fran fonster/ljuskalla?)

D4 Firggivning (Stalls speciella krav pa ljus-
kallans farggivningsformaga?)

D5 Y_ﬁrmestrﬁlning (Finns risk for besvarande
virmestrilning?)

D6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

D7 Nedsmutsning (Risk for nedsmutsning av
lampa/armatur? Rengéring?)

D8 Atkomlighet/elsﬁkerhet/mekaniskt skydd
D9 Ovriga synpunkter

Har beddmningen/matningen paverkats av dagsljus?

Om Ja - hur?




Bra belysning
pd jobbet

@EF Checklista for belysningsplanering /
e T o, |10 Sockiolm kontroll /individuell justering




Datum Utférd av

Arbetsstille

Arbetsplats

Arbetsuppgift — viktigare synuppgifter

Glasogon

Alder

B 7 Betraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

B 8 Nedsmutsning (Paverkar nedsmutsning belys-
ningsnivan och dirmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Nyckelord (Exempel pa fraga)

Anteckningar

Ogat:

A1 Skydd (Behdvs skyddsglasigon eller annat
skydd?)

A2 Firgseende (Kréver arbetet fullgott
fargseende?)

A 3 Adaptation (Finns ljusa/morka ytor i synfaltet
eller innebar arbetet ofta forflyttningar mellan
ljusa och morka lokaler?)

A 4 Ackommodation (Forekommer skiftande
synavsténd?)

AS Ogonriirelser (Forekommer snabba 6gon-
rorelser (ping-pong) 7)

A 6 Forstoring (Behdvs synhjilpmedel,
t ex glasogon, forstoringsglas?)

A7 Ovriga synpunkter.

Synobjektet — det man ser pa:

B 1 Fargkontrast (Hur ar fargkontrasten mellan
olika delar av synobjeket och/eller omgiv-
ningen?)

B2 Luminanskontrast (Hur ar skillnaderna i ljus-
het mellan olika delar av synobjektet och/eller
omgivningen?)

B 3 Reflektanser (Hur mycket av det mot ytan
infallande ljuset reflekteras?)

B 4 Ljusinfallsméjligheter (Nar tillrackligt
mycket ljus dit man ska se?)

B 5 Reflexblindning (Finns risk for reflexbland-
ning, t ex i blanka material?)

B 6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

Vid kontroll
atgardas av

Narfiltet/omfiltet:

C1 Reflektanser (Ar reflektansfaktorerna
lampliga?)

C2 Ljusinfallsméjlighet (Finns hinder for ljuset
att na fram?)

C3 Synkoncentration (Kriver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

C4 Ytegenskaper (Matt - blank - firg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengoring?)

C6 Ovriga synpunkter.

Ljuskallan:

Observera att friagorna efter nyckelorden endast dr exempel och att orden kan ha fler betydelser.

D1 Belysningsstyrka (Krav pa belysningsstyrka?)
D2 Ljusriktning (Krav pa ljusriktning?)
D 3 Blandning (Fran fonster/ljuskalla?)

D4 Farggivning (Stalls speciella krav pa ljus-
kallans farggivningsformaga?)

D5 Virmestralning (Finns risk for besvarande
varmestralning?)

D6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

D7 Nedsmutsning (Risk for nedsmutsning av
lampa/armatur? Rengoring?)

D8 Atkomlighet/elg?ikerhet/mekaniskt skydd.
D9 Ovriga synpunkter.

Har bedomningen/métningen paverkats av dagsljus?

O Ja = UL oo e e e e e e e

[7a

] Nej




Exempel I: Radialborrmaskin

o

> >4
Arbetsstycket dr placerat under bommen i lige for

borrning. Belysningen utgérs endast av den allmiinbe-

lysning (hogtrycksnatrium) som dr monterad i verk-

stadens tak. Syn- och belysningsforhallandena vid

arbetsstdllet dr helt otillfredsstdllande.

Nar man arbetar nere i arbetsstyckena blir det dn
svarare att se. I det hdr fallet dir borrstillet en stdlbit
beldgen ca 50 cm ner i arbetsstycket. Pa stalbiten
finns ett kornslag. Runt kérnslaget har ritats en ring.
Vid detta tillfélle anvindes endast den takmonterade
allmdnbelysningen. Man har ingen méjlighet att se
borrstillet.

Med hjdlp av checklistan gar nu belysningsplane-
raren igenom arbetssituationen och gér noteringar pa
de kritiska punkterna.

) . = s or i 3 betsstillet kommer i skugga,
i te med radialborrmaskin utfors arbetet i vagen for lguset, sa att ar . 4
dels\ll)lﬁd:rrl:):tsi.tr;ckenas ovansidor dels djupt nere i vilket medfor att det r mycket svart att se ritsar och » e ‘
kornslag. N b o™
arbetsstyckena. Lo R " . 5 i ! Y
Fletri,alet radialborrmaskiner, som anvénds inom Operatorerna pa mz}skmverkstadenbpapellellr ztmmen llsosezeer N\ Y| /// m ‘@\"/'\é”\»po
mekanisk industri, saknar vid leverans frdn fabrik man behdver bra l]u§ pa det aktuella ar etsstallet, [N // / e / . , N
inbyggd arbetsbel’ sning ogillar att anvanda ljusarmaturer som man sjalv ska | : ‘ . | ' )
" %gn man bara %Ilar t. onterad allménbelysning stilla in. Man 4r oljig och smutsig om handerna av re———r _ Teckningen visar radialborrmaskinen forsedd med

kommer radialborrmaskinens bom och support att vara kylvitskan, som anvéands vid bormingsarbetet. - - de platsanpassade armaturerna.

61
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Checklista for belysningsplanering /kontroll/individuell justering

A3 Adaptation (Finns ljusa/morka ytor i synfaltet
eller innebir arbetet ofta forflyttningar mellan
ljusa och morka lokaler?)

A4 Ackommodation (Forekommer skiftande
synavstand?)

A5 Ogonrérelser (Forekommer snabba 6gon-
rorelser (ping-pong) 7)

A 6 Forstoring (Behovs synhjilpmedel,
t ex glasogon, forstoringsglas?)

A7 Ovriga synpunkter

Datum Utford av Arbetsstille Arbetsplats_ .
1980-02-05 | Sremn H C -FHal/er Ay 2/ borr g €e161
Arbetsuppgift — viktigare synuppgifter V,y‘a‘}.u Borrrdin /D‘. MM_ Glasogon Alder
slyckel's ovansdor eler Gjypt nere zar";eﬁ/écéeé
AW se ritiar ock kornilag /blanka el Frarta ard.ié.
Nyckelord (Exempel pé friga) | Anteckningar Vid kontroll
s atgardas av
Ogat: . ,
Py ’
mkydd (Behovs skyddsglasogon eller annat A 7 Oym/qcﬁ ma/{g Mm(/m
skydd?) o
A2 Firgseende (Kraver arbetet fullgott ( fpdn)
fargseende?)

Synobjektet — det man ser pa:

B 1 Firgkontrast (Hur ar fargkontrasten mellan
olika delar av synobjeket och/eller omgiv-
ningen?)

uminanskontrast (Hur ir skillnaderna i ljus-
het mellan olika delar av synobjektet och/eller
omgivningen?)

Reflektanser (Hur mycket av det mot ytan
infallande ljuset reflekteras?)

Ljusinfallsmojligheter (Nar tillrackligt
mycket ljus dit man ska se?)

B5 Reflexblindning (Finns risk for reflexblind-
ning. tex i blanka material?)

B6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

B.2 Svaré akf se Alar och
ka'rnf/ay ; blaréa gtor

B3 Bide /aga och higa
reﬂeéfoer 4

B4 L/'«aez‘ mapte onma er
genorn borrba/ef

Observera att fragorna efter nyckelorden endast sir exempel och att orden kan ha fler betydelser.

B 7 Betraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

N_edsmutsning (Paverkar nedsmutsning belys-
ningsnivan och dirmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Nadrfaltet/omfiltet:

C1 Reflektanser (Ar reflektansfaktorerna
lampliga?)

@‘jusoinfallsmiijlighet (Finns hinder for ljuset
att na fram?)

C3 Synkoncentration (Kraver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

C4 Ytegenskaper (Matt - blank - farg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengoring?)

C6 Ovriga synpunkter

Ljuskdllan:

@Belysuingsstyrka (Krav pa belysningsstyrka?)
D 2 JLjusriktning (Krav pa ljusriktning?)
8Blﬁndning (Fran fonster/ljuskalla?)
D4 Farggivning (Stalls speciella krav pa ljus-
kallans farggivningsformaga?)

D5 Virmestrilning (Finns risk for besvarande
virmestralning?)

D 6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

{ D 7) Nedsmutsning (Risk for nedsmutsning av

lampa/armatur? Rengoring?)
@Atkomlighet/elsﬁkerhet/mekaniskt skydd
D9 Ovriga synpunkter

B8 /(y/réiéda stanéer
0//@emudrfm.

C 2 Maskinens born och
Support s kdggar-

D1 Ca 00 /ug
22 Ljwel miste lysa rakt
ner /énq.s borm och vid
support’
D3 Higa krav pi avblandning.
D7 Staré a dimma fron sk
emalisor pa armalter
D8 Armatwrerra stal arn /éw'
mor berfde oCh margvreras
med J/fvl'mérybre SO0y plac]
d maskirness feg/ayc.
Orm arma fwrer mater med
220 volé miaste elsdbertrels -
& Fgcrde, w’de‘cfgu. '
& byddy éa)pa pa ev. /ys oy -
armates> Dir vara & 3
och bestrerdig mot ofjeemuvision)

Har bedomningen/mitningen paverkats av dagsljus?

OmJa—hur? ...

[ Ja [ Nej




Belysningsplanerarens atgdrdsforslag

Nir checklistan ir genomgangen gor belysnings-
planeraren ett forslag till forbéttringar. I vissa fall kan
den erfarne planeraren direkt se vad som behover
goras, i andra fall kan man prova sig fram.

Synuppgiften for operatoren dr att se ritsar och
komnslag i arbetsstycket. Belysning behover ge minst
en belysningsstyrka pa 600 lux. For att fa erforderlig
belysningsstyrka i de olika arbetslagen som supporten
far vid forflyttning lings bommens sida monteras 2 st
1 X 40 W lysrorsarmaturer pi bommens undersida.
Armaturens lysror skyddas med klar slagtdlig plast-
kupa och forses med inbyggd reflektor.

For borrningsarbete djupt nere i arbetsstycket
monteras pa supporten 2 st spotlights — halogenlampa
12V/20W.

For att littare kunna se ritsar och kornslag speciellt
i blanka stalytor bor omradet dar sddana anbringas
malas med t ex rod eller bla snabbtorkande farg — okad
kontrast!

P& bommens undersida har tva lysrérsarmaturer
monterats. Ljusarmaturerna, som ar monterade i
ramp, ticker hela den stracka som borrdelen kan
forflyttas i bommens ldngdrikining.

Vid arbete pd arbetsstyckenas ovansidor ger de
monterade lysrorsarmaturerna bra syn- och belys-
ningsforhallanden.

s
’
/
’
/
4
2
L

Tvé spotlights och lysrérsarmaturen dr tind. Man
ser arbetsstillet mycket bra. Vid arbete djupt nere i ett
arbetsstycke krivs belysning som bade dr kraftig och
viil riktad. Annars syns inte ritsar och kornslag som
finns pa arbetsstycket. For att ljuset ska kunna na
borrcentrum pad olika djup bor ljusarmaturerna place-
ras pd motsatta sidor om borren. Avstandet mellan
ljusarmatur och borrets centrum bor vara ca 30-40
cm (mellan ljusarmaturer ca 60— 80 cm).

Lysrorsarmaturer pd bommen manévreras med
kapslad stromstillare som placeras vid radialborr-
maskinens manéverrattar. Detsamma géller stromstél-
lare for spotlights. Stromstallaren for armaturerna
forses med tydliga etsade skyltar.

Lysrorsarmaturer matas med 220 V vixelstrom.
Ledningen till och pd maskin ska vara skyddad mot
mekanisk dverkan. For att 6ka elsakerheten och per-
sonsikerheten forses belysningsledningen vid elcentral
med jordfelsbrytare.

For rengoring av armaturer och support som smut-
sas ner av kylvitskan (oljeemulsion) anvéinds T-sprit.
Vid radialborrmaskinen ska finnas T-sprit i plastflaskor
samt trasor eller trassel.

Exempel 2: Filmmontage och
retuscharbete pd ljusbord

_ P4 reklambyraer, arkitektkontor men framfér allt
inom den grafiska branschen utnyttjas ljusbord. Nar
man arbetar med filmmaterial for montering, retusche-
ring m m, utfors det for det mesta pa ljusbord. Mate-
rialet man arbetar med ar blankt och det innebar att
man maste stélla sarskilda krav pd belysningen i arbets-
lokalen. Takarmaturen ger i regel kraftigt storande
reflexer i arbetsmaterialet och det gor att man ratt ofta
slacker takbelysningen i dessa typer av arbetslokaler.

I dessa fall lyses lokalen upp frén sjilva ljusborden
och ljuset reflekteras mot tak och vaggar. Belysningen
blir diffus och ger i regel stora kontraster i den arbe-
tandes synfalt.

Det starka ljuset i ljusbordet gor att man har svart
att se de sma prickarna i filmmaterialet.

Kan resultera i synbesvar

' Vid retuscharbete (bittringsarbete —t ex fylla i
prickar i film) varierar ofta arbetsmaterialets storlek.
Ofta tacker det endast en liten del av arbetsbordets
lysande yta. Att koncentrera sig pa arbetsuppgiften
under sadana omstandigheter 4r anstringande och kan
resultera i synbesvar.




Checklista for bebfsningsplaneringﬁkontro[[/ individuell justering

@ ’Adaptation (Finns ljusa/morka ytor i synfaliet
eller innebar arbetet ofta forflyttningar melian
ljusa och morka lokaler?)

A4 Ackommodation (Forekommer skiftande
synavstand?)

A5 Ogonrérelser (Forekommer snabba dgon-
rorelser (ping-pong) ?)

A 6) Forstoring (Behovs synhjilpmedel,
t ex glasogon, forstoringsglas?)

A7 Ovriga synpunkter

&9 AU for 439 mede/ -

(wrm inany mear;/e/

SV&'é ak fe $mma pnaéa/r
{ filmen .

A6 Forstoringsqles enodsns
‘blard. 77

Synobjektet — det man ser pa:

B 1 Firgkontrast (Hur ar fargkontrasten mellan
olika delar av synobjeket och/eller omgiv-
ningen?)

Luminanskontrast (Hur ar skillnaderna i ljus-

het mellan olika delar av synobjektet och/eller
omgivningen?)

B3 Reflektanser (Hur mycket av det mot ytan
infallande ljuset reflekteras?)

B4 Ljusinfallsméjligheter (Nar tillrackligt
mycket ljus dit man ska se?)

(B 5) Reflexblindning (Finns risk for reflexbland-
ning. tex i blanka material?)

B 6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

B2 For stora luminasrs-
Eonbraster mellar [usbod
och f///nmmo:?/

B35 Ljusarmateresr ; bak mm,
ger Spegelreflecer i den

Dlarka ftlrmrer .

Datum Utford av Arbetsstalle 7",-“ ég,,e& Arbetsplats
19Y-62-05 Sven H Rektuschavaeln: g Ljusbord
Arbetsuppgift — viktigare synuppgifter RWC hera bOorts /”Q Glasdgon Alder
Pricear. i fimen. Se s mcz Prickar [ def
morka ,‘-r/mma/&na/
Nyckelord (Exempel pa fraga) | Anteckningar Vid kontroll
% atgardas av
Ogat:
A1 Skydd (Behovs skyddsglasogon eller annat
LT A 3 b arpeke med folm p e
A2 Firgseende (Kraver arbetet fullgott
firgseende?) // MéM a&,@m 0? 4/

Observera att frigorna efter nyckelorden endast &r exempel och att orden kan ha fler betydelser.

B 7 Betraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

B 8 Nedsmutsning (Paverkar nedsmutsning belys-
ningsnivan och darmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Narfiltet/omfiltet:

C1 Reflektanser (Ar reflektansfaktorerna
lampliga?)

C2 LJusmfallsmoﬁlghet (Finns hinder for ljuset
att na fram?)

C3 Synkoncentration (Kriver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

C4 Ytegenskaper (Matt - blank - farg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengoring?)

C 6 Ovriga synpunkter

Ljuskdllan:

: @elysningsstyrka (Krav pa belysningsstyrka?)
]? 2 Ljusriktning (Krav pa ljusriktning?)
(53) Bliindning (Fran fonster/ljuskilla?)

D4 Farggivning (Stalls speciella krav pa ljus-
kallans farggivningsformaga?)

L S

i @ Virmestralning (Finns risk for besvarande

varmestralning?)

D 6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

D 7 Nedsmutsning (Risk for nedsmutsning av
lampa/armatur? Rengéring?)

D8 Atkomlighet/elséikerhet/mekaniskt skydd
D@ Ovriga synpunkter

D1 300 lue

D3 Blandtal /3fan takprmatur

D5 A/w§7den ger varme
Sorn iblard 2 éar-
Huoudveri [oro

29 Besviramadle /&mm&r
bor wndiibeas (¢. e

frar aldre (ysro>)

Har bedomningen/maétningen paverkats av dagsljus?

OmlJa—hur? ...

[J Ja $< Nej




Belysningsplanerarens atgdrdsforslag

Belysningsplaneraren, som gick igenom arbets-
platsen, fann med hjalp av nyckelorden lattare och
sikrare felen och kunde foresla denna losning.

Att se alla smaprickar i filmmaterialet 4r inte latt
nar det i synfaltet omges av en starkt lysande ljus
bordsyta. Ogat blir mer adapterat (anpassat) till ljus-
bordets lysande yta én till det morka filmmaterialet.

For olika storlekar pa arbetsmaterialet kan man

gora avskarmningsskivor med passande ljusoppningar.

Vid nyinkép av ljusbord bor bord dar man kan
tinda och slidcka olika delar sarskilt studeras.

Hiir har ljusbordets lysande yta avskdrmats, vilket
gor att den anstillde ej behover anstrdnga gonen for
att se prickarna i filmen.

Utrusta alla takarmaturer med dragstrombrytare sa
att man latt kan slicka armaturer som ger spegel-
reflexer i arbetsmaterialet. Takbelysningens avblénd-
ning bor utgoras av optiskt spegelraster.

Lysrorsflimmer tilltar med drifttiden och borjar bli
mirkbart efter ndgra tusen timmar och da bor lysroren
i ljusbordet bytas ut.

Pa grund av virmeutvecklingen fran lysroren bor
ljusborden forses med stora ventilationshal och flakt
om sa ar nodvandigt.

Exempel 3: Telefonister
ofta utsatta

Tequonisten kopplar telefonsamtal med hjilp av
ens k formedlingsapparat. Frontplattan i det har fallet
ar grasvart och ytan ar blank. Darfor uppstar latt
spegelre_ﬂexer fran takbelysning och fonster. P4 front-
plattarlsmer lysande, blinkande lampor. Tryckknap-
parna ar vilvda och ger dven de reflexer.

Telefonister, som arbetar med den har typen av
tangentbord kan fa 6gonbesvar och ibland ont i nacke
och rygg. Man sitter snett for att undvika reflexer.

Sglnuppgiften ar att se nar lampor lyser i tryckknappar,
da samtalen tagits emot.

Har syns takreflexerna tydligt. Luminansforhal-

landet mellan de ljusa knapparna och den svart
. .
Gr 250:1. Idealet iir 3:1. arta ytan




Checklista for belysningsplanering /kontroll/individuell justering

A3 Adaptation (Finns ljusa/morka ytor i synfaltet
eller innebir arbetet ofta forflyttningar mellan
ljusa och morka lokaler?)

A4 Ackommodation (Férekommer skiftande
synavstand?)

A5 Ogonrorelser (Forekommer snabba 6gon-
rorelser (ping-pong) 7)

A 6 Forstoring (Behovs synhjalpmedel,
tex glasogon. forstoringsglas?)

A7 Ovriga synpunkter

Synobjektet — det man ser pa:

B 1 Firgkontrast (Hur ar firgkontrasten mellan
olika delar av synobjeket och/eller omgiv-
ningen?)

‘@uminanskoutrast (Hur ir skillnaderna i ljus-
het mellan olika delar av synobjektet och/eller
omgivningen?)

B3 Reflektanser (Hur mycket av det mot ytan
infallande ljuset reflekteras?)

B4 Ljusinfallsméjligheter (Nar tillrackligt
mycket ljus dit man ska se?)

Reﬂexbléindning (Finns risk for reflexbland-
ning. t ex i blanka material?)

B6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

B2 Stora luminariborbrasbed
me//a;v” lfsande bnappar
och blam & ,miorkgrg fromi-
platta 7

85 Lyf";’fd’ma/ﬂr Ftak
ger refiC I froriplattn

Datum Utford av Arbetsstille Atvetsplats A4 rhete
V980-02-05 | Sven H. Komforel J telefmviee/
Arbetsuppgift — viktigare synuppgifter <o PP Ja " bommande Glasogon Alder
rele Sar il LUl $0&t persorr. J& ndr
Lenipor lyrer ; tryckenappar a signaltnbl/d
Nyckelord (Exempel pa friga) | Anteckningar Vid kontroll
= atgardas av
Ogat:
A1 Skydd (Behovs skyddsglasogon eller annat
skydd?) ° Y ”
_éirgseende (Kriver arbetet fullgott A 2 Aﬁ‘ s e' é /Q / /7 w/Q / 7 rornq
fargseende?) och vita §igra/lampor

Observera att fragorna efter nyckelorden endast ir exempel och att orden kan ha fler betydelser.

@etraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

B8 Nedsmutsning (Paverkar nedsmutsning belys-
ningsnivan och dirmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Narfiltet/omfiltet:

C1 Reflektanser (Ar reflektansfaktorerna
lampliga?)

C2 Ljusinfallsméjlighet (Finns hinder for ljuset
att na fram?)

C3 Synkoncentration (Kriiver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

ﬂ@ Ytegenskaper (Matt - blank - firg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengoring?)

C 6. Ovriga synpunkter

Ljuskallan:

i@ielysuingsstyrka (Krav pa belysningsstyrka?)
D2 Ljusriktning (Krav pa ljusriktning?)
D 3 Blandning (Fran fonster/ljuskilla?)

D4 Firggivning (Stills speciella krav pa ljus-
kallans farggivningsformaga?)

D5 Virmestralning (Finns risk for besvirande
varmestralning?)

D6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

D7 Nedsmutsning (Risk for nedsmutsning av
lampa/armatur? Rengoring?)

D8 Atkomlighet/elsikerhet/mekaniskt skydd
D9 Ovriga synpunkter

B7 [Bland 6-8 Sarmtal pim,)

C 4 Frontolatta for bané

D7 For ak bunna gorg
ca 300 /Z_e

Har beddmningen/mitningen paverkats av dagsljus?

OmlJa—hur? ...




Belysningsplanerarens atgdrdsforslag

Telefonisternas synbesvar beror till storsta delen
pa de stora kontrasterna mellan den blanka morka
frontplattan och de lysande vita tryckknapparna.
Spegelreflexerna fran takbelysningen i frgntplattan )
och de blanka, vilvda tryckknapparna irriterar ocksa.

For att avhjilpa dessa oldgenheter har tangentbor-
det malats med ljusgré matt firg och tryckknapparna
bytts till halvmatta plana tryckknappar. Luminansfor-
hallandena forbattras vasentligt.

Exempel4: Maskin for kontroll

Det har exemplet ar hamtat frén en elektronik-
industri.

En ny verksamhet ska starta och i lokalen kommer
en ytbehandlingsutrustning att placeras samt fyra s k
skeppsladdare och en glodgugn. Utrustningen kops
fran USA och avdelningschefen har varit dér pa studie-
besok. Som underlag finns hans minnesintryck,
broschyrer samt layout (ritning med maskiner m m
inplacerade).

Den som ska planera belysningen far sa sma-
ningom fram foljande uppgifter, vilka kan foras in
i checklistan.

ay kontakttungor till tungelement

Allmdnna villkor

: - =
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Fonsterlost rum, mellanvaggar med glasfonster,
plastmatta pa golv, malade vaggytor, hdga krav pa
rent och dammfritt undertak med ljudabsorberande
material.

Ytbehandlingen

Arbetsuppgift: Placera firdigmonterade stall i en
transportor. Lyfta av stallet efter ytbehandlingen.
Avlasa instrument (temperatur, pH etc). Dosera
kemikalier. Rengora kar.

Synuppgift: Se infastning for stillet. Se vaggar
och botten vid rengéring. Se nddstrombrytare.

Fran skisser framgdr att maskinen byggs in med
plexiglas.

Glodgugn

Arbetsuppgift: Placera skepp pé transportband
genom ugn. Ta bort skepp. Avlésa temperatur.
Synuppgift: Ingen kritisk synuppgift.

Skeppsladdare

Arbetsuppgift: Overvakning av helautomatisk
maskin. Ladda med magasin. Ta bort felaktiga
detaljer.

Synuppgift: Kontrollera att tungorna sitter ritt och
har den breda delen uppat.

Ur en broschyr fran maskinleverantoren framgar
att skeppet som laddas ar placerat under en blank
stalvals. Detta innebar att

a) ljuset har begransad mojlighet att nd fram
b) den blanka valsen kan ge besvirande reflexer.

Losning

Losningen sker i tva steg: grovplanering och slut-
Jjustering (nar utrustningen ar pa plats).



Fore justering.

1 Grovplanering

Liksom ovriga lokaler forses lokalen med regel-
bundet placerade infillda lysrorsarmaturer i taket.
Armaturerna har prismaraster. Allménbelysningen
planeras for en belysningsstyrka pa 800 lux.

Efter samrad mellan arkitekt och belysningsplane-
rare har tak, tre viggar och golv hoga reflektansfakto-
rer (90, 65 resp 35%). En vagg ar mélad i nagot
morkare farg.

Over ytbehandlingskaren (ca 2,3 meter Gver golv-
ytan) placeras en rad med lysrorsarmaturer som ar val
avblandade.

Skeppsladdaren forses med stallbar platsbelysning
(2X20W lysror), beriknad belysningsstyrka ca 1 500
lux.

2 Kontroll

Sedan den inkopta utrustningen kommit pa plats
kan belysningsplaneraren i detalj kontrollera om de
tidigare gjorda beddmningama av syn- och belysnings-
forhallandena ar riktiga eller om de behover korrigeras.

Syn- och belysningsforhéllandena kontrolleras
enligt checklistan. Inget framkommer som fororsakar
ytterligare atgarder vad giller ytbehandlingen och
glédgugnen. Daremot behover skeppsladdaren atgar-

74

Efter justering.

das. Av utrymmesskal fyller vi inte i checklistan pa
samma satt som vi gjort i de tre tidigare exemplen,
utan noterar bara de aktuella punkterna.

B2 Luminanskontrast: Tungoma och plattan (se
bild) har i stort sett samma metallgra farg, vilket ger
dalig kontrast mellan synobjekt och bakgrund.

B4 Ljusinfallsméjlighet: Platsbelysningen garej
att placera (kommer i vigen) sa att ljuset nar det
kritiska synobjektet.

B5 Reflexbliindning: Stilvalsen ger irriterande
reflexer frin bde plats- och takbelysning.

D1 Belysningsstyrka: Ca 800 lux.

D3 Bliindning: Tre av takarmaturerna som ar
placerade intill en mérkmalad vagg ovanfor den mork-
malade maskinen upplevs av personalen som besva-
rande.

3 Slutjustering

1 Med hjilp av en vitmalad skiva bakom
tungorna forstéirks kontrasten samtidigt som Tjus
reflekteras in.

2 Tre lysrorsarmaturer med prismaraster utbyts
till raster av typ “Silvertint”’. Belysningsstyrkan under
dessa armaturer kommer da att bli nagot lagre an 800
lux, vilket vid nuvarande maskinuppstallning kan
accepteras.

f

Kontroll och individuell injusterin

Forandringar i verksamheten som vidtagits efter
det att belysningsanliggningen fardigplanerats medfor
ofta att belysningen behdver justeras med tanke pa den
person som ska arbeta pa den aktuella arbetsplatsen.
Dessa forandringar kan vara:

att aldre arbetstagare eller handikappade ménniskor
har beretts arbetsmojligheter och de behéver mera
ljus eller kanske nya arbetsglaségon

att armaturer har flyttats darfor att ventilationstrummor
e'ller rorledningar omojliggor den planerade place-
ringen. I dessa fall maste man justera for att und-
vika t ex fel ljusinfall, for lag belysningsstyrka m m

att den planerade belysningsanlaggningen vid ink6p
blev alldeles for dyr, varfr man kopte en billigare
anlaggning, som ej hade s bra optik och avblénd-
ning. Undersok vilka foljder detta medfor

att man behover kontrollera belysning p g a dndrad
verksamhet, annan layout, ny teknik eller dndrade
produktionsmetoder etc.

\".id‘ pla'mgring av ny verksamhet bor pengar avsittas
fqr individuell injustering av belysningen. Anlagg-
ningen maste kontrolleras.

Kontroll av radialborrmaskinen

Spm eg(empgl 'har vi valt att kontrollera radialborr-
maskinen i det tidigare redovisade exemplet en tid
;:.fter det att vi monterade lysrorsarmaturer och spot-
ights.
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Checklista for belysningsplanering /

Datum Utford av Arbetsstalle Arbetsplats ) .
H80-02-05| Svemn A C- Haler Radsalborrmasinen
/4 &
Arbetsuppgift — vggare S)‘/'nuppgifter . Korrol/ ?V’ aH ﬁ e ~ G;sogéon Alde';- 7 .
S/ BT Cr @r Gy orm fOroa rbeds- Tr
g <07 7 9/asSgo»
Nyckelord (Exempel pa fraga) | Anteckningar ;/[‘ig%:(;ar;t;cill
Ogat:
o
m Skydd (Behovs skyddsglasogon eller annat A 7 Z/‘¢ JW7 /M o ‘7 o) Ok
skydd?)
A2 Firgseende (Kriver arbetet fullgott
fargseende?)

A3 Adaptation (Finns ljusa/morka ytor i synfaltet
eller innebér arbetet ofta forflyttningar mellan
ljusa och morka lokaler?)

A 4 Ackommodation (Forekommer skiftande
synavstiand?)

A5 Ogonrirelser (Férekommer snabba dgon-
rorelser (ping-pong) ?)

A 6 Forstoring (Behovs synhjilpmedel,

t ex glasdgon, forstoringsglas?) A 7 Beéa""@/ WM;@O&W
@(")vriga synpunkter Syn . f o / ca /m )

Synobjektet — det man ser pa:

éirgkontrast (Hur 4r firgkontrasten mellan 5 1 5 /n. e,//g,- /'olla/ /éi,y PQ’ -

olika delar av synobjeket och/eller omgiv-

o . %
ningen?) md«/aJ Va7 4! ﬂéfﬂ/r ochH

- [ “
B2 Luminanskontrast (Hur ir skillnaderna i ljus- km;/@y 7071‘ 0 z

het mellan olika delar av synobjektet och/eller

omgivningen?) &
Reflektanser (Hur mycket av det mot ytan B 3 4«

infallande ljuset reflekteras?)

(8 9 1jusinfallsmjligheter (Nir tllrickligt B4+ S, po "L/’f/’ (s bra OK

mycket ljus dit man ska se?)

B 5 Reflexblindning (Finns risk for reflexbland-
ning. t ex i blanka material?)

B 6 Skuggor (Hur kan skuggor paverka — positivt
eller negativt?)

Observera att frigorna efter nyckelorden endast ér exempel och att orden kan ha fler betydelser.

kontroll /individuell justering

B 7 Betraktningstid (Hur lang tid har man pa sig
att se t ex vid avsyning eller montering?)

‘ B 8) Nedsmutsning (Piverkar nedsmutsning belys-
ningsnivan och dirmed synuppgiften?
Rengoring?)

B9 Ovriga synpunkter.

Narfaltet/omfiltet:

C 1 Reflektanser (Ar reflektansfaktorerna
lampliga?)
C 2) Ljusinfallsméjlighet (Finns hinder for ljuset
' att nd fram?)
Synkoncentration (Kriver synuppgiften

koncentration och darmed en lugn bakgrund
och omgivning?)

C4 Ytegenskaper (Matt - blank - firg?)

C5 Nedsmutsning (Paverkar nedsmutsning
synobjektet? Rengdring?)

C6 Ovriga synpunkter

Ljuskallan:

D L/Belysningsstyrka (Krav pa belysningsstyrka?)
@ Ljusriktning (Krav pa ljusriktning?)
@ Blandning (Fran fonster/ljuskilla?)

D4 Firggivning (Stills speciella krav pi ljus-
kallans farggivningsformaga?)

D5 Virmestralning (Finns risk for besvirande
varmestralning?)

D6 Ljusfordelning/rumsupplevelse (Ger ljuset
en god rumsupplevelse?)

D 7) Nedsmutsning (Risk for nedsmutsning av
lampa/armatur? Rengdring?)

Atkomlighet/els'a'kerhet/mekaniskt skydd
D9 Ovriga synpunkter

B8 7rase/ + T3Pt £ Dlagt -
Ftasta . Ok -

C2/. y.rro”ren Dra. 0/{

D1 800-7.900 /ue. (A

Dz Ok
D3 Acceptabe/.

D7 T=spit  Shk

D 5 Zealﬂl o4 Pa' maéj” ég,-o”/-/'
skyddace. kabe! ti Lyprs
Armatier 220 V Wrristad
med jord felsbrytare

Lysrorréopa acceptabe

-

Har bedémningen/matningen paverkats av dagsljus?

Ja D Nej




Val av belysning

I det hdr avsnittet ger vi ndgra
allménna synpunkter pa dagsljus och
allménbelysning, val av ljuskalla,
armaturer och rengoringsmojligheter.

For och emot dagsljus

Att fa in dagsljus i en arbetslokal genom ratt place-
rade fonster, ar mestadels en stor fordel. I Svensk
Byggnorm finns regler for hur stor yta av olika bygg-
nader som bor utgoras av fonster. Ur psykologisk
synpunkt ir det trevligt att kunna titta ut och halla
kontakten med omgivningen, se hur vadret ar m m.
Dessutom ger dagsljuset ett gratis ljustillskott. Om
fonster ddremot ar felplacerade och feldimensionerade
ger det ofta upphov till virme- och blandningspro-
blem nér solen ligger pa. Under molniga dagar kan
dagsljuset vixla mycket snabbt, vilket kan innebara
pétagliga adaptationsbesvir for de anstéllda, framfor
allt i lokaler som har takfonster, hogt belagna fonster
eller fonster mot solsidan.

Dessa problem ir speciellt besvirliga om den
anstallde for att utfora sitt arbete tvingas ha ett eller
flera blindande fonster i synféltet. I sadana fall maste
man manga ganger vinda arbetsplatsen eller forse
fonstren med persienner eller markiser for att undvika
besvir. Vid nybyggnad eller storre ombyggnad méste
man komma ihég att problemet med dagsljus ar in-
vecklat och behover behandlas med stor omsorg.

Oavsett hur man stiller sig i valet mellan dagsljus
och elektriskt ljus, maste en belysningsanlaggning
dimensioneras utan hansyn till dagsljuset, eftersom
detta endast ar tillrackligt under en mindre del av
dagen/arbetsaret.

Kan enbart allmdnbelysningen ge bra
synforhallanden?

Innan belysningsstyrkan for allmanbelysningen
bestiams bor man forst undersdka om allmanbelys-
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ningen har mojlighet att ge bra synférhallanden for
resp synuppgift. Om sa ej ar fallet bor platsanpassad
belysning anvandas. Med hjilp av platsanpassad
belysning kan sikerligen nivan pa allménbelysningen
viljas visentligt lagre an om man ej ténkt anvanda
dessa platsbelysningar.

Om takmonterad allmanbelysning ger tillrackligt
bra synforhallanden bér givetvis den belysningsnivé
viljas som synuppgiften kréaver. Om synuppgifterna ar
flera och kraver olika belysningsnivaer bor man valja
den niva som ir mest forekommande. Ar det ett fatal
synuppgifter som kraver hogre belysningsstyrkor an
den valda far dessa ordnas med extra platsbelysning.

Grupplosning av belysning for arbets-
platser med likartade synkrav

I manga arbetslokaler har man kanske olika arbets-
uppgifter men sjélva synuppgiften ar ganska likartad.
Ett exempel hérpa dr montering av komponenter till
ljusarmaturer.

Har kravs en belysningsstyrka Gver arbetsomradet
av ca 1 000 lux. Beroende pa arbetsuppgiftens art och
arbetstagarens individuella 6nskningar ar det ocksa
onskvirt att ha en belysning som ger mojlighet till
individuell anpassning.

Valet av ljuskdlla paverkar bade belysningens kvalitet och ekonomi.

_ Attien sadan arbetslokal planera en allménbelys-
ning som ger ca 1 000 lux ar fel ur energisynpunkt och
kan dessutom ge daliga synforhéllanden. I detta fall
kgn man anvanda en lysrorsarmatur som placeras pa
stallning vid varje arbetsplats som bilden visar. Denna
armatur ar stallbar i olika lagen Gver arbetsomradet.

Val av armatur

_ Allaljuskallor har hg luminans och olamplig ljus-
fordelning, varfr det ar ett absolut krav att de placeras
1 ratt armatur med ratt optik.

érmaturen ska dirigera lampans ljus inom avsett
omrade, samtidigt som armaturen halls tillrackligt
blandfri.

_ Luminanserna varierar kraftigt mellan olika ljus-
kallor. Varmvita lysror t ex har luminansen 7 000
cd/m?2 och 400 W hogtrycksnatriumlampor av matt typ
har §,5 millioner cd/m?2. Andra typer av hogtrycks-
natriumlampor och kvicksilvermetallhalogenlampor
har dnnu hogre luminanser. Se tabellen med tekniska
data om ljuskallor pa sid. 86.

_ Arbetarskyddsstyrelsen skriver i boken Belys-
ning och belysningsplanering™’:

. "”F6r att undvika blandning kan foljande regler
tillampas for ljuskallor med luminanser dver 5 000
cg/m 2. Ljuskalla bor vara monterad i armatur pa sadant
satt att sivil det direkta ljuset som reflekterat ljus med
samma luminans fran armaturens reflektor inte ar syn-
ligt ovanfor ett plan i 30° vinkel mot horisontalplanet
genom armaturens underkant.

Vid ldga monteringshojder kommer armaturen att
bpﬁnna sig mer centralt i synfaltet dn vid hoga monte-
ringshojder. Med hansyn till detta bor armaturer
monterade pa hdjder under ca tre meter inte ha lumi-
nanser overstigande 2 500 cd/m? ovanfor ett plan i 30°
l\émkel mot horisontalplanet genom armaturens under-

ant.”

) Nar man anvinder ljuskillor med hoga luminanser
galler det verkligen att med stor omsorg vilja ratt
armatur. Blandningen frin en armatur f6r hogtrycks-
lampor kan minskas avsevart om man véljer en arma-
tur med djup reflektor.

Da man viljer ljuskélla maste flera faktorer beak-
tas. Valet paverkar bade belysningens kvalitet och
ekonomi.
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Bilden visar en arbetslokal dér ljusarmaturerna dr
placerade pa ca 10 m avstand frdn vigg. Belysnings-
styrkan en meter éver golvytan dr ca 500 lux.

Vissa arbetsuppgifter staller speciella krav nar det
galler att bedoma farger ratt. Lakaren som undersoker
patienten, tryckaren som granskar fargétergivningen
ar tva exempel pa synuppgifter med hoga krav. Har
kan endast vissa typer av ljuskallor komma ifriga.

Men de flesta arbetsplatser har inte dessa krav.
Diremot ar det alltid viktigt att belysningen blir sa
trivsam som moijligt. I kontorslokaler och andra lokaler
med lagre takhdjder kan man valja lysror som har en
”varm” farg istillet for dagsljusliknande “kallare™
lysror.

I industrilokaler med hogt till tak och dédr man inte
har speciella krav pa firgseende kan t ex hogtrycks-
natriumlampor anvandas.

I tabellen med tekniska lampdata finns alla vasent-
liga data, utom lamppriser, som behovs for att planera
en belysningsanlaggning.

En annan verkstadslokal dar belysningen ocksa
utgores av hogtrycksnatriumlampor som i arbetsplanet
ger belysningsstyrkan 500 lux. I denna lokal dr ljus-
armaturerna i tak placerade néira véiggarna, vilket gor
att vdggarna blir belysta och rummet upplevs ljusare

dn pa foregaende bild.

Armaturernas placering paverkar
rumsuppfattningen

Vid belysningsplanering placeras ljusarmaturer i
tak oftast symmetriskt, vilket innebar att ljusarmatu-
rerna narmast vaggarna placeras pa halva lampavstan-
det. Om exempelvis belysningen utgors av hogtrycks-
natriumlampor ar avstandet manga ganger 10—20 m
mellan armaturerna och da kommer en stor del av
viggarna att ej bli belysta. Rummet upplevs som
morkt och dystert trots att man kanske valjer ljusa
vaggfarger.

Rengoringsmdjligheter dn en gang

Rengoring och underhall av belysningsarmaturer
har vi tagit upp tidigare. Men vi vill danda papeka en
gang till att den som planerar belysningsanlaggningar
ocksa verkar for att det finns lampliga, arbetssakra

Rengoring av armaturer och ljuskdéllor dr viktige.
Men ocksa maskiner och viggytor behover rengéras.
Det tog c:a Y2 timma att rvitta av maskinen ordentligt.
Den vita skivan gor bakgrunden lugn och underlittar
synkoncentrationen.

stallningar och plattformar for belysningsunderhall.
Sg‘iledes bor t ex traverser forses med arbetssikra
racken om de anvinds som plattform for belysnings-
underhall

Planera for fordndring av belysnings-
installation

Vid planering av belysning f6r exempelvis stor-
rumskontor, lager eller fabrikslokaler m m dar man
andyar bordsplacering, maskiner och produktion
behdvs en belysning som ir flexibel. Darfér bor man
1 dessa fall diskutera att montera armaturer i skenor i
taket eller forse resp takarmatur med extra lang lamp-
sladd, sd att belysningen kan anpassas till den nya
arbetssituationen.

Nagra atgdrder for minskad
energiforbrukning

D&?n viktjgaste atgarden for att minska energifor-
brukningen ar att se till att man kan slicka och tinda i

olika delar av lokalen, allt efter behov. Strémstillarna
ska vara placerade sa att man litt kan se och na dem.
I. stora rum bor belysningen vara uppdelad fér skilda
tandningar. Armaturer som ér placerade nira fonster-
vagg bek_!éver som regel ej vara tanda under dagtid.

_ Det ar en vanlig missuppfattning, att det inte l6nar
sig att slacka lysror for kortare perioder. Med de priser
och den kvalitet som dagens lysror haller kan man
bortse fran den forkortade livslingden hos ett lysror
som tands och slécks ofta.

Den har skolklassen spar energi genom att
sldcka lamporna ndrmast fonstret.Bilden ér tagen
en regnig novemberdag.

Atgdrder som minskar energiforbruk-

ningen ar

att vilja ljusa farger pd golv, viggar och tak samt
inredningar

att undvika blindande ljusarmaturer

att hdlla ljusarmaturerna rena

att byta ljuskdllor i ritt tid

att anvanda lysrorsarmaturer istillet for glodljus-
armaturer ddr sa ar majligt

att anvinda ljusarmaturer med god optik och hig
verkningsgrad

att anvinda glédlampor med ritt mérkspinning.




”’Det lonar sig inte at gora rent, det
blir snart smutsigt igen”’ . .det gar
inte att gora rent, armaturerna ar for
svara att komma at”’, >’ . . .underhall
kostar for mycket pengar.”’

Tyvdrr dr det sa att man inte alltid har
klart for sig hur stora ljusforlusterna dr
och hur mycket mindre ljus man far ut. De
anstdllda tvingas utfora sina arbetsupp-
gifter i olamplig belysning.

Ljuskdllor och armaturer

Livslangden hos olika ljuskallor ar begransad.

Yttre faktorer som temperatur, spanningsvariationer
och skakningar paverkar livslangden.

Ljusflodet fran sjalva ljuskéllan minskar med ca
20% de forsta hundra timmarna, men gér sedan ner
langsamt.

Armaturernas hallbarhet paverkas framst av:
® Temperaturforhdllandena omkring ljuskillan.
e Nedsmutsningen pa reflektor och blindskydd.
® Plast som aldras.
® Mekanisk pdfrestning pa material och pd ytbe-

handling vid hantering, montering och skétsel.

Ljusnedgéngens storlek beror pa:
® Smutshalten i den aktuella miljon.
® Byggnadens beliigenhet (t ex smutsigt industri-

omrade eller rent landsbygdsomrdde).
e Atkomligheten till armaturerna.
® Belysningsunderhallet.

Dessutom paverkas ljusnedgangen mycket av
armaturernas konstruktion och vilket material reflek-
torn bestar av.

Manga mdustrzprocesser dr starkt smutsande,
men dven ren’’ verksamhet krdver belysnings-
underhall.

Undersokningar bl a frin gjuterier har visat mycket
stora skillnader. For vissa armaturer konstaterade man
ljusforluster pa hela 80% efter 7 000 brinntimmar.
Bara 20% av ljuset dterstod.

Aven om ljusforlusterna naturligtvis ar storst i
smutsig arbetsmiljo ska man inte glomma bort “’ren”
verksamhet. Armaturens verkningsgrad i kontor
minskar t ex 10—15% pa ett ar.

Hur stor minskning av ljusflodet kan godtas
innan man satter in atgarder? Ett riktvarde ar 30%.
Med hjalp av det riktvardet kan man bestamma hur
lang tid det bor ga mellan underhalistillfillena.




Planerat underhall

Istillet for ett planerat belysningsunderhall byter
man pa manga hall lampor och forsoker rengora
reflektorerna nar nagon lampa gar sonder. Speciellt i
hoga lokaler ér det problematiskt. Den som projekte-
rar en belysningsanlaggning bor ocksa se till att det
finns lampliga stéllningar for belysningsunderhall eller
att traverser forses med sakra skyddsanordningar.
Detta ar speciellt visentligt i industrilokaler dar man
anvander smalstralande 1000 W hogtrycksnatrium-
lampor, vilka p g a sitt stora ljusflode ar ganska glest
placerade i jamforelse med andra lamptyper. Nar en
sadan ljuskalla slocknar kan det betyda att belysnings-
nivan lokalt sjunker hogst avsevart.

Planerat underhall kriaver viss specialutrustning for
sjalva rengoringen, latta flyttbara stallningar och ren-
goringsmedel som tar bort smutsen utan att forstora
reflektorn.

Gruppbyten av lampor ofta fordelaktigt

I belysningsunderhallet ingar lampbyten, rengoring
och reparationer. Lampbyte kan ske efter olika
metoder:

® Varja lampa som blir obrukbar byts omgdende. I
storre lokaler kriver sadana byten mycket tid.
Byteskostnaden blir hog. I vissa fall, dir t ex en
lampa stdr och blinkar, dr det alltid nodvindigt att
snarast dtgdrda felet.

o | mdnga foretag finns program for forebyggande
underhadll.

o Samtliga lampor - iiven hela — i en anliggning
byts samtidigt. Vid lampbytet far man en kraftig
hdjning av belysningsnivin. Lampor som gatt
sonder fore bytestillfillet byts inte ut i fortid.

e Lamporna byts ut gruppvis i anliggningen. Denna
metod har fordelen framfor den foregdende att
man far mindre variationer i belysningsnivdn.
Efter tvd a tre gruppbyten har samtliga lampor
bytts ut. Gruppbytesmetoden dr fordelaktig trots
att man accepterar att slinga fungerande lampor.
Lampkostnaden for t ex lysror dir lag medan arbets-
kostnaden dr hog.

Lampbyten och rengoring av armaturer och ljus-
kallor bor samordnas. Vid lysrorsbyten ér det manga
ganger en fordel att dven byta glimtandare. Ytterligare
positiva effekter far man om man samordnar arbetet
med en rengoring av lokalera.

Nedsmutsning av olika reflektortyper

Har man i samma lokal aluminiumreflektorer for
lysror resp hogtryckslampor fir man den svaraste ned-
smutsningen i armaturerna for hogtryckslampor. Det
beror pa att lysrorets yttemperatur ar avsevart lagre an
hogtryckslampornas.

Den starka hettan i hdgtryckslampor branner fast
smutsen i aluminiumreflektorn. Manga industrielektri-
ker havdar att det inte 4r ndgon idé att rengora ljusre-
flektorerna d4 reflektionen forsamras med foljd att
ljuset sprids &t alla hall. Vid rengéring av aluminium-
reflektorer med skarpa rengoringsmedel ar risken att
den fran borjan blanka reflekterande ytan blir diffus
och skrovlig.

Vid armaturrengoring ar det lampligt att anvanda
alkaliska tvattmedel med pH-viarde 8 —10. Vid ren-
goring av eloxerade aluminiumytor finns risk for att
kemiska reaktioner kan uppsta. Rengoringen bor dar-
for utforas s& snabbt som mojligt och den rengjorda
reflektorn bor skéljas av med ytspanningsnedsatt
vatten.

Tiden mellan rengoringsatgirderna har ocksa stor
betydelse. Ju langre tidsintervall desto svérare blir det
att 4 reflektorn ren. Alltf6r lang drifttid utan rengoring
kan betyda att det Gverhuvudtaget inte gar att gora
reflektorn ren.

Jamforelser som gjorts mellan aluminium- och
glasreflektorer i kemisk, smutsig milj6 visar att glas-
reflektorerna klarar sig battre.

Armaturer med 6ppna aluminiumreflektorer utan
ventilationsGppningar uppét bor ej anvindas i smutsig
industrimiljo. For att fungera ska ventilationshalen
vara minst 15% av reflektorns yta.

Svetsroken forstor aluminium

Det har ar speciellt intressant i lokaler dar man
svetsar. Elektrodroken innehaller alkaliska amnen som
tillsammans med fuktigheten i luften bildar lut. Och

Sa hdr kan en reflektor se ut efter att ha brunnit
- . . S o
7000 timmar i ett gjuteri. Mycket lite ljus reflekteras
och reflektorytan av aluminium dir svér att rengora.

lut angriper dven i sma mangder aluminium. Reflek-
torn blir omojlig att gora ren. Med glasreflektorer
kommer man ifran problemet. Glasreflektorer ar dock
dyrare. Ett alternativ kan vara att placera en glasskiva

under reflektorn for att pa s8 satt utestinga svetsroken.

Med den senare 16sningen minskar dock lampans livs-
langd med 20-30%.

. Om man vid svetsning anvander punktutsugning
sa att svetsrok inte kommer ut i lokalen och darmed
inte heller kan smutsa ner ljusarmaturerna kan man
givetvis vilja aluminiumreflektorer.

Analysera smutsen

Innan man kGper belysningsarmaturer till en arbets-
lokal bor man forsoka ta reda pa vilka kemiska zmnen
som finns i luften och med hjalp av den analysen vilja
material till reflektorerna.

" Billigaste” anliggningen blir dyr

Ekonomiska jamforelser visar att de armaturtyper
som ar dg billigaste i inkop ofta ger de dyraste belys-
ningsanlaggningama i form av hoga arliga kostnader
for bl a energi och underhall.

\{al av ratt armaturtyp, planering av anlaggningar-
na fran underhallssynpunkt och ett regelbundet belys-
ningsunderhall ger de lagsta arskostnaderna.
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Fakta om lampor

Lamptyp Egenskaper Ekonomi Anvindningsomrade
H?gtrycksnatr?um 70 2200 25 70 000 5 800 82 6 000 | Industri-, gatu- och
Hégtrycksnatrium | 150 Matt | 2200 25 110 000 15700 | 105 | 9000 | vagbelysning samt hamnar
) . Klar 3 400 000 16500 | 110 och bangérdar.
Hégtrycksnatrium | 250 Matt | 2200 25 190 000 25 000 100 | 9000 Kan anvindas i lokaler med
) | Klar 3 600 000 26 000 104 ca 3 m takhojd och hogre.
Hogtrycksnatrium | 400 Matt | 2200 25 240 000 47 000 117 | 9000
i . Klar 5 500 000 48 000 120
Hogtrycksnatrium | 1000 Matt | 2200 25 360 000 120 000 120 | 6000
[ oreveksnat Klar 6 500 000 130 000 130 %
Lagtgcggzmsm 1552 - 100 000 4 800 137 | 9000 Motorleder, broar,
L3 oy . - 100 000 8 000 145 9 000 | tunnlar och hamnar
Agtrycksnatrium 90 - = 100 000 13500 | 150 | 9000
L?gtrycksnatr!um 135 - - 100 000 22 500 166 9 000
Légtrycksnatrium 180 - - 100 000 33 000 183 9 000
Blandljus 160 3600 60 30 000
j 3150
Blandljus 250 3500 60 50 000 5 700 ég g %
Blandljus 500 3700 60 70 000 14 000 28 | 6000 £

*) Exklusive reaktorforluster.

**)

*oky

Den angivna ekonomiska livslangd

ar nar belysni

av lampor. Ju kortare en ljusbage ar desto lattare dr det att med god optik dirigera ljuset.

Armaturens skyddsklass

gsstyrkan sjunkit ca 20% av nyvardet (nar ljuskallan brunnit ca 100 tim). Nedsmutsning ¢j inra
: ; : : 5 g ¢j inraknad.
Metallhalogenlampor med dysprosium har vasentligt hogre luminanser cd/m2an de som finns angivna i tabetlen. Detta beror pa den kortare ljusbagen som finns i denna typ

Lamptyp Egenskaper Ekonomi Anvindningsomride
Effekt Farg- |Fargren- | Ljuskillans Ljus- | Ljus- Livs-
w temp. |derings- | luminans flode | utbyte | lingd
K index cd/m2 **¥) Im Im/W *)| tim.
Rd **)

Glodlampa 220 V 25 2400 99 For klara

glodlampor 230 9 1000 | Maskinbelysningar och
Glodlampa 220 V 40 2600 99 varierar luminansen 430 11 1000 |sladdrankor.
Glodlampa 220 V 60 2700 99 frin 730 12 1000 | Bor vara skaksakra.
Glodlampa 220 V 75 2800 99 1000000 cd/m? 960 13 1000 |Kontor. Platsbelysning.
Glodlampa 220 V 100 2800 99 till 1380 14 1000 ‘
Glodlampa 220 V 150 2800 99 20000000 cd/m? 2220 15 1 000

For matta

varierar luminansen

fran

50000 cd/m? till

500000 cd/m?
Lysror, varmvit 40 2900 52 7 000 3100 77 7500 |Iarbetslokaler med takhojd,
Lysror, varmvit 40 3000 85 4 500 1950 48 7500 |som ej Gverstiger ca3 m.

de Luxe
Lysror, vit 40 4100 66 7 000 3100 77 7 500
Lysror, dagsljus 40 5000 98 4 000 1850 46 7 500
Lysror, dagsljus 40 7400 94 4 000 1800 45 7 500
Lysrdr, varmvit 36 3000 86 10 900 3300 92 7500
Lysror, vit 36 4000 86 10 900 3300 92 7 500
Lysror, varmvit 65 2900 52 9 000 4950 76 7 500 | I arbetslokaler med takhdjd,
Lysror, vit 65 4100 66 9 000 4950 76 7 500 |som ej 6verstiger ca 6 m.
Lysror, varmvit 58 3000 86 13 500 5300 91 7 500 |I lager mellan hyllfack med
Lysror, vit 58 4000 86 13 500 5300 91 7500 |takhojd som ej Gverstiger
10-12 m.
Metallhalogen 400 Matt | 4100 70 150 000 29 000 72 6 000 | Tryckhallar med strre
Klar | 4100 70 7 700 000 32 500 81 8 000 |takhojd an 6 m.
Metallhalogen 1000 Klar | 4200 70 9 500 000 90000| 90 |2000 %dfgglslplf}tsef’ Spgﬁhal:)ar,
Metallhalogen 22(2)8 l\(llar 4200 70 |11 000000 190000 | 85 | 4000 | Tvslg’gr"f;sggl nglag"ar‘_‘m'
Metallhalogen 2000 Klar | 4200 70 8 700 000 184 000 92 6 000
380V
Vit kvicksilver 50 3800 45 45 000 2 000 40 | 9000 |Park-, gatu-, vag- och
Vit kvicksilver 80 3800 45 50 000 3 800 48 | 9000 |industribelysning. Kan
Vit kvicksilver 125 3800 45 90 000 6 300 50 | 9 000 |anvindas ilokaler med
Vit kvicksilver 250 3800 45 100 000 13 500 54 | 9000 |ca3m takhdjd och hogre.
Vit kvicksilver 400 3800 45 115 000 23 000 57 | 9000
Vit kvicksilver 700 3800 45 150 000 42 000 60 | 9000
Vit kvicksilver 1000 3800 45 180 000 60 000 60 | 9000
Vit kvicksilver 2000 3800 45 260 000 125 000 62 | 3000
86

Svenska Engelska CEE Nya DIN Vanligaste forekommande anvind-
symbol | 40050 och IEC| ningsomrade
lI:Jth)gmal& Ordinary = IP 20 Torra utrymmen, icke brand eller
rande explosionsfarliga
Droppskyddad Dripproof b IP22 Fuktiga utrymmen
Strilsaker Rainproof (o] IP 23 Vata utrymmen, utomhus
Skoljtat Splashproof A IP 34 Fuktiga, vata, brandfarliga utrymmen
Spolsiker Jetproof A A IP 55 Vita utrymmen
Vattentat Watertight (Y] IP 67 Vata utrymmen med fratande amnen
Tryckvattentat - bbn IP 68 Under vatten
Dammsaker Dustproof «@' IP 54 Dammigt utrymme
Dammtat Dusttight @ IP 67 Dammigt, vanligtvis brandfarligt
utrymme
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Liten belysningsordlista

Ljusstyrka
Ljusstyrka ar den fysikaliska grundstorheten for
ljus. Grundenheten for ljusstyrka ar candela (cd).

Ljusflode
Ljusflode ar en ljuskallas "ljuseffekt” och mats i
lumen (Im).

Luminans

Luminansen hos en (lysande eller ljusreflekte-
rande) yta kan uttryckas som forhallandet mellan ytans
ljusstyrka i riktning mot betraktaren och ytans projek-
tion pa ett plan vinkelratt mot betraktningsriktningen.
Enheten for luminans ar candela per kvadratmeter
(cd/m2).

Belysningsstyrka

Forhallandet mellan det ljusflode som infaller pa
en yta och denna ytas storlek. Enheten for belysnings-
styrka ar lux (1x).

Ljusreflektansfaktor

Forhallandet mellan det fran en yta reflekterande
ljusflodet och det ljusflode som reflekteras fran en pa
exakt samma satt placerad perfekt mattvit yta.

Fargtemperatur

Med fargtemperatur avses temperaturen i en svart
kropp som upphettats sa att den utsander stralning med
en bestamd spektral sammansattning (ljusfarg). Farg-
temperaturbegreppet galler strikt for den svarta
kroppen men for vissa artificiella ljuskallor kan man
ange ett narmevarde pa fargtemperaturen. Detta
narmevarde kallas korrelerad fargtemperatur. Enhe-
terna for saval fargtemperatur som korrelerad farg-
temperatur ar kelvin (K).
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Farggivningsindex

Farggivningsindex hos en ljuskalla ar ett métt pa
en ljuskéllas farggivningsegenskaper. Indexskalan ar
dimensionslos och gér fran O till 100 dar index 100
motsvarar den svarta kroppens farggivningsegen-
skaper.

Blindning

Ett tillstind hos seendet som medfor obehag och/
eller nedsattning i formagan att se foremal. Blandning
beror pa en ogynnsam luminansfordelning, for hoga
luminanser eller alltfor stora luminanskontraster i rum
eller tid.

Blandtal

Bléndtal 4r ett métt pa en belysningsanlaggnings
grad av blandning. Blandtalsskalan ar 13, 16, 19, 22
och 25, dar 25 ger den storsta blandningen.

Bestillningskupong

Hdrmed bestller jag kostnadsfritt foliande material:
Bra belysning pa jobbet (92 sid.)

............................................................ N
Bra belysning pa jobbet — Restaurangbranschen .................................... ... st
Bra belysning pa jobbet — Verkstadsindustrin ..................................... ... st
Bra belysning pa jobbet — Gjuteriindustrin ..................c....ccooo st
Bra belysning pa jobbet — Grafiska branschen ...................................... ... st
Affischomblandning ... st
Affisch om nedsmutsning ... st
Informationsfolder (4 sid.) .......oooiiee st

Vi reserverar oss om materialet tagit slut.

Namn

Foretag

Adress

Postnummer / Postadress
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FOREWORD

The Swedisn Jork Environment Fund, (Arbetarskyddsfonden) was established
in 197Z2. Tae task of tne Fund is to support research and development,
training and information to improve the working environment in a wide
sense. Tnerefore the field of activity includes also research and
information on co-determination. The Fund has more than 4030 million

Skr annually at its disposal - financed by a special work environment
fee paid by all employers.

The last comprehensive programme of activities issued by the
Swedish Work Environment Fund (ASF) was published two years ago.
This present proaramme is the result of a complete revision

of the earlier versions. Investigations commissioned by the Fund,
programmes published by the labour market partners etc. were used
as the planning basis. In addition, during the planning stage, the
secretariat of the Fund contacted the labour market partners,
researchers etc. directly. The planning basis may be regarded as
complete in most sub-areas and the results of activities in the
1981/82 budget year should not deviate appreciably from the targets
laid down in the programme, either in orientation or extent.
Although the forecasts for the following two budget years are
obviously somewhat less accurate, they should still provide a good
indication as to the main thrust of the activity. However, the scope
may need to be re-assessed in the 1ight of economic circumstances.
Only minor adjustments will be made to the present plan next year,
while a more thorough review of plans for the future activities of
the Fund will be carried out the following year.

The structure of the programme is such that the introductory
summary of costs is followed by a review of the main elements of the
projected activities and a number of associated problems of an
important nature. The following chapter deals with the assistance
provided by the Fund for research and development work. This is
followed by a report on the Fund's contribution to training and
information, the Fund's international contacts and its information
activities. A separate chapter is devoted to the resources normally
allocated directly by the Swedish government for special purposes,

| while the final chapter deals with the Fund's secretariat.

Most of the chapters conclude with an itemised statement of planned
activities. In the case of support provided by the Fund for res-
| earch and development work, these are based on more detailed
documents relating to the various problem areas. This material
(which is available only in Swedish) may be ordered from the
secretariat.

A 1ist on all current projects, supported by the Fund, is published
separately in english and can be ordered from the secretariat.

Stocknolm , 1381
LF/ALLF 53282003
Graphic Systems Angered 1982
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Budget proposal (SKr thousand)

Items of expenditure Cost outturn Estimated Budaet Forecast Forecast

and income expend./
income

79/80 80/81 81/82  82/83 83/84

A. EXPENDITURE

1. Pesearch and

development

(R&D) grants 7¢ 100 89 100 107 200 122 600 140 200
2. Training and

information grants 50 700 €3 800 79 000 a4 €00 99 30C
3. International

activities 750 3 570 4 850 5 600 € 40¢
4. PASF information

activities 4 832 5770 6 325 7 250 7 €20
5. Grants for special

purposes 205 850 212 200 224 000 240 500 260 500
6. Working groups and

specialists 1 955 1 904 2 435 2 600 2 70C
7. ASF secretariat 6 659 9 896 9 767 9 946 10 450
TOTAL EXPENDITURE ______ 349 846 ____ 386 240 ____ 433 6e7__ 483 096 ____527_17C_
B. INCOME

1. Occupational safety
and health contri-

butions 164 748 264 000 34€ 000 375 000 414 noC
2. Interest 28 176 40 0Cn 35 000 30 000 25 00p
3. Subscriptions to ASF 145 000 80 000 S - =
4. Result (shortfall) 11 922 2 240 52 €27 78 0% 88 170
TOTAL INCOME 349 846 386 240 433 627 483 096 527 170

Note. As of 1 January 1981, the activities of the Fund have been financed
solely by occupational safety and health contributions. (83.5% of
these contributions, which represent 0.155% of wages and salaries,
is allocated to ASF). The origcinal grant from central funds via
the state Budget ceased with effect from the same date.
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Estimated cost of research and development (R&D) arants (SKr thousand)

Mai i
Main area/ Cost outturn Estimated Budoet Forecast Forecast pi;g12;e:£ea SR8 TG, SRR Budaet Forecast Forecast
! cost
problem area cost
0 8 :
- 79/80 80/81 81/82  82/83 83/34 79/80 80/81 81/82 82/83  83/34
TOTAL P&D 7¢ 100 89 100 107 200 122 €00 140 200 PHYSICAL WCRKING
ENVIRONMENT
CHEMICAL VORKIMG PROBLEYS ____ .. 13,600 _______ 14,200 _______ 18.300__17.800____1¢_1CC
ENVIROMMENT )
PEOBLEMS ___ .. 27200 ______. 35100 ______ 41_700__43.400_____ 57_700 30. Physical
10. Chemical pro- probliemjjareass
blem areas, gen?ra1 1 700 2 000 2 300 2 600 2 ann
general € 600 9 onn 12 100 14 600 16 900 31. PRadiation 1 400 1 600 1600 1700 1700
11. Solvents, 32. Noise 8 400 8 500 17 000 9 500 10 nen
r .
fuels 4 400 7 000 7 500 & 000 8 500 33. Vibration 1 300 1 000 1300 1 600 2 anp
12. tg?g1gﬁg1nq 34. Climate 500 en0 1100 1 370 1 400
cutting fluids 600 1 300 1800 2 500 3 onp 35. Lighting 300 ene ane 1 0n¢ 1 10N
13. Plastic and | 35. Physical pro-
rubber blem areas,
materials 1 200 2 one 2 400 2 200 3 500 | miscellaneous 0 0 100 100 100
14, 52::$Zﬁes - | WORKING POSTURE/
WOP A 2
qlues 1 600 1 800 2 500 3000 3 500 5-, ‘ZQEE-LQ’.\D--------_--5_399___-_____§_§QQ _________ 6.500___8.000_____¢ 500
.. | 6. MYorking posture/
15. Pesticides 100 200 4cc 50 ene ; work load 5 300 5 500 € 500 8000 9 500
R ACCIDENTS AT WORK 4000 5200 . 6.000___7.300____ 8300
products of 2 400 2 600 2 800 3 000 3 200 45. APccidents,
17. Minerals and general 1 €00 700 1500 2 000 2 500
mineral pro- 46. Accidents,
ducts 2 300 2 nNen 2 000 2 500 3 500 technical
18, Metal d corrective
. mgtgliiincom- measures 1 100 2 700 2 800 3 000 3 500
pounds 2 800 2 000 2 500 3 50N 4 500 - Working
19. ticroorganisms 800 900 1500 2000 2500 accident group 1 300 P2t 2100 2300 2300
o5 1 tiqati £ WORKPLACE AND MACHINE
. CEZE?C;?ae;S?rSn DESIGN. VENTILATION.
N A Y ] & a0
ments by area 1 700 2 00D 2300 2 600 3 gon SAFETY EQUIPMENT __ €400 ________ 6.900_________ ¢.400__11_600___ 14100
26. Investigations 50. Ceneral work-
of individual place design 400 800 1200 1 e0n 2 noe
chemical subs- .
tances 1 300 1 700 400 _ _ 2;. Premises 1 500 500 700 onn 1 200
al
29. Chemical problem : Lay?“t ~ 300 €00 ann 1 100
areas, miscel- 53. Design of
laneous 1 400 2 600 3500 4 300 5 onn working area 1 000 1 300 1 800 2 400 3.0nC
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ain area/ o _ :
problem area Cost outturn Estimated Budget Forecast Forecast Main area/ Cost outturn "Estimated  Budcet Forecast Forecast
costs/ problem area cost

income

— 79/80 80/81 81/82  82/83 83/84 79/80 80/81 £1/82 82/83 83/84

54. Machinery 1700 1 2¢0 2 0o 2 500 3 NN LOCAL SAFETY ACTIVITIES.

55. Tools/equip- COMPENY HEALTH AMD
ment ' 500 500 €00 700 8nQ WELFARE 2 8Cc0 2 500 2 200 2 600 3 000

56. Ventilation 2 100 1 3c0 1500 1700 2000 O IocalN=arety

57. Safety devices activities.
- personal Occunational
safety equip- Health Services 2 800 2 500 2 200 2 600 3 00N

ment 1 200 1 000 1.00Cc 100 1 000

PSYCHOSOCIAL WORKING

ENVIPORMENT PROBLEMS.

WORK ORGANISATION.

CO-DETEPMINATION 17 800C 19.000 22 700 25 900 28 510

60. Research into
working Tlife,
psychosocial
problem areas,
general 3 200 5 5C0 6 000 6 500 7 on¢

€1. Working
schedules 1 600 2 300 2 6C0 2 800 3 020

62. Working environ-
ment and
absenteeism/
personel turn-
over 900 1 100 1400 1 600 18D

63. Work organisation,
technical
changes 3 000 3 200 4 00N 4 600 5 000

64. Work organisation,
miscellaneous 2 300 1 200 2 300 3100 3 600

65. Planning &
development 2 400 1 000 1 400 1 800 2 Noe

66. Co-deter-
mination/
problems of
influence 4 400 4 600 4 400 4 500 4 600

69. Pesearch into
working life,
psychosocial
problem areas,
miscellaneous 0 100 €00 1 000 1 500

Lan]
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Estimated cost of training and information (T&I) grants (SKr thousand)

Main area/ Cost outturn Estimated Budget Forecast Forecast
problem area cost
I 79/80 80/81 81/82  82/83 83/84
TOTAL T&I 50 700 €3 8cn 79 000 94 enQ 92 3n0
TRAINING 38.100_______. 49 900______64.300___77_800___ 81 800
80. Preparation

of training

materials 8 100 17 500 11 c00 12 000 12 noe
81. Basic training,

residential 10 300 10 700 15 coe 25 000 25 00NN
82. Basic training,

study circles 3 400 3700 6 000 7 000 8 N0o
83. Further

training,

residential 8 500 10 500 17 500 17 500 20 500
84. Further

training,

study circles 1 800 2 500 2 NOO 3 000 3 000
85. Discussion

leader

training 4 400 3 000 8 300 g 300 8 300
89. Training,

miscellaneous 1 €00 2 000 4 500 5 000 5 00N
IMFOPMATION ______ 12.600________ 13.9C0______ 14_700___16.800____17_500
90. Preparation

of infor-

mational

material 900 1 800 2 non 2 500 2 500
91. Conferences/

campaigns 1 900 1 600 2 500 3 000 3 00
92. Information

systems 3en 1100 500 500 500
93. Information

grants to

employee

organisations 3 8C0 4 300 4 800 5300 € oen
Q4. Publications 3 4r0C 3 60 3 9N 4 500 4 500
99. Information,

miscellaneous 2 300 1 500 1 000 1 0co 1 00N
Note. As a result of the decision of the Swedish parliament to introduce

a new system of government grants for adult education, the Fund

has decided to increase study circle grants.

This means that certain

aspects of the budaget will require to be reviewed at a later date.
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Estimated cost of grants for special purposes (SKr thousand)

Purpose of
grant

7¢/80

TOTAL 205 850

Cost outturn

Estimated
cost

Budget Forecast Forecast

80/81 81/82 82/83  83/84

212 200 224 000 240 500

Information and
training regarding
Co-determination

Act 115 coe

Training of

employee
representatives

on company

boards 9 800

Regional safety

officers 28 200

National Board
of Occupational
Safety and
Health

Centre for
Working Life 17 650

Research
promoting-
activities 5 0Co

30 20¢

260 500

121 °00 125 0CC 135 000 148 non

10 0CO 12 000 13 000 13 n00

35 000 40 0CO 45 n0C 50 00N

19 300 20 000 19 000 16 50N

21 0oe 22 000 23 500 25 000

[82]

000 5000 (5 000) (5 000)
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GENERAL DEVELOPMENT TRENDS IN THE FUND'S ACTIVITIES
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INTRODUCTION

The Swedish Work Environment Fund has been in existence for nearly
ten years - a period which has been marked by intense activity.

The research and development activities of the Fund in Sweden are
now many times greater in scope than when the Fund commenced work
at the beginning of the 1970s. Similar expansion has taken place
in the field of training.During the 1970s, the resources devoted

to training in the area of the working environment were of an order
unparalleled in Swedish working life. These developments were
accompanied by the establishment (with the support of the Fund)

of a broadly-based information programme designed to disseminate
research findings and technological knowhow to workplaces throughout
the country.

The experience of these years has been that working life is an area
in which there is an enormous need for research and development,

as well as training and information programmes. At times, the

Fund has experienced difficulties in meeting this need (for example,
in the area of R&D) while satisfying the requirements of auality
and a fresh, practical approach. Neither have the requirements of
working life in these areas yet been satisfied despite the
allocation of substantial additional resources during the 1970s
and, in fact, it is impossible to forecast when this goal may be
achieved in future. Life in productive industry is constantly
being renewed. Although research, development, training and
information can contribute to clarifying and, to some extent,
solving the related environmental problems, new aspects which must
be taken into account arise regularly. Even now, it is likely

that we are overlooking a number of problems which will ultimately
need to be solved with support from the Fund.

During the period of expansion which has taken place, it has been
possible to extend Fund support to new areas without having to
modify, to any appreciable extent, assistance already allocated to
other areas. In this respect, however, we are now entering a new
phase in the activities of the Fund. Economic circumstances are
now vastly different and it is unlikely that any major expansion
into a new area will be possible without reviewing the level of
support provided to other areas. In fact, it is assumed that the
Fund will, in future years, be obliged to draw substantially on
the capital reserves accumulated during the 1970s. (This is dealt
with in further detail under "Economic conditions" on nage 25.)

The foregoing also changes the basic conditions underlving
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discussion of the content of the proaramme. Some of the auidelines
used in planning the coming 3-year period are stated below.

With reqard to research and development, the proaramme of activities

may be discussed roughly in terms of the followina three sets of
circumstances:

1)  There continues to be a major need for increased support in
certain areas. To some extent, this applies to areas which,
in fact, have already been identified but in which conditions
have not yet warranted the allocation of qreater resources.
This applies, for example, to the field of eraonomics in the
widest sense, research into working life with particular
reference to work oraanisation, the introduction of new
technology (especially in the area of data processing) and
certain areas of activity concerning chemical health
hazards. Areas of activity with a practical orientation,
such as workplace design, are assigned high priority. In
other cases, it is assumed that the increase in the level of
support will be moderate.

2) In the case of certain areas to which the Fund is already
contributing substantial support, there is a need to
concentrate and co-ordinate efforts. To be precise, this is a
matter of summarising the results of projects carried out to
date and trying out new forms of support to ensure that
knowhow development, continuity and quality continue to be
features of the research effort. The problems of chemical
health hazards provide examples of such areas. However, other
examples can be found in the fields of psychosocial and
working life/co-determination research. In this instance,
it is intended to carry out a detailed review of strategies
and forms relating to the continued support for research and
development work by the Fund, no appreciable increase in the
level of resources allocated being envisaaed.

3) The need for monitoring and evaluation in a range of other
areas is obvious. At present, the scope of research findinas
in certain fields is such that future efforts should be
concentrated on practical development work designed to produce
concrete measures. This is, perhaps, particularly applicable
to R&D to which the Fund has contributed substantial support
with the aim of creating an improved working environment in
certain industrial areas. However, it also applies to
individual areas of research which overlap the boundaries of
several industries.

Some of the problems which have only been touched on above are
dealt with in a later section entitled "Some viewpoints on
strategies and forms".
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The rapid dissemination of research findings to interested parties
in the workplaces is an essential element of the effort to ensure
that research and development financed by the Fund is of nractical
interest to those in working 1ife. Furthermore, the problem of
achieving this aim in a form which enables those engaged in
practical work to apply the findings to the everyday situation

is an important and difficult one. Therefore, this problem is
also receiving attention as part of a number of research and
development activities now incorporated in the programme. In
addition, it is assumed that increased and somewhat different
forms of efforts will have to be devoted to information and training.

At present, information activities in the area of the working
environment are dealt with by a government commission which is
scheduled to issue its report in 1981. The likelihood is that
the commission will recommend proposals and guidelines which will
affect both the extent and nature of the Fund's information
activities, as well as the scope of support provided by the

Fund for this type of work, for example, within the labour market
organisations and their co-operative bodies.

Training was probably one of the most valuable elements of the
reforms carried out during the 1970s in the working environment
field. However, the production of the training materials needed
to meet the demand for basic and further training of safety
officers, supervisors and other such categories in a number of
important areas of knowhow, has now largely been completed.
Therefore, the content and nature of future training material
will be a matter of importance during the coming planning period.
It is Tikely that the demand for more specialised training
materials will increase. Similarly, greater attention will be
paid to groups other than'safety officers and supervisors.

There is much to suggest that training procedures will also have

to be reviewed during the years immediately ahead. Following the
vast expansion which took place in the middle of the 1970s,

the volume of training has now slackened somewhat. To some extent,
this was expected. However, it also revealed deficiencies in the
training programme which must be corrected. At present, intensive
work aimed at stimulating training is under way in practically all
sectors of the Tabour market. The experimental adoption of
partially new methods of training various groups will probably

be one aspect of this work during the 1980s.

In summary, therefore, it may be concluded that a high level of
activity will continue to characterise all aspects of the Fund's
programme. In addition, it will be necessary to try out new
methods of working, partly as a result of the expansion which
occurred during the 1970s. This should be carried to fullfil
the aim of utilising the resources of the Fund in the most
efficient manner so that working Tife will ultimately benefit to
the maximum possible extent.
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ECONOMIC CONDITIONS

Since its establishment in 1972, the economic circumstances of
the Fund have been relatively good. This is due to a number of
different factors.

The financial basis of the Fund, which is derived mainly from
occupational health and safety contributions, has increased
steadily due to the general rise in the levels of employment,
wages and salaries in Sweden. In addition, the contribution

was increased a couple of years later in 1974, at which time the
state employers also became contributors. From 1976 on, the
Fund has also been allocated finance for research in the area of
co-determination and the problems of workina 1ife in general.

Originally, the overall potential for research in the field of
the working environment was limited in comparison with the
resources available for financing research which, however, were
built up rapidly. Quite naturally, the proaramme of work
initiated by the Fund at an early stage for the purpose of
developing bases and guidelines for research activities began to
produce the desired results only gradually and at a later stace.

In addition to this, the personnel resources available to the

Fund for undertaking more active forms of initiative efforts in
various fields of activity during the formative phase were limited
- a factor which inhibited the rate of expansion to some extent.

The circumstances described above may be regarded as the expla-
nation for the fact that, throughout practically the entire
19%0s,the Fund had at its disposal resources which could not be
fully utilised. An additional factor was the restrictive
approach adopted by the board of the Fund in dealing with
applications, which was designed to maintain a high standard in
the fields of research, training and information alike.

In recent years, however, this operating surplus has fallen
gradually as the following chart shows. In fact, from budget year
1979/80 on, annual costs will exceed income and this trend will

be further accentuated during this planning period. The net result
is that the financial and economic circumstances of the Fund have
been altered decisively.

The increased grants for various purposes which the Fund has been
delegated to administer by special government decisions provide
one obvious reason for the altered cost structure. The scope and
distribution of these grants are shown in the budaet summary and
report in a special section of this report. During the coming
budget year, these grants will total approx. SKr 220 million, or
a little less than half of the total assets for the year.
Furthermore, recent statements, including that made in last year's
"retrenchment" bill, indicate that the Fund may be used, in
future, to provide operating finance for various activities not
directly associated with the functions of the Fund as defined

by its terms of reference. '
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At the beginning of 1981, the disposable capital reserves of the
Fund amounted to approximately SKr 220 million following the
deduction of outstanding debts in the form of project financing
approved but not yet paid out and other grants paid but not yet
taken up.

The forecasts shown for the coming 3-year period indicate that
nearly all of the disposable capital reserves may be expended for
purposes already known or planned. The additional costs which
may be incurred as a result of government decisions or because of
major grants to future projects as yet unforeseen, must also be
included.

An extremely important factor which must be taken into account is
the uncertainty in the estimates of income on which planning has
had to be based. The income figures, based on occupational safety
and health contributions, shown in the present budget have been
calculated by the National Swedish Social Insurance Board and are
based on available official forecasts relating to trends in wage
and salary levels during the period. However, changes in the
levels of employment, wages or salaries may indirectly influence
the economic circumstances of the Fund to an appreciable extent.

The economic conditions described briefly above will, in future,
necessitate a very detailed review of the Fund's commitments,
continuous monitoring of costs and close supervision of the current
liquidity of the Fund.

Trends in ASF income and expenditure, 1972-1983/84

SKr million

600
500
400
300
200

100
72/73 73/74 74/75 75/76 76/77 77/78 78/79 79/80 80/81 81/82 82/33 83/84
Net income = --=------

Net expenditure =
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SOME VIEWPOINTS ON STRATEGIES AND FORMS

The financial situation of the Fund has already been dealt with.
In this context, it was indicated that the available resources
will, in future, be barely sufficient to meet the needs and
requirements of the Fund's activities. Faced with the careful
ordering of priorities between various activities - an absolute
necessity in this situation - it is obviously essential that these
be structured and analysed. This section will deal with a number
of problems considered to be important in this regard.

In this section, the discussion will be seen mainly from the R&D
viewpoint. Quite obviously, R&D activities must not be reaarded
as a separate entity. In fact, it is particularly important that
R&D, training and information be integrated as the programme
continues. Furthermore, it will eventually be necessary to
allocate priorities also at this overriding level, as well as
between different types of R&D measures.

Support for research

There is general agreement that ASF should assign first priority
to development work with a practical orientation. However, in
the period covered by the present programme, the Fund should
allocate substantial support to research since there is still an
insufficient basis of knowhow in many areas to enable practical
solutions to be applied systematically and purposefully. It is
obvious that the Fund should use the means which best promote the
overall objective. In some cases, the accumulation of basic
knowledge or the performance of specific research is an effective
means whereas in other cases, it may be preferable to concentrate
on technical development or practical experimental work.

Furthermore, it would probably be advisable to refrain from an
excessively standardised categorisation of the efforts taken at
various levels from basic research to development work based on
elimination techniques and practical experimental activities.

A research project often touches on several levels simultaneously
and, sometimes, fundamental methods may provide rapid means of
achieving practical goals.

Even though there is a considerable demand for further research,
a great deal has already been accomplished with the support of the
Fund. 1In several areas, the research effort was split into
different aspects and based on many different oremises, which
naturally offered some advantages and was an obvious result of
the development phase through which the Fund was going. However,
there is now a major need to coordinate and synthesize the
knowledge which has been gained and also, in many cases, to
develop general methods based on the splintered and many-faceted
experience of project.activities to date. Setting the right
priorities with regard to future R&D projects is one of the
important reasons which make this type of effort a necessity.

The foregoing discussion impinges on the more general problem of
evaluating the activities of the Fund which will be dealt with
at a later stage.
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Longer term research support in certain cases

With certain exceptions, ASF support for research has been
allocated to established research institutions, mainly within

the technilogical institutes, and projects financed by the Fund
have represented only a small proportion of the particular
institution's total activities. However, there are cases in which
the Fund contributes a substantial proportion of the institution's

funding.

In many cases, support by the Fund has been of short duration
while, in other cases, it has extended over several years.
However, in instances such as the latter, support has been
approved only in stages and for limited periods of time. To the
research institutions, the disadvantages of this system were that
the time scale for forward planning was inadequate, and that the
systematic quest for knowledse and gradual creation of skills was
made more difficult. However, the system enabled ASF to utilise
the short-term work carried out by senior researchers, the
writing of degree and doctoral theses etc. to achieve many results
of value to developments in the field of the working environment
and working life.

The system just described is not, of course, unique to ASF, but
is the method normally employed by interested bodies when using
the technological institutes. To the body makina a c¢rant, it
offers the advantage that discontinuing the activity does not
normally create problems. For example, if the Fund withdraws its
support, senior researchers will resume their ordinary activities
and the doctors will revert to their ordinary working lives.

The disadvantage is that the involvement of the institution in
the field of the working environment often comes to an end.

In future, ASF will probably have to continue operating in this
manner in many cases. However, whenever there is sufficient hasis
for setting priorities, the grants to the institutions should not
be split unnecessarily into too many limited periods of time.

ASF may reasonably expect to achieve better results if the
institutions can be guaranteed the support of the Fund for
somewhat longer periods than hitherto, thereby enabling them to
plan their activities in a more rational manner. Obviously, this
must not preclude ASF from exerting any desirable influence on
the project during the term of the grant e.g. through reference
groups of appropriate composition.

Co-ordinated research programmes

The time should now be ripe for ASF to allocate priorities, in

a more conscious way, regarding which research assignments to
support on a broad, continuous basis. The support by the Fund

of a project package already being carried out by the Department
of Psychology at Stockholm University may be said to represent

a beginning. In addition, finance provided by ASF will be

used during the 1981/82 budget year to initiate a basic

programme of research into the working environment in relation to
the needs of the engineering industry. This programme will be
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operated jointly with the Swedish Institute of Workshop Engineerinc
Research (IVF). Joint R&D programmes are also being carried out
undgr the direction of working environment committees in a number
of industries. Better returns should reasonably be expected from
the finance invested in joint efforts of this type. It is also
likely that there are some existing fields of research and,
poss1p1y, some others not yet established.which miaht conceivably
bgnef1§ from a similar approach. For example, the former type
might include medically-orientated research into noise levels,
research dealing with stress problems, toxicological research,
and work organisation and co-determination problems. In the
1qtter case, it is conceivable that agreement could be reached
with technical institutions regarding the performanrce of develop-
ment work using elimination techniques for investigating certain
groups of machines, types of workplaces etc. )

The criteria used in selecting areas of joint effort should be
the relevance of the particular field to the working environment
and, by no means least, the expertise of the research aroun.

At present, ASF has several working aroups capable of brovfdinq a
forum for discussing the criteria to be applied, and makina
proposals as to suitable research programmes. i

A period of up to five years would be a suitable duration for a
research programme carried out by an institution. The detailed
planning must obviously be carried out in co-operation between ASF
and the institution in question. In order to prevent the
occurrence of problem situations resulting from the responsibility
for the security of the research groups established with ASF
finance, the Fund should not embark on this type of research
programme without a thorough discussion of how the programme is to
be terminated. It should, moreover, be easier to plan the
termination of research programmes in a manner acceptable to both
Fhe researchers and the Fund if the activity can be viewed as an
integral programme rather than one split into a number of projects.

It wgu]d.natura11y be desirable if there were alternatives to the
termination of a research programme established by ASF other than
the withdrawal of support by the Fund. It is highly unlikely,
for example, that the responsibility for funding would be assumed
by UHA. However, ASF should not overlook any possibilities of
exerting influence which may be present in such a case. Improved
career opportunities for working environment researchers in the
technological institutes, as well as in commercial 1ife and
administration, would facilitate both the recruitment of
researchers and the discontinuation of research aroups.

The.di(ection of a research programme should be capable of
variation as to form. However, the basic premise should be the
qvo1dance of unnecessary detailed intervention in the activity,
influence being exerted only to modify the overall objective.

One of the other advantages of providing finance, as far as
possible, to joint research programmes is the fact that neither

the poard of the Fund, its secretariat nor those responsible for
working environment problems within the labour market oraanisations
will need to devote too much time te a variety of individual
projects. In this case, the time saved should not be wasted in the
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i i d, instead, be used
iled direction of programmes buF §hqu1 s cad ,
igt?;liiate and evaluate urgent activities, espec1§11y deve1oEment
work in elimination techniques and practical experimental work.

1t is obvious that the scope of any long-term, concentratgd support
srovided to certain institutions must ?ot be such as to tie #p
gn unreasonable proportion of the Fund's resources. It }s.g SO
essential that research of a different appgoicg an?hgozgnd}tﬁgzs
i be accommodatec.

from groups not yet established ) y
i i - stance or support to researc
imposed when granting 1ong term assl n SURPOT L e e

ammes must be so stringent that the propo .
ggggzed to this purpose cannot be other than relatively small.

Development work and practical experimental projects

In its initial years of operation, the Fuqd‘s terms did got allow
it to provide financial support for tech21ci1taezelggmispport
i a
activities. However, it soon became evident
i i tudies could not become
vided for research and investigative s
2221re1y meaningful until these activities were fo11oweq ui b{he
practical programmes of imp1ementat1onAdes1qned1Eo il;ngﬁt?al
lems of the working environment. As a result,
?:z?tation was removed and technical deve]opmezﬁ Wﬂgbsbigggﬁd?gs
he tools available to the Fund. However, e ) g
2ﬁetFSnd's means and willingness to prov!de support forhth1s
type of development has not been fu11y c1rcg1ated and t ef
organisation should, therefore, consider suitable means 0
disseminating the information.

i i i jon for eight years
ng that ASF has now been in operation . _ s

gggs;ﬂ§;1i%s R&D support has been concentrated on 1nve?§1%at1ve
projects and the accumulation of know]gdge3 there shou t?cgl
considerable basis for undertaking activities w1§h a praih 2
orientation. The experience n$ces;ary qu g$g1d1¥%ehzgme g;p1ies
should be established should also be available. e

extent) to a knowledge of the criteria wnic 11d b
é;gliggein the évent of competition betweenhd1f£erenteii§;;;§1es.

i i i the above-m
er, the basic experience relating to '

Eg?ﬁisris not available in a systemat1ca11¥ coord1natedbform,
although it should be possible to achieve improvements Dy "
evaluating activities to date. The need for evaluation measu
will be dealt with at a later stage of the programme.

The level of support for technical Qeve1opmen§ work has rii?n
substantially in recent years, keep1nq pace with the ovezﬁon o
expansion of the Fund's activities. However, the proport n o
total R&D support allocated to deve19pment work has remaine o
or less constant and this prograTmef1s pe;mea$?d, égigzggtzg R
mbition to raise the level of practically= ien
g{t?Ciiies appreciably. The fulfilment ﬂf thizebzmggééaﬁztwgzéﬁced
an that the Fund's support for research wou
Zﬁd although, as indicated above, ASF 529u1? b?fggiguaiﬁlyquestion
j ifi i i ractical e s
justified in concgntrat1ng more on p SIS e
f striking a judicious balance between '
thivitiesgwi11 eventually have to be the subject of thorouah,

impartial examination.
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In increasing its support for development work, the Fund has
naturally concentrated on projects of widely different characters.
Since experience of support given to date is now beina assembled
and since a much harder look will have to be taken at priorities
in the light of the Fund's financial situation, this may be an
opportune time for some discussion of the proposed balance between
different types of research.

The construction of reference installations is one type of
applied research project sponsored by the Fund in several areas

in the hope that this type of facility (which is usually expensive)
will prove to be "contagious" and stimulate similar activities

in other areas. However, this has not been the result in most
cases. Since this may be due, in part, to the prevailinc economic
climate, it is hoped that this development will take place later
when conditions are more favourable. Neither should we exclude
the possibility that the results achieved in one particular area
will become disseminated and enable partial solutions or ceneral-
ised knowhow to be utilised in other areas. Unfortunately,
however, these assumptions are based on tenuous.grounds and the
chain-reaction effect of reference installations is obviously

of such vital importance that evaluation and analysis should be
carried out. Furthermore, the conditions which aovern the
dissemination of results is also so important that it should be
considered carefully and should comprise one of the selection
criteria applied when allocating arants. Since the opportunities
of disseminating research findings are probably areatest when

the project has a firm industrial base, the problem should be

discussed with various types of industrial representative bodies
before projects are launched.

[t is important that project manacement skills be examined in
relation to both reference installation construction and prototype
production since it often appears to be the case that a hiah level
of expertise is found only in one or other of the areas of science,
the working environment, design or production engineerina and
marketing. The latter, at least, would appear to be essential if
the desired chain-reaction is to be achieved.

Another important problem is that of specifying the criteria
(other than those of dissemination and project management skills
discussed above) to be applied when making a selection from
competitive development projects. How is the degree of complexity
of a given working environment problem to be evaluated? Since

there are no simple answers to this ouestion, it should be made
a matter for discussion.

The need for a clear allocation of priorities is obviously greatest
in the case of the more expensive project. In ceneral, the Fund
should be able to adopt a more Tiberal attitude when dealing with

applications for lesser grants from small companies, individual
inventors and so on.
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The foregoing discussion has dealt mainly with specific measures
such as the construction of reference workplaces and the develop-
ment of prototype machines etc. However, other, more general
facilities for promoting development work should be identified
in this context. For example, methods of measurement could be
developed which would enable comparative measurements to be
carried out and type approval sought. If this were done and
given sufficient publicity, the market would, in many cases,
probably be relieved of the worst results of production.
However, this imposes stringent requirements on the technology
of measurement since inferior methods would have an undesirable
effect on the market and also, in the long term, on equipment,
machinery etc. which would be designed to suit these methods
rather than the best workina environment.

This sub-section has dealt mainly with financial support for
technical development work. There is also a need for research
activities, model workplaces etc. in other areas such as in the
solution of work organisation problems. Obviously, this raises
further important guestions which, however, will not be discussed

in this context.

Support for new technological development

By far the greatest proportion of the finance which the Fund
allocates to technical development work is intended to promote

the minimisation or elimination of problems in the existing
working environment, since it is ouite obvious that the Fund
should devote itself to this task. However, it is equally obvious
that the Fund must take account of the technology which will
create the problems of to-morrow in the physical and nsychosocial
environments. Otherwise, there may be a risk that althouah we are
successful in eliminating the problems associated with existing
technoloay, the new technology will bring other problems in its

train.

ASF's involvement in the development of new technoloay highlights
problems which, to some extent, are already associated with

existing technology but are hrought into focus by new developments.

Although it may be the clear responsibility of the Fund to
initiate R&D in the field of the new technology, it is not reason-
able that it should be expected to assume general responsibility
for ensuring that it is environmentally safe. This responsibility
must primarily be that of those responsible for developing the
technology, regardless of whether this is carried out by public
bodies using public money or by private companies. This is
another case in which continued discussion is required regarding
the criteria to be applied before grants can be allocated by the

Fund.

The scope of development work, the extent to which the results
can be applied generally and the opportunities of exerting
influence on the working environment problems (e.g. throuah ASF's
financed specialist jnvolvement) are just some examples of the
aspects which must be taken into account before deciding whether
the Fund should become involved or not. It is essential that
there be discussion regarding suitable criteria since, in view
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of its leading role in the field of the workina i

Fund cannot refrain from becoming involved in teigx}gg?m§2€é1gg?
ment work on a substantial scale. Even though it is difficult
to exert an 1nf1uence on several factors such as structural
changeg and imported technologies, the Fund is obliged to
recognise and seek to influence the agencies which are motivatin
activities, regardless of whether these are part of private :
companies or public bodies. Even relatively moderate financial
;upport from the fund would, if contributed in the right area

e capable of hqv!ng a considerable effect on the devé1opment’
work. Opportunities for co-operation in the area of equipment
purchase should also be considered. Extremely large ogdegéenb
wh1ch.a1so necessitate the development of new techﬁo]oay are
sometimes placed by the public sector. In this case also
financial support strategically allocated by the Fund ma ’also
§1e1? excellent results. However, co-operation with bbf% the
fevetgpers and purchasers of new technology does pose one problem
or the Fund. Mot only must it identify the areas of importance;

but it must also do so while the i N
exerting influence. re are still opportunities of

Co-operation and interfaces with other bodies

There are reasons why the Fund should seek to co- i
QUr1ng the p]anqing period, with sister bodies.0 ggﬁrZ:gmg}ge]y,
in se]ect1ng'su1tab1e areas for long-term and joint reseakch,
e{forts, it is obvioug that account should be taken of work
ERNeaggFﬁargggd ggt x;;h ﬁ?ﬁ support of other bodies such as

3 R, K , MFR, , BFR and STU,or otherwi i
gr pup11c1y fwnanced: In certain cases, there Shox]éebgr;v§§§]§
or direct co-operation, basic research undertaken by one |

of the research bodies being c ;
sponsored by the Fund. g complemented by applied research

On the technical side, it may be essential to monito
g$ﬁas1ona11y,.even complement the projects being sno;sgrgé by

5 .] én one instance, as a result of the agreemenf recently
onclu ed w1th IVF, Fh1s may already be said to have come about
since STU is providing the financial support for an extremel
comprehensive basic programme being carried out by IVF. Y

Contacts w1th STU, BFR and several other bodies are also important
since it is often difficult to define the general boundaries
betwegn the Fund and other sponsoring bodies. In many cases

g project may su1tqb1y be carried out under various ausnices’
tﬂwiverr]3 with par§1cu1ar reference to STU, it should be noted
1e3e1t 13 body mainly supports projects at a certain technical

: and, consequent]y, may often impose secrecy on the project
hor patgnt or.cqmmerc1a1 reasons. Although the Fund does not
ave this facility at present, it is, on the other hand, able to
Erox1de support for development work based on fully fam%]iar

ec ng]ogy. Obviously, this does not preclude the fact that the
Fund is interested primarily in new technoloay.

The Fund should also expand its co i i
J S ntacts with bodies and
organisations of the type which can render assistance in bringing




- d projects closer to practical rea]jsation. This
iﬁgquzzgnia;ﬁstgia% bodies of various kinc!s3 regional development
funds, development companies etc. In aqmtwn3 close contigtb ]
with some of the current]y—sitting.pub11c commissions shou edo
value to the Fund. Co-operation with the National Swed13h Boar
of Occupational Safety and Health should also be expanded.

International aspects

i i i tail in a separate
International matters are dealt with in de :
section. Only a few additional comments to the foregoina
discussion will be made here.

It is obviously essential that research activities be seen 1n]an
international context. For example, before aranting f1nanc%a. y
support to a Swedish research programme, it ghou]d be ascertain
whether ASF should actually become involved in the area, or
whether another strateay should be adopted in the 11ght of X
international research developments. For example, it mUSt'tﬁ
decided whether a scaled-down Swedish programme comb1neq wi .
some type of international exchaqqe wou]d meet ?he requirements.
In other respects, the research institutions which receive o
financial support from the Fund for carrying Qut basic pr09ra?m
<hould also be instructed to monitor 1ntern§t1ona1 developments
in their particular areas on behalf of Swedish interests.

ing indicates the problems inherent in the fact that
EQSeﬁggﬁggtsgin Sweden are greatly influenced by deve1opn_1en€st
abroad. As in so many other areas, Sweden 1s h1qh1y SUinC 0
foreign influences in the field of the working env1roqmen_.f] e
Therefore, it is also important to seek ways of exerting 1in dqen
on the international scene, for exqmp]e by.promot1ng standar i-
sation, development activities at international manufacturers
conferences, information exchange etc. Increased efforts qu. ;
promote development at internatiopa] 1gve1 may also be jus 1b1e
by noting that unilateral limitations 1mposed by Sweden ma% ?d
interpreted as technical trade restrictions. Cogn1z§ncek§ ou
also be taken of opportunities of equrt1ng Swedish "working
environment products", even though this cannot be a primary
concern of the Fund.

Evaluation of activities

1 reasons, it is becoming increasingly jmportant that
iﬁg Eﬁxgriry to evaluate the results of its activities. O? the
one hand, the Fund has now been active for so long that relating
the results achieved to the resources invested should bedof
interest in purely general terms wh11g, on the_other hand, -
evaluations of various kinds can provide a basis for sett129 =
priorities for future activities. As_aqa1nst this, the;e as bee
1ittle opportunity hitherto of carrying out any compre ens;ve
assessment since the Fund has, unﬁ11 now, pieqsgg}zgnthroug a

dvnamic expansion. Furthermore, 11 1
ggszﬁtggeoﬁs to a11gw at least a few years to elapse between the
completion of a project and its evaluation.
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This section deals with the problems of evaluation in general
terms only and suggests a few anproaches. Although the Fund

has already evaluated its activities to some extent in relation
to the support given to research and development, training and
information as well as its own information activities,
experience to date is too limited to enable detailed guidelines
to be established. The important point is that evaluation
programmes have now been commenced and will be developed
continuously in form during the period covered by this nrogramme.

Evaluation may be carried out at various levels ranging from
simple follow-up of the dissemination of the results of

individual R&D projects to comprehensive reviews of working
environment developments in an industry as a result of R&D,
training and information projects alike. The problems of method-
ology increase rapidly in complexity as the level of evaluation
becomes higher, and we should commence on a simple level at which
the resources required are not excessive. In this manner, we can
gain experience which will be useful as a basis for carrying out
more comprehensive and sophisticated evaluations of future findings
in areas of particular interest. This approach need not, of course,
preclude the carrying out of more advanced evaluation exercises

at the present time if a particular need should arise.

Follow-up of a lesser scope should already be within the competence
of the secretariat's own personnel and should not cause particular
problems as regards methodology or evaluation. This is a method
whereby the Fund can accumulate experience which will be useful

in the course of future activities. In addition, in simple
exercises of this nature, use may obviously be made of the
experience of those receiving support or information from the Fund.
In many cases, it will probably be possible to use simnle
questionnaires for routine procedures.

For reasons of both capacity and objectivity, it is assumed that

an individual or group of consultants independent of the Fund will

be used for more wide-ranging, comprehensive evaluation programmes.
In certain cases, it is conceivable that a special evaluation group
(possibly involving the labour market partners) would be set un

or that foreign, preferably Scandinavian, expertise be utilised.

The Fund should also encourage applications from outside parties

who wish to participate in the evaluation of Fund-sponsored projects.

Repayment of grants

Finally, a few comments reqarding the repayment of arants which

is closely associated with the question of evaluating technical
projects. At this stage, the Fund has nrovided financial support
for several development projects with commercial potential.

A number of these projects have now been completed and it should
be possible to evaluate them from the commercial viewpoint. It is
most unlikely that repayment could justifiably be requested in more
than a handful of cases. Nevertheless, given this reference
point, it is important that the Fund starts to evaluate development
projects in order to gain the experience needed to deal with the
anticipated increase in the number of such projects during the
next few years. The feasibility of repaying grants should pre-
ferably be examined as part of a more general evaluation of
technical development projects.
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CHEMICAL WORKING ENVIRONMENT PROBLEMS

Cost outturn Estimated Budget Forecast Forecast
cost

79/80 80/81 81/82  82/83 83/84

10. Chemical pro-
blem areas,
general * 6,6 9,0 12,1 14,6 16,9

11 Solvents,
fuels * 4,4 7,0 7,5 8,0 8,5

12. Lubricating
oils and
cutting fluids 0,6 1,3 1,8 2,5 3,0

13. Plastic and
rubber
materials 1,2 2,0 2,4 2,9 3,5

14. Paints,
varnishes and
glues 1,6 1,8 2,5 3,0 3,5

15. Pesticides 0,1 0,2 0,4 0,5 0,6

16. Welding and
cutting,
| products of 2,4 2,6 2,8 3,0 32

17. Minerals and
mineral pro-
ducts 2,3 2,0 2,0 2,5 358

18. Metals and
metallic
compounds 2,8 2,0 2,5 3,5 4,5

19. Microorganisms 0,8 0,9 1,5 2,0 2,5

25. Investigation

| of chemical

' environments

| by area 1,7 2,0 2,3 2,6 3,0

26. Investigations
of individual
chemical subs-
tances ** 1,3 1,7 0,4 0 0

29. Chemical problem
areas, miscel-
Taneous 1,4 2,6 She) 4,3 5,0

Total cost,
SKr million 27,2 35,1 41,7 49,4 57,7

of which the

following sums were

apprcved and set

aside as of

31 December 1980: 27,2 31,3 15,0 1,0 0




40

*  Distribution of costs among different types of projects
is shown below. (The increase in problem area 10 for
budget year 1981/82 is partly due to the reallocation of
funds to this area from problem area 26).

** This problem area is being phased out and will not be
relevant for budget purposes after a short transition
period.

The following is a more detailed breakdown of the estjmated costs
by type of activity in relation to.the two foremost (in terms of
volume) problem areas, namely chemical problem areas, general (10)
and solvents, fuels (11).

Cost outturn Estimated Budget Forecast Forecast
cost

79/80 80/81 81/82 82/83 83/84

Chemical problem

areas, general (10)

Research of an

epidemiological/

toxicological nature 4,4 4,6 6,0 7,3 8,4

Methods/techniques
of measurement 1,2 3,7 4,8 5,8 6,8

Technical/hygienic
investigations and
development work of
practical aspect 1

Total, SKr million 6,6 9,0 12,1 14,6 16,9

Solvents, fuels (11)

Research of an
epidemiological/
toxicological nature 2,6 4,1 4,4 4,6 4,8

Methods/techniques
of measurement 0,8 0,9 1,0 1,0 1,1

Technical/hygienic
investigations and
development work of
practical aspect 1,0 2,0

N
-
-—
~No
-
S
nNo
-
[0)]

~J
-
($a]
(o]
-
o
oo
-
o

Total, SKr million 4.4 7,0

4]

Background

Chemical working environment problems have long been receiving
attention and have become increasingly prominent as a result of
technological development,which has brought with it an increase

in the use of various types of chemical substances, resulting in
the creation of hygiene problems in working life. Therefore, from
the very inception of the Fund, it was natural that chemical
health hazards was one of the four main areas in which werking
groups were established for the purpose of surveying and analysing
the R&D requirements.A reporton  "Chemical pollution of the
working environment" was published (ASF 13973:3 only in Swedish)
The report indicated the need for both knowhow development of a
more fundamental nature in the form of toxicological research into
the injurious effects of the chemical substances,and development
work with a practical bias designed to eliminate the risk factors
as far as possible. While giving priority to development work

in elimination techniques, the report also pointed out the
necessity of gathering knowledge relating to the aspect of
potential hazardous effects. The basic attitude described above
may also be said to be applicable today.

During the years, the problem areas identified in the report on
the first programme have been revised and, in the case of some,
special investigations have been carried out to define the R&D
requirements more closely. Typical examples are the areas of
surface treatment, welding and forging. In addition, groups of
substances such as solvents, Tubricants and coolants, as well as
certain metals, have been the objects of more exhaustive surveys.
Major efforts have also been devoted to the problems of dust (in

particular, silica and asbestos-bearing dust), cases and vapours
in general.

The long-term areas of need identified as part of the first
programme included carcinogens and allergens, interaction effects,
epidemiological methodology, elimination techniques and chemical
analysis techniques. These areas have also proved to be hiahly
important. The Fund has fairly recently completed proarammes
relating to epidemiological methodology (ASF Report No. 1978:3)
and the measurement of chemical air pollution (ASF Report No.
1980:1) which will be of major significance to activities in the
years ahead. The requirements of toxicological research concerning
chemical health hazards in working 1life will also be further
structured and assigned higher priority through the activities of
a recently established programme aroup.

Support for R&D in the chemical field has increased continuously
and rapidly in recent years. In several areas, the level of
support is also expected to increase during the current planning
period. However, we must expect the Fund's financial support for
R&D to level off gradually. This also highlights the need to
take a harder Took at priorities when allocating Jrants during
the next planning period. The chart below shows the trend to
date as well as the current budget and forecasts up to 1983/84
inclusive (at current price levels).
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ASF support for R&D relating to chemical working environment
problems. Cost outturn for budget years 72/73 - 79/80,
estimated cost for 80/81, budget for 81/82 and forecasts for
82/83 and 83/84.

year
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Apart from financial support provided by the Fund for work in this
area, cognizance should be taken of grants made by several other
funding bodies. Particularly noteworthy among the Swedish bodies
are the Swedish Medical Research Council (MFR) and the Swedish
Natural Science Pesearch Council (NFR) in the field of toxicological
research and the Mational Swedish Board for Technical Development

in the field of research designed to promote the application of
improved technology. The steady grants provided by the Swedish
Council for Building Research for investigating the chemical working
environment problems associated with construction work are also
worthy of mention, as is the support provided by the various
research councils for developing basic knowhow which can also be
used as a basis for R&D work in the field of the workina environ-
ment.

In order to provide a more detailed description of work carried
out and in progress, as well as future R&D requirements relating
to chemical working environment problems, it is appropriate to
classify the field, firstly by the type of R&D project and
secondly, into special problem areas.

Classification by type of project aives the following breakdown:
- PResearch of an epidemiological/toxicological nature
- Methods and techniques of measurement

- Technical/hygienic investigations and practically-orientated
development work

With regard to the first two points, this breakdown provides a
picture of the area described in the introductory table of

the problem areas as chemical problem areas, aeneral. Reports on
other problem areas as specified in the table are given later.

Research of an epidemological/toxicological nature

Projects which are designed, in various ways, to reduce the risks
to which people are exposed in working 1life, by exposure to chemical
substances, belong to the chemical problem areas. In some cases,
the risks are very familiar and corrective measures can be applied,
sometimes after some development work has been carried out.
However, in very many other cases, the hazards are not particularly
well known and there is a major lack of knowledge as regards both
their nature and seriousness. In the latter case, the hazard or
hazards must be defined. In other words, the biological effects
caused by the particular substance must be described. The magnitude
of the hazard is defined by the degree of biological susceptibility
present and the content of the substance (or combination of
substances) in a given working situation. Alternatively, from the
viewpoint of long-term chronic effects, the magnitude may be
defined as the dose absorbed during a more or less extended workina
life.
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Experience gathered over a prolonged period has enabled a
relationship to be established between old familiar work-related
sicknesses and symptoms, and occupation and exposure. It has
gradually become more usual to try to identify this relationship
by epidemiological investigations - a procedure which is likely
to continue to be used for a considerable time ahead. The pro-
gression to studies of the effects which occur at an early stage
are a likely development of this type of investigation. Given the
facilities available to us today, a method which involves waiting
for effects to develop after 20 to 40 years' exposure is hardly a
satisfactory one.

The availability of information sources of a high standard is an
essential prerequisite to epidemiological research.

To enhance the opportunities for epidemiological research into
cancer, the Fund has joined with the Swedish Cancer Society to
support the National Swedish Board of Health and Welfare in up-
dating its cancer register. In addition, the Fund has contributed
support to projects aimed at developing epidemiological methods
for application inoccupational medicine.

Increasing support has been given to the performance of animal
experiments and cell experiments in attempts to demonstrate the
effects of various substances encountered in working life. 1In both
cases, research has usually been characterised by an element of
methods development combined with the adaptation of established
basic research methods. Apart from the Fund itself, several other
bodies including MFR, NFR, the National Swedish Environment )
Protection Board and the Swedish National Food Administation are actively
interested in this type of research. A six-year programme entitled
"Chemical health hazards in the overall environment" has been set

up to support this type of interdisciplinary research. The 1981
budget for the programme (which is administered by the Mational
Swedish Board of Research Councils) is approx. SKr 4.9 million,

of which the Fund is contributing SKr 0.7 million. In comparison,
the total amount of financial support granted by the Fund for
research of an epidemiological/toxicological nature (in all

chemical problem areas) for the 1980/81 budget year is estimated at
approx. SKr 14 million.

Research sponsored by the Fund in recent years has been devoted
mainly to neurotoxic and genotoxic effects, and the occurrence of
genetic disorders and tumours frequently associated with these.
Disorders of the skin and other organs such as the Tiver, kidneys
and lungs have also been studied, while considerable efforts have
been devoted to the study of allergies. Althouah many of the
effects could appropriately be studied within most of the chemical
problem areas, nearly all Fund-sponsored projects to date dealing
with effects on the nervous system have been carried out under the
heading of Solvents.

Noteworthy among projects of a general nature are an epidemiological
study of cancer risks and environmental factors using the "cancer
environment" register as information basis. Another epidemioloaical
project is being carried out to investigate the relationship bet-
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-ween occupational exposure and the incidence of genetic disorders
using the malformation register maintained by the Board of Health
and Welfare.

Other projects are designed to develop new or modify existing
methods of risk evaluaticn. The aim of one such project is to
investigate chromosome changes in individuals exposed to chemical
substances, and to determine whether such changes are useful as

a measure of general toxic effects. Some projects are designed to
examine the feasibility of obtaining information on the toxic
effects of various substances at cell level by using test systems
with different cell cultures.

A couple of current projects are being carried out to establish
the allergy-promoting properties of substances encountered at work.
One of these projects (of a more fundamental nature) is being used
to study the roll of the islets of Langerhan in working environ-
ment-related eczema. The latter project has several purposes.
Among other aims, it is hoped to enable allergic eczemas to be
distinguished from contact dermatitis and other types of allergies
(such as metal allergies). )

Methods and techniques of measurement

Interest in the measurement of chemical environmental factors
(including the development of methods and instrumentation, sampling
and analysis of air pollution or biological samples) has gradually
increased as the undesirable effects of chemical substances on the
health and welfare of people have become recognised. This has been
accommpanied by an increased demand for measurements designed to
record the exposure of individuals at work to various chemical
substances. Measurements are also a necessary element of
elimination methods and of research into the medical effects of
substances on the human being.

A large number of projects with various qoals are now under way.
These include the development, application, complementation or
testing of instruments, and the development of sampling and
analytical techniques. The projects cover the entire range of
problems in the chemical field, with the emphasis on general
chemical problems, metals, metallic compounds, minerals and
mineral products. Considerable efforts are also being devoted to
investigations into individual chemical substances and solvents.
Although the number of sub-areas involving bioloaical sampling has
increased in recent years, activity in this area represents only
approx. 15% of the overall programme.

The Fund's steering group responsible for carrying out industrial
hygiene measurements of chemical health hazards concluded its

work at the end of 1979 and issued its final report early in 1980.
The board of the Fund has decided to implement some of the proposals,
including the allocation of SKr 7 million for R&D in the area in
budget year 1980/81 - a substantial increase as compared with
1979/80. Two co-ordination and reference groups have been set up.
One of these will be responsible for developing high-class sampling
and analytical methods for amines and isocyanides, while the




second group will deal with gas sampling by adsorption and
chemisorption.

A decision has also been made to set un a oroup for the purpose of
clarifying concepts and proposing development measures relating to
the measurement of air pollution from the aspect of industrial
hygiene. Procedures, standard methods, type approval,
authorisation etc. are some of the subjects which will be dealt
with, activities being summarised in a review of the area.

The steering group has emphasised the importance of international
co-operation. As a result, certain initiatives have been taken
which will stimulate joint activities, mainly with the U.S.A.

At present, contacts are being established with a number of the
principal American institutions. In addition, a conference in the
field, with American participation, is being organised for 1981.

As part of its assianment, the measurement steering group of the
Fund conducted a questionnaire survey among safety enaineers
regarding the measurement of chemical air pollution from the aspect
of industrial hygiene. The results showed that the opportunities
available to safety engineers of providing companies and their
employees with assistance in the area of eliminating chemical
hazards are limited. These limitations apply in terms of time,
equipment and knowhow. In the light of this, it has recently
been decided to carry out a preliminary study for the purposes of
planning a survey of the assistance required by company health
and welfare departments in improving occupational hyaiene where
chemical health hazards are present.

Since the problem of processing information such as measured values

and other information of interest to functions such as occupational
health services has coiie to the fore in several major projects,

a co-ordination group has been established to deal with this matter.

There has long been an express need for research efforts in the
field which has been expanding continuously. This has been the
case particularly in recent years.

Technical/hygienic investigations and development work with a
practical orientation

Obviously, the objective of all R&D work dealing with chemical
problems is to minimise the risk of people at work being

affected by illness, injury or discomfort due to exposure to
chemical substances. For this reason, both short-term and long-
term priority must be given to the development of methods of hazard
elimination. However, as outlined in a previous section, strong
relationships exist between work of a practical nature, on the one
hand, and the more fundamental development of knowledge relating to
toxicological/hygienic/measurement technicue problems on the other.

To achieve a "minimum risk level” in relation to chemical
environmental factors, the measures to be taken may be structured
as follows:
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- the renlacement of injurious substances by less hazardous tynes

- the modification of production processes and handling procedures
to reduce the formation or release of undesirable substances

- the provision of ventilation facilities insofar as air pollution
cannot be prevented by the measures described above

- the provision of personal safety equipment in exceptional cases.

The latter two points are dealt with as part of the problems of
ventilation and (in part) of safety devices and personal safety
equipment.

In addition, measures with a practical orientation to which supnort
has already been contributed are reviewed in special reports dealing
with the problem areas. In this context, the areas of relative
importance are lubricants and cutting fluids, paints, varnishes

and glues, the products of welding and cutting, minerals and
mineral products, as well as other areas in which considerable work
has been done. As regards reports dealing with other areas, those
dealing e.g. with workplace and machine layout, and industrial
accidents are of particular interest. Consideration must also be
given to associations with psychosocial working environment,

work organisation and co-determination problems which will play an
ever more important role in future.

Initially, Fund support for research in the areas mentioned was very
largely allocated on the basis of surveys carried out industry by
industry. These frequently consisted of inventories of chemicals
and technical/hygienic investigations followed by more specific

R&D measures. A relatively small proportion of the subsequent
project work had a clear practical bias and, in cases in which
methods of elimination produced practical solutions, the dissemin-
ative effect achieved must be questioned. The series of continued
and detailed investigations into various risk factors which resulted
from the industrial surveys was a natural and desirable result, and
the fact that a limited number of practical measures resulted may
actually be due to insufficient knowledae of the hazards/effects.

As regards the disseminative effects, a more detailed assessment is
required, partly to achieve some sort of cuantification of results
achieved to date and partly to identify means of increasing the
effects. This would indicate the need for various information and
training measures which, when introduced, would include aroups

which have not yet been primary targets of the Fund. Such groups
include production engineers, designers, purchasers and suppliers/
manufacturers.

In recent times, several industries have also initiated "second
generation" surveys. Althouch identification of the problems is
also the first stage of each investigation, this should be followed
by individual projects with a predominantly practical orientation.
Intimate co-operation with the companies in each branch of industry
should enable the various measures to be tested, successful results
leading to a wider application. In many cases also, areater
co-operation with manufacturers and suppliers of machinery and
chemicals would be a hichly desirable result.
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The engineering industry has provided the conditions for carrying
out several projects with a nractical bias. In many cases,

these have been designed with the assistance of the Swedish
Institute of Workshop Engineerina Pesearch (IVF) - the industry's
own R&D body which concentrates on the field of production
engineering. The scope of recent research by IVF into working
environment problems has been such that a general agreement has
been concluded with the Fund. Somewhat similar R&D resources are
available in other areas of commerce. Examples of other joint

industrial research institutions which have participated in projects

relating to chemical working environment problems include the

Swedish Packaging Research Institute, the Glass Research Institute,the

Graphic Arts Laboratory, the Swedish Institute for iMetals Research,
the Swedish Ironmasters' Association, the Institute of Plastics

and Rubber Technology, the Swedish Institute for Silicate Pesearch,
the Swedish Institute for Textiles Research, the VWood Centre, the
Swedish Forest Products Research Laboratory, the Institute of Wood
Preservation and the Institute of Surface Chemistry. An P&D body
which should also be mentioned in this context is the Swedish
Institute for Water and Air Pollution Research.

The above list of P&D bodies which are partly associated with
industry indicates that there should be room for manoeuvre in
making areater efforts to ensure that these joint institutions pay
greater attention to the problems of the workina environment as
part of their activities. The procedures whereby this is achieved
require further discussion. However, one reason for utilising
these R&D facilities, especially in the development of methods of
eliminating hazards, is their close relationship with, for example,
the development of production methods.

Since many aspects of practically-orientated research are 1ikely
to be of major importance to activities in many industries, the
interchange of knowhow between different industries is just as
important as the disseminative effects within each particular

area of industry or commerce. The extent to which special resources

need to be created to produce this interchange are debatable.
However, it would probably be enhanced by the development of R&D
facilities devoted to various types of practically-orientated
research to cperate in conjunction with the joint industrial
research bodies. Typical factors in favour of supporting this type
of development include:

- the appreciable need for R&D activities with a practical
orientation for the purpose of developing more generally
applicable methods based on the needs of the workina environ-
ment

S the general lack of studies and proposals as to how different
practical measures should be developed and widely publicised.

The latter point is also dealt with in the context of physical
working environment problems wherein it is proposed that some form
of analysis be carried out of the obstacles involved in translating
existing knowledge into methods of eliminating hazards. Althouah
covering the full spectrum of Fund activities, it should be
possible, in different ways, to achieve a concrete definition,
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brgakdown and delimitation of the nroblems involved, following
which they could be dealt with. Chemical handling systems may be
quoted as a typical area in which R&D is needed to develop
genera11y applicable solutions to chemical problems. As regards
the app]1cation and dissemination of present-day knowhow, studies
are required, for example, of the cost-benefit aspects and problems
as they affect small industries. Studies of this type might also
be used‘as the basis for allocating priorities to R&D measures.

The various systems employed by companies in dealina with chemical
health hazards is a related area which also requireé clarification.
In other words, the problems relate to the entire sequence of
events which determine the choice of chemicals for various
purposes.

Last, but not least, it must be emphasised that the Fund should
continue to provide substantial support for initiatives taken by
1nd1v1@uals, companies etc. to improve the working environment.
It is in the nature of things that this type of effort cannot or
should not be planned in detail. On the other hand, more
information is probably required on the availability of support
from the Fund for developing various ideas. '

R&D activities in various problem areas

With the exception of the area of ceneral chemical problems, which
has qlready been discussed, the following are some of the areas
specified in the introductory table in which P&D activities are in
progress.

Solvents are widely used in many sectors of workina 1ife. Solvents
are frquent]y biologically active and may cause injuries if
present in excessive concentrations in workplace atmospheres.

The injuries or effects most commonly observed are of a neurotoxic
and genotoxic nature.

Tox1co!ogica1 experiments (animal experiments, cell cultures and
bacterial cultures) or epidemiological studies are the normal
method used in attempting to establish the relationship between
exposure to solvents and the incidence of bioloaical effects or
symptoms. In the latter case, it is usual to try to determine the
relationship between injuries or symptoms suffered by people at
work agd the nature of the substance to which they have been
exposed.

In 1977, the Fund established a programme committee jointly with
MFR for the purpose of surveying and analysing the need for
research into the biological effects of solvents. The work of the
comm1tteg is described in a report whichis entitled "Solvents in
the working environment". The report is translated into English.

Approximately half of the projects completed or in progress are
devoteq to research of an epidemiological/toxicological nature.
These include studies of the effects on the central nervous system
chromosome defects, genetic effects, balance disorders, and liver ’
and kidney ailments.
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The effects caused by solvents obviously make it essential that
there should be means of monitoring the quality of workplace
atmospheres and the exposure of employees to the substances.
Projects designed to assess methods of sampling and analysing
volatile organic substances are in progress.

In its P&D programme relating to sampling, analysis and instrumen-
tation, the above-mentioned measurement steering aroup has also
dealt with problems of major interest in the present context.

Relatively few of the projects are of a practical nature.
However, some of them do deal with solvents as part of other
problem areas such as paints, varnishes and alues.

In addition, a greater effort in the field of information is now
being prepared in order to utilise the experience contained in
reports on the problem to date.

With regard to Lubricants and cutting fluids, the activities of the
Fund have expanded rapidTy in recent years according as the need
for R&D in these products and their application has become more
obvious, especially in the engineering industry. Until now,
medically-orientated research has concentrated on disorders of the
skin and respiratory organs, and on the risk of allergies and
cancers. Methods of chemical analysis have been developed in
conjunction with studies dealing with the contents of the products
and the changes which occur during use. Efforts devoted to methods
of eliminating the hazards have been devoted mainly to ventilation
techniques, although other approaches such as introductina new
designs of cutting machines have also been tried recently.

A programme committee has produced a position paper dealing with
working environment problems associated with the use of Tubricants
and coolants in metalworking. The committee is expected to

publish its final report dealing with R&D requirements at the end
of 1981.

The area of Plastics and rubber materials has attracted greater
interest in recent years with the rapid growth in the number of
applications of these materials. Project activities relating to
plastics have hitherto consisted mainly of surveys to establish
the extent of use of the various substances and of toxicological
studies. Volatile monomers and gases formed by thermal decom-
position have been investigated, the main effects being allergic
ailments and symptoms similar to asthma. Support has also been
given to practically-orientated research to develop improved
methods of producing materials such as reinforced plastics.
Although R&D work on rubber materials has been more limited in
scope, it has dealt substantially with methods of hazard
elimination. Systems for handling rubber chemicals provide one
example. The industry has also made substantial strides in the area
of protective sheeting, which is a development on an earlier
toxicological investigation financed by the Fund.

Paints, varnishes and glues have recently become the focus of
Considerable interest as a result of the knowledge gained regarding
the toxic effects of solvents. A relatively fast, wide-rangina
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changeover to new materials and methods is in proaress. Most of
the Fund's support in the area has been allocated to P&D work

with an applications bias. Problems involved in the manufacture of
paints and varnishes, the painting of products in the engineerinc
industry and the painting of buildings are beina examined. In the
area of monitoring, development work relating to the analysis of
volatile substances given off by water-based paints has been
carried out. Although glues have still only been studied to a
minor extent, work on techniques of hazard elimination are being
planned for this area. )

Pesticides are used for destroying insects, weeds, mould, bacteria
etc., and are biologically active substances which probably also
affect humans. In Sweden, this area has received little attention
from the viewpoint of occupational medicine, probably because of
the relatively immediate availability of information from abroad.

However, the Fund has provided support for research dealing with
certain effects caused by DDT and Tindane, and by medical disin-
fectants. Funding is also being allocated to a number of projects
designed to reduce personnel exposure during the handling of
pesticides by introducing technical improvements.

Many working people are engaged in Welding and cutting. This is a
working environment problem of concern to the Fund since these
processes generate atmospheric pollutants. The mandate of the
steering grcup working in this area expired at the end of 1979

and a combined information report on the working environment in
welding is expected to be available during 1981. R&D activities

in this problem area are largely concerned with the engineering
industry. Although efforts have been concentrated on the aspect
of knowhow development, the level of applications-orientated
research has increased in recent times. Several of the latter
projects deal with methods of ventilation. One of these is designed
to study alternative flow conditions for ventilating welding
stations. Another project is concerned with the development of

a special welding gun incorporating a fume extraction feature.
During the year, one project dealing with fume entrapment and air
supply units for fusion welding workplace ventilation was completed
and the final report issued.

Minerals and mineral products. The mining and dressing of ores,

and the production of mineral products aenerally results in the
spread of dust - often with adverse effects on the health of
people engaged in the production process. Attention has lona been
focused on the problems of dusts containing silica and asbestos.

In this context, fairly comprehensive epidemiological investigations
have been, and are being, undertaken. A couple of projects have
also been carried out for the purpose of improving techniques of
dust analysis, including one dealing with the study of a film-based
powder diffraction method for the identification and quantitative
analysis of dust samples. Certain projects which may prove
important are devoted to the development of methods of reducina
exposure to dust,as in the blasting and demolition involved in
rebuilding and renovation work in the construction industry.
Another noteworthy project is devoted to the development of
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asbestos-free friction materials for various types of brakes which,
if successful, will represent a major breakthrouah.

Metals and metallic compounds occur to varying degrees throughout
practically all commercial and industrial Tife. Although the field
may be restricted considerably by considering only metal-bearing
dusts, it remains extremely wide. About half of completed and
current projects are concerned with the investigation of a range
of different biological effects caused by toxic metals. Studies
dealing with hereditary effects, cancer risks, pulmonary disorders
and allergy hazards are recurrent themes. A number of investi-
gations into the mechanism whereby toxic metals may be absorbed

by the hody are also in progress or have been completed.

Financial support is being provided for some development work
designed to improve the measurement of metal concentrations in
workplace atmospheres and in biological samples. One project
concerned with the design of an X-ray-based, portable measuring
instrument for field use may prove to be of particular interest.
Relatively few projects of a practical character are being carried
out. Completed and current projects designed to minimise the
hazards involved in various types of electrolytic surface treat-
ment products are also worthy of mention.

Problems caused by exposure te Microorganisms occur in a whole
range of occupations. Supoort has been granted both to medical/
measurement research of a more fundamental type and to development
work in hazard elimination. However, there remain major gaps in
knowledge as regards the various sub-areas. In the light of this,
the board of the Fund has recently decided that special efforts
should be made to initiate R&D work in this problem area. A small
working group has been set up for this assignment and specialist
assistance will be enrolled.

Within the problem area of Chemical health hazards studied by area,
the problems associated with anaesthetic gases have recently
aroused special interest, projects of an evaluative and investi-
gative nature being followed by practically-orientated research.
Noteworthy among current projects is one being carried out by

SPRI with the aim of reducing the concentration of anaesthetic
gases in hospitals. Studies are also under way in other areas.

For example, during the past year, evaluative studies into the
chemical environment in newspaper offices have been initiated.

The problem area of Studies of individual chemical substances which
has hitherto been used to classify Fund projects, has proved, in
time, to be less than suitable for this purpose. In future, it
should be possible to meet the need for information regarding R&D
work on individual compounds without using this as the main
classification for the project.

The category of Other chemical problem areas includes projects
which do not fall within any of the more restricted, well-defined
areas described earlier, or within the category of general
chemical problems. In completed and current projects dealing with
biological effects, studies have been made, for example, of the
effects of wood dust on the nasal mucous membranes of furniture
workers and the incidence of mutagenous substances in various

office materials. A relatively high proportion of the projects
Qeals with methods of improving the working environment. These
1nc1ude the development of techniques for minimising the risks

involved in handling surface treatment chemicals and the minimisation
of dust Tevels in grain and seed handling.

Planned activities

The fo1]owing is a presentation of activities planned in the field
of chemical working environment problems. This consists, initially,
of a general summary by type of project in accordance with the
structure described earlier, followed by discussion of the various
individual problem areas.

0 Continugd support for epidemiological studies dealing with
occupational illnesses and symptoms. A trend towards the
deve!opment of studies of early symptoms should be encouraged,
particularly in the area of genotoxic effects.

) Continued support for toxicological research, particular
attention being paid to opportunities of developing simple,
accurate and specific testing systems for hazard evaluation.
At present, this type of development is concentrated mainly
on genotoxic and, to some extent also, on neurotoxic effects
in that psychological tests are being evolved. Other impor-
tant sub-areas of toxicological research include

- absorbtion, distribution and elimination - development of

various measures of absorbtion under different conditions
being a major need

- biotrapsformation - degree and rate of metabolisation,
format1on of reactive metabolites and the enzyme systems
which cause activation

- neurotoxjc gffects - effects on the nerve centres of the
brain, pituitary gland hormone release, effects on blood
supply to the brain and metabolism

- other organic effects - investigation of diseases of
circulatory organs, and Tiver and kidney ailments.

The.Fund has recently appointed a programme and planning group for
tox1cqlog1ca1 anq related research as a step towards improving
planning and defining the measures to be taken in the above impor-

tagtdarea. In this context, the following proposals should also be
noted:

0 Seminars and conferences under the aegis of the toxicology
group.
0 Continued participation in the FRN programme entitled "Chemical

health hazards in the overall environment" which is providing

-
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support for research of general interest in related areas.

Continued expansion of support for R&D work both in the sub-
areas of air pollution and of biological sampling, the latter
being Tikely to increase in importance.

Follow-up of the procedural programme dealing with R&D work
in the area recently produced by the Fund's measurement
steering group. The 29 activities detailed in this programme
include supplementary investigations relating to R&D
programmes for biological sampling, biological air pollution,
biological testing systems, toxicological studies and

methods of measuring free radicals.

Special measures dealing with information training in the
area by specific occupations.

Continued and expanded international monitoring and reporting.

Initiation of and participation in joint projects with other
countries.

Pl gD Sl g i Sy St Y S it e i

Continued efforts to support the creation of project programmes
with a greater practical orientation by carrying out
evaluative/investigative studies for each specific industry.

In these efforts, the role of the working environment
committees of the involved parties have an important role to
play in co-operation with industrial companies and the
manufacturers/suppliers of machines and chemicals.

The joint industrial research institutions and other, similar
R&D bodies should be encouraged to give greater prominence

to chemical working environment problems as part of their
programmes. This is desirable, firstly, because these
institutions possess technical knowhow as regards the relevant
production methods and, secondly, because the institutions
provide appropriate channels for disseminating findings in

the most efficient manner.

The allocation of special resources to the support of hazard
elimination R&D on an inter-industrial basis should be
considered. This should also be a means of promoting the
exchange of knowledge between different industries and of
concentrating efforts on the methodological study and assess-
ment of the problems associated with elimination techniques.

Individual inventors, companies etc. should be provided with
more information regarding the opportunities of obtaining
support from the Fund for practically-orientated research
into chemical hazards in the working environment.
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Information and training should be broadened to include grouns
wh1ch have, until now, not been the primary targets. These
include production engineers, designers, purchasers and
suppliers/manufacturers.

The following points relate to activities planned for individual
Erob]gm areas as specified in the introductory table. (Note that
Chemical problems, general” is not dealt with as a separate
category, the relevant measures being incorporated in the points
outlined above.)

Solvents and fuels

Plastic

Planned measures relating to epidemiological/toxicological
re§earch into the effects of solvents and fuels coincide
mainly with the activities described when discussinag the
general need for this type of research. i

Greater efforts are needed to improve the monitoring and
measurement of the concentrations of solvents and other
volatile organic substances in workplace atmospheres, and
to enable these substances and their metabolites to be
measured in body fluids.

Effgr}s must be made to replace toxic solvents with "Non-
toxic" or less toxic types, as far as possible.

P(oqugtion methods and work routines must be adapted to
minimise the spread of solvents as far as possible.

Major efforts to develop methods of hazard elimination may
be expected in both the short and Tong terms.

Support should be provided for medical/toxicological
research based, however, on a well defined set of
priorities.

Measufement and analytical techniques on both Taboratory
and field scales require further development.

Information activities will need to be greatly expanded in
order to ensure the widespread dissemination and practical
application of the experience gained. '

Thus3 in overall terms, the level of financial support
provided for both R&D and information activities in the
area should be increased during the next three budget years.

and rubber materials

The p]anning basis for initiative work must be improved
especya]]y in relation to requirements for more direct
practical measures.




Paints,
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The problem area is many-faceted in many respects and
various sub-investigations are, therefore, needed for the
purpose of developing a planning basis.

The level of support for R&D activities in the area should
be raised somewhat, primarily as regards the development of
hazard elimination techniques.

Support for development work with an applications bias may
be expected to continue at a high level.

A major need for both R&D and information as regards
product painting in the engineering industry may be )
expected. Subsidiary problems which should receive special
attention include:

- The scope of support provided by the Fund for develop-
ment work designed to improve production methods in the
form of increased mechanisation/automation/robotisation
(including methods which yield an improvement in the
working environment as regards exposure to chemical
substances)

- Information problems

- Further trials (if appropriate) for the deve1opmen§ of
protective sheeting for individuals or groups working
in the industry.

Procedures for monitoring measures intended to be intro-
duced in the paints and varnishes industry should be
established. In this context, it may be appropriate to
produce information material specific to the industry.

Efforts should be made to promote development work in the
area of glues and glueing operations.

Pesticides

Research and development activities designed to produce

occupationally safer methods of spraying should be developed.

Information activities may also be necessary.
Special efforts should be devoted to wood impregnation.

Expanded research efforts in the area of disinfectants
would be desirable.

Activities should be concentrated mainly on developing
methods of hazard elimination.
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Support should be given to R&D in the mechanisation and
automation of welding, taking account of the effects on the
work content.

Grants are expected to remain largely unaltered during the
next few budget years.

Methods - both theoretical and practical - of studying the
biological effects of mineral particles need to be
developed.

Methods of early diagnosis of effects on the lungs following
exposure to mineral particles need to be developed.

Continued support should be given for developing improved
methods of determining dust contents in workplace atmos-
pheres.

Development aimed at introducing methods of reducing the
generation and spread of dust will continue. Support should
be given to the development of ventilation methods.

Support will continue to be given for research into the
biological effects of metals. In this context, greater
attention should be paid to metals which have, and which
will continue to become more widely used in working
life. These include aluminium, tungsten, cobalt,
molybdenum, caesium, zirconium, titanium and vanadium.

Surveys of how and to what extent the above metals are used.

Continued support for the improvement and development of
new methods for determining concentrations of toxic metals
in workplace atmospheres.

The introduction of methods for reducing the generation
and spread of metal-bearing dusts, including the ventilation
aspects, should receive support.

A general improvement in fundamental knowledge relating to
the entire problem area is required.

R&D work devoted mainly to the development of methods of
eliminating hazards in certain fields of activity should be
carried out in parallel with the development of a programme
planning basis. These fields of activity include the
occurrence of microorganisms in working 1ife, methods of
measurement, sampling and analysis, and medical research

in the fields of immunology, and long-term effects.




0 An appreciable increase in the level of grants allocated

to R&D work in the area should be achieved during the next
few budget years.

0 Further efforts are needed to develon knowhow relating to
different industries.

0 Additional toxicological/epidemiological investigations
must be carried out.

0 High priority is attached to R&D work in the deyelopmen?
of hazard elimination techniques, particularly in relation
to industries in which dangerous chemicals are handled
in such manner that particular risks are involved.

0 This problem area is no longer used as a main project
category, which means that it will not bg (e]evanF from
the budget viewpoint after a short transition period.

0 Since this category is of a miscellaneous nature, it is
not possible to suggest concrete proposals. Projects
included under this heading will probably be concgrned
with biological effects, handling procedures, environ-
mental improvement measures etc.
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PHYSICAL WORKING ENVIRONMENT PROBLEMS

Cost Estimated PRudget Fcrecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
30. Physical problem
areas, general 1,7 2,0 2,3 2,6 2,9
31. Radiation 1,4 1,6 1,6 1,7 1,7
32. Noise 8,4 8,5 11,0 9,5 10,0
33. Vibrations 1,3 1,0 1,3 1,6 2,0
34. Climate 0,5 0,9 1,1 1,3 1,4
35. Lighting 0,3 0,9 0,9 1,0 1,0
39. Physical problem
areas, other 0 0 0,1 0,1 0,1
Total cost, SKr million 13,6 14,9 18,3 17,8 19,1
of which the following
sums were approved
and set aside as of
31 December 1980 13,6 14,2 3,7 0,6 0

The physical problems attracted attention at an early stage of the
debate on the working environment and a certain amount of R&D was
in progress at the time the Fund was established. Therefore, it
was natural that the budget for this area should grow rapidly.
This was true particularly of the noise problem which continuously
accounted for more than half of the total R&D resources allocated
to research into the physical problems.

Despite the wide-ranging research and development work carried out
during the 1970s, several of the physical problems in question are
still prominent. For example, questionnaire surveys conducted
among employees indicate that noise is still regarded as a serious
problem. Furthermore, vibration problems have probably become
worse in recent times due to the ever-increasing use of more
efficient vibrating tools, among other factors. Thus, technical
developments have not always produced an improvement in the physical
working environment but, in several cases, have produced the
opposite effect.

The groups exposed to these problems are engaged mainly in heavy
industry.

Within the field, the Fund is the principal Swedish provider of
grants, although a certain amount of support is often contributed
by funding agencies such as BFR and STU. In certain sub-areas, the
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Fund contributes substantial support to medically-orientated
research and is, therefore, a joint contributor with MFR.

The heading of Physical problem areas, general mainly covers projects
devoted to specific industries or occupational groups within which
studies are in progress or attempts are being made to solve several
different working environment problems. Projects on which reports
have recently been published include studies of the working
environment in the car industry, in the fishing industry and in
roadworks. A survey of the working environment in the piping
industry is expected to be completed shortly. Major work in
progress at the moment includes projects relating to the steel
industry, the physical working environment in schools and the
conditions of bus drivers. In the great majority of cases, the
projects are being carried out with the assistance of a steering
or reference group composed of the various parties involved.

In the problem area of Radiation, the predominant project (in terms
of cost) in recent years has dealt with the study of possible
genetic effects caused by high-frequency electromagnetic fields.
The report on this project is expected to be published at the start
of the next budget year. Reports have recently been issued on
projects dealing with infra-red and laser radiation.

In the area of radiation, the Fund has, as yet, only given support
for R&D into non-ionising radiation. However, there is probably a
need for research into ionising radiation also. since this may be
a hazard present in several different types of workplaces in
industry and medical care.

In the problem area of Noise, financial support contributed by the

Fund for medical-orientated research has grown to just over

SKr 2 million annually. Research is concentrated on the effect

of impulse noise, individual hazards and, to some extent, audio

measurements and hearing protection. In Autumn 1980, the Fund

financed a 3-day international symposium on the injurious effects

of impulse noise on the hearing, with the aim of establishing the

state of knowledge and identifying the research requirements in r
the field.

A working group appointed by the Fund to report on its planning of
future efforts in noise research from the medical aspect has just
concluded its work. There would appear to be a distinct need for
further research in the area.

Special working groups composed of representatives of the Tabour

market partnershave been active in several industries during the

last ten years in promoting research and development designed to

reduce noise problems. Most of these groups have been receiving

support from the Fund for several years. However, a number of

groups have now concluded their work or are winding down their

activities, most of the funding at present being allocated to the

food industry group. Noteworthy among the activities of this |
group are its efforts, in co-operation with the Food Board, the

public health committees and the National Swedish Board of Urban

Planning, to establish the specifications required of sound |
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insulation materials in the food industry. For a considerable
time, there has been a conflict between the requirements of sound
insulation and hygiene. However, the work now being carried out
appears to offer the possibility of developing improved "hygienic"
sound insulation.

Further research, under the auspices of bodies such as the working
groups on noise, would appear to be needed in the textiles, mining
and ore dressing, and food industries.

Simultaneously with the activities of the working aroups on noise,
the Fund has contributed increasing support to work aimed at
developing methods of hazard elimination.

A questionnaire has been circulated among a couple of hundred
companies to ascertain the possibilities of undertaking projects
in co-operation with machine manufacturers and suppliers. This
activity is expected to result in a number of development projects.
In the case of many different types of machines and equipment,
further efforts to develop technical methods of suppressing noise
at source are probably still needed.

The problem area of Vibrations may conveniently be sub-divided into
those affecting the entire body and those affecting part of the
body only. The latter type consists mainly of vibrations trans-
mitted by hand which can produce circulation disorders of the
“white finger" type. Recently, these problems appear to have
increased in several industries. In the area of vibrations, the
Fund is providing support for projects concerned with both the
medical and measurement technique aspects, and for technical
development work. However, in none of these areas does the scope
of activities match the need for research and development work.
Therefore, a considerable expansion of activities is to be expected
in this area.

In the problem area of Climate, the Fund has undertaken individual
activities in the various sub-areas - heating, cooling, methods of
measurement and cladding - which represent the appropriate sub-
divisions of the area. Current projects include investigations

into thermal radiation in laundries and in the steel industry.
Several projects dealing with heating problems in drivers' cabs
have been completed and a seminar for the parties involved has been
arranged. With regard to cooling, a major Fund-sponsored project
dealing with the medical aspects has been completed. A seminar for
researchers was also organised early in 1981. A wide-ranging survey
into working conditions in cold outdoor climates has been commenced
and is expected to provide the basis for planning future activities.

There remains a need for further R&D in several different sub-areas
as regards climatic problems. Particular priority should be given
to activities with a practical orientation.

In the area of Lighting, the Fund has contributed support mainly

for applications-orientated projects concerned with various specific
types of workplaces. The emphasis has, naturally, been laid on the
industrial environment in which the 1ighting problems are most
acute. The locations studied include car service workshops, steel
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works and freight terminals. In offices, increasing attention has
been given, in recent years, to the lighting problems associated
with VDU operation, and the Fund has also provided support for
several projects in this area.

The great majority of problems associated with the lighting
environment could be eliminated by the application of existing
knowledge. For this reason, there is probably no general need
for further R&D. However, it may be necessary to undertake
individual measures in specific areas. Despite the comprehensive
information activities as represented, for example, by the Fund's
own informational materials (described in more detail under the
heading of "Information activities of the Fund"), the existing
knowhow regarding lighting is insufficiently used. Therefore, it
would appear essential to devote further efforts to information
and training, possibly among key groups such as planners, designers
etc.

The need for further efforts obviously applies generally to the
Fund's activities - and not merely in relation to physical problems
of the working environment. However, in the latter case, particular
emphasis might be placed on the need to concentrate on methods of
eliminating hazards since there is a high level of knowhow about
the problems, thereby making the area suitable for experimenting
with different methods of achieving solutions. Examples of
possible activities might include a greater degree of project
co-operation with manufacturers, carrying out comparative measure-
ments on machines and equipment available on the market, providing
information and training for designers and product developers,
supplying purchasers with information designed to develop their
purchasing skills and so on.

In general, as regards the area as a whole, major importance should
be attached to key problems of information and training.

Within one of these well-established problem areas, it would also
be useful to carry out a detailed analysis of the factors (apart
from economic) which inhibit the translation of available knowhow
into practical methods of eliminating hazards in the individual
workplaces.

The following are the main elements of the activities planned in
the individual problem areas. As regards the relative priority
between areas, noise and vibrations must be regarded as the most
important, work continuing at the same high level in the case of
the former and being increased from the present moderate level 1in
the case of the latter. Lighting problems may probably be
regarded as being of a lower priority than the other areas.

As regards physical problems in general, a moderate increase in
the level of activities is expected during the present planning
period. The relatively high 1981/82 budget is attributable to
the planned partial financing of a major industrial development .
project concerning noise.
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Planned activities
Physical _problem_areas, general
0 Surveys of the working environment and co-ordinated project

programmes for industries, parts of industries or occupational
groups at a somewhat expanded level.

0 Assessment of industries previously surveyed and/or in which
practical programmes have been carried out.

Radiation

0 Activities at the same level as at present.

0 In addition, it is possible that projects dealing with
jonising radiation may be undertaken.

0 A review of findings to date should be published.

Noise

0 Noise research from the medical aspect at the same level as

previously, the emphasis being shifted somewhat towards
research of a more practical orientation. Important areas:
Impulse noise, identification of groups at risk, early
diagnosis, individual sensitivity.

0 A review of findings to date in noise research from the
medical viewpoint should be published, occupational health
service personnel being the main target group.

0 Limited activities in the area of ultrasound and infrasound.
) Continued support at a reduced level to noise study groups

representative of the labour market partners, with the
emphasis on the food industry.

0 Increased support for projects designed to develop methods of
eliminating hazards.

0 Information to designers, product developers, manufacturers,
suppliers, purchasers etc.

Vibrations

0 Increased activities in the field, especially with regard

to projects dealing with techniques of hazard elimination
(including alternative methods) and widening of support to
include other R&D institutions.

0 Development of measurement techniques to enable comparative
testing to be carried out and to meet type approval require-
ments.
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0 Inventories should be made of machine types and work

situations, while epidemiological and medical investigations
should be initiated.

0 Easily-available information materials should be produced.

Climate

0 Activities in this area to be increased somewhat,-priority
being given to projects with a practical orientation.

0 Support for R&D relating to protective cladding and equip-
ment for work in cold and hot conditions.

0 Organisation of research seminars on working in hot conditions.

0 Joint discussion with BFR on definition of areas of

responsibility and co-operation.

Lighting

0 Provision of information and training to key groups such as
planning, administrative, maintenance, operations and design
personnel.

0 R&D activities within the framework of an unchanged budget

in areas of priority such as heavy industrial work, outdoor
work, mobile work and machine lighting.
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WORKING POSTURE AND WORK LOAD
Cost Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
Cost, SKr million 5,3 5,5 6,5 8,0 9,5
of which the
following sums
were approved
and set aside as
of 31 December
1980 5,3 5,0 1,5 0,5 0

For a Tong time, heavy physical work was a major hardship suffered
by many employees in working 1ife. However, as mechanisation has
become more widespread, the extent of heavy physical labour has
become appreciably Tess although it is far from being eliminated.
In the context of the working environment, other factors such as
the chemical problems have dominated the debate. Now, however,

the problems associated with overstressing the motor organs have
attracted renewed interest in view of the fact that the incidence
of sick leave and early retirement due to disorders of these organs
remains high. At present, half of all notified occupational
illnesses consist of physical stress disorders. The reason for this
may be attributable to the fact that increasing numbers of workers
are forced to work in fixed, rigid postures while carrying out
monotonous, repetitive series of movements. In jobs of this type,
the problems are usually confined to the neck and shoulder area.
Similar problems, accommpanied by eye fatigue, can occur in
visually-demanding tasks such as VDU, microscope and inspection
work - tasks which are becoming increasingly common in working
life.

The Fund's activities in the field have expanded rapidly in recent
years. The original work which dealt mainly with the development
of methods for measuring stresses and medically-orientated studies
of the lumbar region have been sunplemented increasinaly by work of
a more practical and technical character such as projects dealing
with maintenance and handling operations.

In order to structure the area and provide a stimulus to further
work, the Fund has appointed a planning groun with a three-year
mandate as from 1980. In its first year of activity, the groun
has initiated a survey of the state of knowledge and research
requirements relating to occupational disorders of the neck and
shoulders. The group commenced its work at the beginning of 1980
with a conference entitled "The physiological and medical effects
of 1ifting and carrying work on the human body".

In the visio-ergonomic field, the Fund has allocated support to
several projects including a number dealing with VDU terminal

work. The reports on most of these have now been issued and it
should now be possible to utilise the knowhow gained in the practical
design of workplaces.
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There is probably a need for further efforts in the fie]d, both as
regards activities with a medical as well as a technical/practical
orientation, with greater priority being given to the 1qtter aspect.
The more detailed ordering of priorities as regards various
potential measures is an important task of the above mentioned-

planning group.

As the foregoing table shows, the budget for this area is being.
greatly expanded in view of the need for increased gfforts and in
expectation of initiatives to be taken by the nlanning groupn.

Planned activities

0 Medically-orientated research on an unaltered or somewhat.
reduced scale. Reallocation of priorities and concentration

of activities.

0 Increase in activities with a practical orien?atjoq. The Fund's
planning group will submit proposals as to priorities.

0 Provision of training and information to key groups such as
designers, production engineers, occupational health service

personnel etc.,

) A review of the Fund's activities to date in the.vjsjo-ergonomic
field will be published, and support for R&D activities will
continue on a somewhat reduced scale.
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OCCUPATIONAL ACCIDENTS
Cost Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
45, Accidents,
general 1,6 0,7 1,5 2,0 2,5
46. Technical
measures 1.1 2.7 2.8 3.0 3.5
- Occupational
accident
group 1,3 1,8 2,1 2,3 2,3
Total cost,
SKr million 4,0 5,2 6,4 7,3 8,3
of which the
following sums
were apnroved
and set aside as
of 31 December
1980 4,0 4,9 3,5 3,0 0

Occupational accidents are amajor problem. Well over 100 000 occur
annually in Sweden. An accident affects the individual severely -
frequently at a relatively early age in comparison with many other
problems encountered in working life. Occupational accidents are
also extremely expensive from the national economic viewpoint.

The Fund supports accident-prevention research and development work
with a diversity of objectives and approaches. This ranges from
the investigation of accident situations throughout entire indus-
tries to technical measures designed, for example, to improve the
safety of an individual operation or concerned with the design of
special machines and tools. The recording and follow-up of
accidents which have taken place, as well as "near misses" are
dealt with under this heading. For obvious reasons, it is
impossible to delineate the area exactly.

Several project activities associated with accident nrevention
work are dealt with under other headings. One such example is the
heading of "Safety devices and personal safety equipment".

Projects in the problem area of Accidents, general include model
and methods development, survey projects and hazard analyses.
The area includes studies of accident sequences and projects
designed to provide increased knowledge of hazardous working
procedures, operations and entire production systems.

The area of Accidents, technical measures covers nrojects designed
to develop more specific solutions to problems which adversely affect
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safety in working 1ife. By nature, these projects are devoted to
solving problems or to methods of eliminating hazards. The area
includes technical development work aimed at modifying machines,
tools and working processes so as to improve safety, as well as the
development of instruments and methods of measurement to warn
against accidents.

A great deal of the support provided by the Fund for occupational
accident research consists of the basic grant to the Occupational
accident Research Unit at the Royal Institute of Technology (KTH) in
Stockholm. The principal aim of the group - which consists of

five researchers - is to conduct interdisciplinary research with

a practical orientation, and to submit proposals as to measures
designed to reduce the number and severity of occupational accidents.

Since its inception, the Fund has assigned a high priority to
accident research. Work to date has included a large number of
projects dealing with forestry. However, R&D work has either been
completed or is in progress in a large number of fields of activity.
Several projects have been devoted to the mining industry and
underground work,both as regards improving the basis for allocating
priorities (statistical analyses) and the development of practical
measures which, in some cases, have resulted in the production of
prototype equipment. The fields of agriculture, transnort and
traffic safety have been the subjects of similar studies. Project
work dealing with vehicular accidents and accidents due to falls

has been undertaken to develop various means of preventing such
accidents. Safety procedures and methods of hazard analysis for use
in industry are being developed.

The Occupational Accident Research Unitconq]udedthefﬁrstphaseof’1tswork
during 1980 having completed studies of accident hazards anq safety
activities in five different industries. The reports also include
proposals on modifications designed to improve safety. The areas to
which the group devoted particular study were stee]works, wire

rolling mills, mines, construction, railway operations anq

maintenance work. The group was also generally involved in

activities on the national, Scandinavian and international Tevels.

Other bodies interested in R&D in the field of accidents include

the Swedish Construction Industries Health Research Foundation, the
Swedish Council for Building Research (BFR),the Mational Swedish Board
for Technical Development (STU), the Swedish Transport Research
Commission (TFK) and several others. The Fund has co—opgrated with
bodies such as BFR in financing project activities relating to

traffic safety. Work in this field is in progress at the Nat1opa1
Swedish Board of Occupational Safety and Health and, to a certain
extent, at the Swedish Centre for Working Life.

The availability of data and statistics which can provide.guide-
lines to developing various types of corrective measures 1S an
important prerequisite to tackling the problem of industrial
accidents. The corrective measures referred to relate, for
example, to the industries, groups, working.operations, parts of
the body, machines and tools affected. It is hoped that the
Industrial Accident Information System (ISA) operated by ASS will,
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in future, facilitate the introductijon of such measures. In this
context, close and continuous operation is needed between various
customer and commissioning groups (of which the Fund is one) in order
for the system to be designed in a manner which will guarantee the
utilisation and dissemination of the large quantities of information
on past accidents recorded by the ISA system. The system is of wide
general interest as regards research and development work into
industrial accidents since it contains information regarding every
such accident which occurs in Sweden, including details regarding
the particular working conditions and a description of the events
preceding the accident.

An accident is the result of a series of events Tinked by many
different co-ordinating factors. Therefore, it is essential that
research and development work in the field of accident prevention
is conducted on a wide interdisciplinary basis, R&D work already
carried out indicates that an excellent insight is needed into the
organisational structure and production methods of the comnany, how
?he safety function is organised and how the supervisory function
is designed to carry out accident prevention activities in an
effective manner.

We are aware that the work organisation is likely to be of major
value, in terms of evidence, when an accident occurs. This applies
particularly to the production control, information processing

and supervisory functions. In addition, the rapid technical

changes which occur in working 1ife also entail new and unknown risks.

The effectiveness of the safety organisation and the occupational
health service is of great importance in this context. Recent

R&D work has demonstrated the need for including organisational
studies when making a detailed examination of the resnonsibility for
safety at different levels within companies.

In general, the feedback between accidents and measures designed to
prevent or minimise the risks of recurrence is far too weak. Further-
more, far too many injuries are caused by accident hazards which

have been known for a considerable time. Departures from applicable
agreements and instructions occur frequently. Responsibilities need
to be more clearly defined. In this connection, it is hoped that

last year's reform of the penal code whereby a prosecution must be
brought for contravention of the working environment legislation

will also be a corrective factor.

The availability of efficient systems for carrying out the ongoing
work of accident prevention in working life is of major importance
to the creation of better feedback mechanisms between accidents and
preventive measures.In future,the Occupational Accideat Pesearch Unit at
KTH will be concentrating on activities such as the production of a
manual of accident investigations, experimental work (including
specific deviation reporting) and applied experiments in hazard
analysis for planning construction sites. Greater attention must be
drawn to the role played by planning, project and design personnel
in relation to safety conditions in our workplaces and to their
responsibilities in this regard.

Initiatives should also be taken, together with various bodies
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representative of industry, to review the situation regarding
accidents and safety, in similarity to what has been carried out in
the forestry industry. Safety nrogrammes of this tyne are also use-
ful in relating associated problems of interest to concrete develop-
ment work in the improvement of safety, tools, machinery etc. Such
problems include the development of nurchasing procedures, specifi-
cations of requirements, checklists, training and information.
Greater attention must also be paid to maintaining liaison with the
manufacturing, supply and purchasing functions within companies.

Continued efforts of various kinds must be made to deal with the
serious accident problems in mining and underground work, blasting
operations and electrical work. Greater attention must be paid to
traffic safety, transport, vehicular accidents and falls, as well as
to service and repair work. A1l of these activities are seriously
over-represented in the accident statistics from 1979 on.

Easily available information should be produced summarising the
work concluded in the forestry area, the measures undertaken in
certain industries for reporting near misses and details of certain
technical development projects.

Information and training are key concepts as regards this entire
problem area. For example, how does one Tearn that a job is
dangerous, given that the likelihood of a single individual meeting
with an accident is so small? Creative efforts to develop new ideas
are needed as well as more detailed pedagogic/psychological measures
and information.

The recruitment of research personnel, the lack of continuity in
activities and the associated probTem of gatherina knowledce in the
area must be taken into account during the current planning period.
In terms of the Fund's work, the area has a high priority, which,
however, is not matched by the level of activity even when the work
of the Occupational Accident Research Unit is includecd.Consideration
shouldalso be jiven to the establishment of Scandinavian and national
research grants to develop the requisite project leadership and
research skills.

Co-operation at national, Scandinavian and international level is
important in view of the extent of the research field and of present
requirements such as the development of methodologies. Among other
factors, ways must be found of integrating the more practical type
of development work with organisational and model study activities.
Seminars, possibly including an international gathering as the
follow-up to previous seminars, should be arranged as nart of this
effort.

There are many reasons why the Fund should appoint an assessment and
programme group for the accident area as a whole. For example, a

group of this type could evaluate the work of the Occupational Accident
Research Unit,initiate activities - particularly cc-ordinating programmes
in close co-operation with the parties involved - and otherwise
stimulate interest in accident prevention work. The advent of the

ISA system and its utilisation should also provide a reason for

I
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reviewing the conditions relating to future research and development
concerning accidents at work.

Planned activities

0 Establishment of an assessment and programme groun for the area
as a whole

) Increased Tiaison with industrial bodies and institutions for
the purpose of initiating R&D, including the co-ordination
of safety nrogrammes

0 Follow-up and evaluation studies relating to the feedback
between accidents and preventive measures

0 Initiation of commission assignments and development work in
relation to the ISA system

0 Holding of national and international seminars

0 Production of easily-available summarised information including
details of work carried out in the forestry industry, renorting
of near misses and certain technical development projects
which have been completed

0 Increased level of contacts with company manufacturing, supnly
and purchasing functions.

0 Increased attention to the importance of technical modifi-
cations in reducing accident levels

0 Organisational studies to be carried out to establish safety
responsibilities at different levels in the company/organisation.

0 Follow-up functional studies of equipment, machines, tools etc.
which have been developed. Applications, flexibility etc.

0 Increased level of contacts with design and project personnel.

Occupational Accident Research Unit

0 Continuation of work in accordance with earlier guidelines.
Planned activities include the publication of a manual
containing details of accident investigations, experimental
work including specific deviation reporting and trial proce-
dures for hazard analysis in planning construction sites.
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WORKPLACE AND MACHINE DESIGN, VENTILATION AND SAFETY EQUIPMENT

Cost Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
50. General work-
place design 0,4 0,8 1,2 1,6 2,0
51. Premises 1,5 0,5 0,7 0,9 1,2
52. Layout 0 0,3 0,6 0,8 1,1
53. Design of
working area 1,0 1,3 1,8 2,4 3,0
54. Machines 1,7 1,2 2,0 2,5 3,0
55. Tools, equip-
ment 0,5 0,5 0,6 0,7 0,8
56. Ventilation 2,1 1,3 1,5 1,7 2,0

57. Safety devices,
personal safety
equipment 1,2 1,0 1,0 1,0 1,0

Total cost,
SKr million 8,4 6,9 9,4 11,6 14,1

of which the

following sums

were approved

and set aside as of

31 December 1980 7,4 6,2 1,5 0,1 0

The first six problem areas Tisted in the table above cover the
physical configuration of the workplace from its overall design to
the individual machines and equipment. These areas deal primarily
with problems concerning two or more working environment factors.
Similar problems which are concerned with just a single factor are
dealt with under that specific heading.

As regards ventilation, the problem of general ventilation is dealt
with in the context of the premises and workplace as a whole, whereas
process ventilation is associated with the technical and mechanical
equipment with which the workplace is provided. Safety devices
comprise those installed separately in the workplace and those

fitted to machines or equipment. Personal safety equipment is
required when these safety devices are not considered to give
sufficient protection.

The problem areas included under the main heading are extremely wide,
and probably affect nearly every working individual in some way or
another. Undoubtedly, they include all of the most serious problems
of the industrial scene.
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However, even though the areas listed include a range of problems
concerning workplace design, it should be noted that discussion

is confined to the physical conditions. Obviously, there are clear
links with other aspects of the working environment such as
scheduling, planning, communications between employees, work
organisation etc.

Project activities in the areas under discussion are usually of a
practical nature and relate to a large number of industries. They
may be concerned with the carrying out of investigations and the
drafting of proposals as a basis for planning and development,
constructing reference installations for specific workplaces or
developing prototype technical equipment.

Although many of the projects relate to the engineering industry,
the overall pattern shows that support is spread across a large
number of different industries. Only a few examples are quoted in
the following discussion to show the breadth of the activity.
Support from the Fund has enabled a research group to participate

in the planning, acquisition and evaluation of catering facilities
shared by the local authority and county council at Harnosand.
Experience of and development potential for industrial and craft
enterprises are being studied. Rustproofing plants, freight
terminals and ore dressing plants are other areas of study. The
workplaces of locomotive drivers, milking parlour attendants, welders
and machinists have been investigated, as have the conditions
prevailing in control rooms and at VDU terminals. The prototype of
a new type of 1ifting device for fork 1ift trucks has been produced.
In the area of ventilation, work has been carried out in paint
factories, steel plants and on ships. Comprehensive efforts have
been devoted to developing point extraction facilities in various
working operations. Finance provided by the Fund has also been used
to publish a ventilation project planning manual for the engineering
industry. Lindholmen AB in Gothenburg have been assisted in carry-
ing out a project devoted to the design and construction of a
ventilation research facility. Finally, as regards personal safety
equipment, support has been approved for several projects devoted

to developing safety gloves for various applications.

The budget for the area as a whole has expanded steadily. However,
the budget for 1980/81 is expected to be Tower than the 1979/80
outturn. This is due mainly to the fact that activities under the
heading of "Premises" have been cut back appreciably with the
completion of a couple of major projects, and to a probable temporary
Tull in the area of "Machines".

Despite the numerous projects which have received ever-increasing
support from the Fund, there remains a major need for further efforts

in several of the problem areas. High priority should, obviously,

be given to those areas in which efforts are being made to deal with
the overall physical environment in an integrated manner.

Admittedly, the picture is dominated, in many cases, by a single
working environment factor. However, interaction between several
factors e.g between noise and ventilation, working posture and

safety devices, accidents and Tighting etc. is much more usual.

A wide range of competence is required on the part of the researchers
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and project leaders assigned to carry out projects. Apart from
experience of the working environment, a knowledge of design
engineering and even an insight into the market situation of the
final pfoduct are required. The scarcity of competent researchers
and project leaders is one of the reasons for the present limited
extent of the Fund's work in the area. However, suitable personnel
should be available from the industrial research institutions,
techno]ogical institutes, consultancy firms and other private
companies. Another reason for the relatively slow nace of develop-
ment in the-area in relation to its needs may be a lack of knowledae
as to the willingness of the Fund and the means available to it to

provide support for work designed to devel PR
hazards. 9 velop methods of eliminating

A spec1f3c planning basis for granting support to R& in worknlace

and machine design does not exist. Therefore, one of the important
tasks undertaken during the planning period will be the establish-

ment of contact with different industries to stimulate and initiate
projects in the area.

A grgat qeal of R&D work has been carried out in the area of
ventilation, although the field has not been covered completely.
Therefore, Fhis should now be an appropriate time to review the
results achieved, and to use this as a basis for formulating future
research and development needs. A need for further knowhow
deve!opmgnt and applied research into both general and process
Yent11at1on can be foreseen. Areas of impoFtance would appear to
1nc]ude the development of a project planning basis and specifi-
cations of requirements, and the establishment of procedu}es and
methods of inspection and maintenance.

%n the.area of safety devices and personal safety equipment, there
is a limited neeq for research in various sub-areas including
methods of checking the operation of breathing equipment.

Planned activities

Workplace, machine_and_tool_design

(Referring to designs based on consideration of two or more working
environment fgctors. Where only one factor is involved, see the
specific section where this is dealt with in detail.)

0 peve]opment of an improved planning basis by surveying
industries, occupational groups, machines and types of tools.

0 Increased Tevel of contact with designers, product developers
and mqnufacturers e.g. through industrial bodies or other
associations. Information conferences on suitable subjects.

0 Development of expertise in research and project leadership

0 Distribution of information regarding the means available to
the Fund for granting support to technical development work

0 Increased efforts by the secretariat to initiate projects,
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to disseminate information during the final ghqsg of the
project and to undertake other follow-up activities.

Ventilation
0 Co-ordinating discussions with BFR and STU
0 Production of project planning basis and specifications of

requirements

0 Development of procedures and methods of inspecting and
maintaining ventilation plants

0 Engagement of consultants to examine R&D requirements and
propose measures to be adopted

o} Publication of a bulletin to disgeminate results of
projects of a practical orientation

el ibeiid? A A A s PR Y R e tutadn et bl

0 Additional work on breathing equipment

0 Certain work on safety gloves and protective clothing.
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PSYCHOSOCIAL WORKING ENVIRONMENT PROBLEMS, WORK ORGAMISATIOM AND
CO-DETERMINATION

Cost Estimated Budcet Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
60. Working life
research,
psychosocial
problem areas,
general 3,2 5,5 6,0 6,5 7,0
61. Work schedules 1,6 2,3 2,6 2,8 3,0
62. Working envir-
onment and
absenteeism/
personnel
turnover 0,9 1,1 1,4 1,6 1,8

63. Work organi-
sation with
emphasis on
production
techniques/
technical
modifications 3,0 3,2 4,0 4,6 5,0

64. Work organi-
sation 2,3 1,2 2,3 3,1 3,6

65. Planning and
development
processes 2,4 1,0 1,4 1,8 2,0

66. Co-deter-
mination/
exertion of
influence 4.4 4,6 4,4 4,5 4,6

69. Working Tife
research,
psychosocial
problem areas,
other 0 0,1 0,6 1,0 1,5

Total cost,
SKr million 17,8 19,0 22,7 25,9 28,5

of which the

following sums

were approved and

set aside as of

31 December 1980 17.8 17.4 4.2 2.1 0.1
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As the above breakdown shows, the area of psychological and social
working environment problems, work organisation, co-determination
and working Tife problems embraces an extremely wide research field.

ijany people suffer from pressure and stress,monotony and boredom,and
feel that their chances of influencing their work situation are
small. For several reasons, it is essential that attention be paid
to these problems. There is wide political agreement to the effect
that work should be meaningful, and should provide the individual
with motivation and job satisfaction.

The advent of the Co-determination Act has stimulated interest in
and highlighted the need for research, development and experi-
mental work designed to establish practical forms of democracy in
our workplaces.

The area ranges from project activities such as psycho-physioiogical
studies of human biorhythms, the different levels of sleep, gastric
and intestinal ailments etc. to co-determination problems, worker
representation in companies, the co-determination aspects of
company financial planning etc.

The field of research involved here is extremely diversified.

In many respects, the psychosocial problems are interrelated with
those of co-determination and democracy. However, the areas of work
organisation and co-determination are strongly associated with
projects relating to machines, premises, tools and equipment etc.
(see section dealing with "Workplace and machine design etc.")

The purpose of research in the psychosocial area is often to identify
the hazards and problems of the working environment by analysing

the individual's experience of it. In this context, the interaction
between the individual and his working environment, as seen in the
overall perspective, is extremely important. Psychological and
social effects can occur, not only as the result of chemical and
physical health hazards, but also as a consequence of organisational
circumstances, wage forms, working hours etc. Thus, psychosocial
conditions may be regarded both as an effect and a cause of various
working environment problems. For this reason, many problems and
projects of relevance to the psychosocial area are included in other
sections of the programme. The orientation of the research measures
is largely behavioural.

The various problems analysed in the context of the area as a whole
may be concerned with the increased Tevel of computerisation and
automation which, although bringing advantages of many kinds to
employees, have also created a range of problems. For example,
although noise, aerosols, gases etc. can sometimes be reduced or
eliminated by the introduction of new methods, other, fresh problems
such as a less interesting job content, greater monotony and working
assignments of a more isolated nature usually arise.

The solutions may lie in a more carefully considered work schedule,
a more democratic work organisation and revised working times.

In this area, the Fund has the task of furnishing the basis for
activity of a more practical orientation.
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Activities in the psychosocial area are wide-rangino both as regards
the selection of industries and occupational groups, and with respect
to definition of the problems and research methodology. For this
reason, the board has decided to set up a special programme and
planning group in the area as part of the long-term planning work.

The group will contribute in the form of an evaluation of
activities to date while devoting greater efforts to initiating
continued R&D work, information and training activities etc. in the
area. The group will also make proposals as to how the area should
be structured in a manner compatible with its requirements.

In its work, the group will cover the entire psychosocial field
from psycho-physiological and behavioural-toxicological matters
to the more socio-psychological or sociological problems. The group
consists of representatives of the principal organisations.
Specialist knowledge relating to various scientific areas will be
supplied by experts and consultants. The co-determination area
and problems regarding the democratisation of working 1ife will
include, firstly, projects devoted to direct monitoring of the
Co-determination Act and its effects and, secondly, problems of
working life related to local union activities, analyses of
management and control systems, company problems, the roles of
parties and colleagues, the development of forms of co-operation,
the problems of exerting influence in conjunction with structural
changes etc. Project activities are being conducted from the
sociological, organisational theory, psychological or direct legal
viewpoints. The private sector is being analysed as well as the
public and local sectors.

Although research into the democratisation of working life has been
concerned mainly with the Co-determination Act and related agree-
ments, an entire complex of legislation in the areas of the working
environment and co-determination are obviously involved in principle.
In this context, it is essential to form a picture of these
different regulatory systems, their mutual relationships and the
effects which they may entail. The relationship between the
Companies Act and the Co-determination Act has attracted attention
in recent years - something which also applies to the drawing of
boundaries to political democracy in the public sector.

Support for research in this wide-ranging area is essential. It is
also important that parties affected by the investigations -
especially those at local level - be provided with feedback as to the
findings. In Sweden, the Fund is the principal provider of finance
for research and development in the areas of working 1ife behavioural
science and co-determination. However, substantial support is
provided by other bodies and, therefore, the Fund has established
close co-operation mainly with the Swedish Building Research Council
(BFR), the Swedish Social Research Commission (DSF), the Bank of
Sweden Jubilee Fund (RJ), the Swedish Humanistic and Social Science
Research Council (HSFR) and the National Swedish Board of Research
Councils (FRN) in discussing matters such as the joint financing of
various R&D activities. Because of their nature, many projects have
only fallen partly within the ambit of the Fund's activities.

In several such cases, the projects have been financed jointly with
one or more of the above bodies.
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Several surveys have been carried out in recent years into special
occupational groups and in relation to the sub-area of Working life

research, psychosocial problem areas, general. This area embraces

a wide spectrum of projects dealing with topics such as physical
stresses caused by the pace of work, mental stress, monotony and
alienation, as well as job satisfaction and deriving a sense of
meaning from the job. Groups which have undergone investigations
of this type include schoolgoers, office staffs, medical staff,
journalists, divers, police and military personnel.

These occupational group investigations have proved to be of major
value to the labour market organisations, for example, when planning
and allocating priorities to working environment activities.

Surveys of this type should continue to be carried out in future.
However, as in the case of categories including journalists and bus
drivers, the investigations should be succeeded by education,
training and practical implementation.

In addition, special analyses have been carried out of the stress
concept and of the more psycho-physiological problems associated
with stress.

It may also be noted that further efforts are needed in the area of
psychosomatic disturbances and the reactions of the body when
subjected to the wear imposed by a high work rate, shift work,
piecework and a poor working environment. It is important that the
relationship between working environment and health be established
and long-term R&D measures of a more fundamental character are also
needed to this end.

Alcoholic and drug abuse problems are now a major social concern.
Every year, alcohol causes the deaths of six thousand people either
directly or indirectly. Even though the problem itself is outside
the scope of the Fund's activities, it has obvious implications for
working life. Alcohol abuse is probably related to factors such as
conditions of work organisation, accidents and even absenteeism.
For this reason, activities in this field may need to be undertaken
during the next few years.

Some further problems should be noted in addition to the research
areas listed above. These include solitary workers who are subject
to particular pressures at work. SoTitary work is carried out in a
range of different occupations, those already studied with Fund
support including locomotive drivers, hospital night staff and police.

Finally, there is a major need for theory and methods development

in the behavioural science field, particularly as regards the
production of practicable enquiry forms and batteries of tests as
used in company health and welfare,and by industrial medicine clinics.
A summary of the present state of the art should also be produced.

There is now a relatively good deal of knowledge concerning Working
time schedules, particularly as regards the effects of the working
scheduTe on an individual from the psychological-physiological view-
point.
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One of the centra! problems is to determine how sleep is affected,
for example, by night and early morning working, and to identify
the_short-term and long-term medical symptoms whereby this is
manifested. '

One of the more important assignments carried out during this
programme will be the experimental introduction of improved working
schedules which will subsequently be monitored by researchers and
reported on to other interested parties. The utilisation and
transmission of the research findings and other experience gained
dur1ng the seventies will be a primary task during the planning
period. .A conference on working hours will be organised in 1981

as the.f1rst step in this task. This will concentrate on methods of
following up research which has been completed in the area.

It may also pe advantqgeous to organise an international conference
during the 1ife of this programme as part of the work of stimulating
contact between Swedish and international research in the field.

Despite_the fact that research has already produced a series of
conc!us1ons, there remain important aspects of study in the area.
For 1n§tance,.two-sh1ft working has not been subjected to detailed
ana1y§1s. Neither have studies been carried out to ascertain whether
unsocial hours other than shift work are associated with major
problems which may have been overlooked, and whether the social
effects have been adequately recognised. We do not have sufficient
knowledge of the relationship between certain particular problems
and !rregular working. This applies particularly to accidents.
Spec1a1 efforts should be made to examine the question of overtime
working and its influence on accident rates.

A number of.major projects was carried out, as part of the last
programme, in the area of Working environment and absenteeism/

personnel turnover. Some of these were devoted to statistical
assessments of the relationship between absenteeism and various

aspects of the working environment, while others were concerned with
the more specific analysis of various special problems. Thus, one

of the projects was concerned with women working in two jobs, while
another turned the problem of absenteeism upside down and asked,
1nst§ad, why people go to work every day. Happily, it is possible

to discern a trend towards a more practical apbroach. There has

been c10§e co-operation between the Fund's steering group on

abseqtee1sm and the corresponding group specially established by the
Swedish Emp]oyers' Confederation (SAF), the Swedish Confederation of
Trade Unions (LO) and the Federation of Salaried tmployees in Industries
and Services in conjunctionwith the national wage negotiations three years aqo .

As a follow-up to the practical initiatives taken b
. y the latter
group, the Fund will hold a conference on sick leave from work in
November 1981. In preparation for this conference, two consultants
3ﬁ¥§hbeen gngigid tg gather information on the practical measures
can be taken by companies and administrations to d i
the problem of absenteeism. catt with

Research in the field has indicated that there is a isti
. i . clear statistical
relationship between sick leave and working environment problems of
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various kinds, although a causal relationship has not been
established. In general, the level of sick leave absences is higher
in workplaces where the physical or psychological environment is
poorer than it is in locations with a good environment. Continued
efforts are needed to clarify a range of subsidiary aspects. The
proposals submitted by the Fund's absenteeism group (ASF Report

No. 1978:1) still appear to be partially valid. These are concerned
with the relationship between short-term and long-term absenteeism,
elimination in labour market competition, absenteeism in relation

to technical changes, the importance to the employee of means

of exerting influence etc. It is also important to emphasise the
need for research activities of a practical nature where e.g. the
work organisation is altered.

Finally, it may be taken that concepts which may influence the
direction of research in the area will be presented at the above-
mentioned conference.

Research dealing with Work organisation with emphasis on production
techniques/technical modifications expanded rapidly during the

course of the last programme. The Fund is sponsoring several major
projects in the computer field and has also held a notable confer-

ence on tne subject. A conference report entitled Datorer och arbete
(Computers and work)is published in Swedish.A long series of public
enquiries is under way and the Fund has striven to maintain close
contact with tnese.In some cases,this has also resulted in joint projects.

However, research has still only thrown brief glimpses of light on
several important topics and further R&D work in the area remains

a major need. The main topics in question include problems
associated with automation in industry,such as those resulting from
the introduction of industrial robots and numerical control machines.
Neither, in view of the rapid expansion which is likely to occur
during the next decade, has the subject of office rationalisation
been investigated in a sufficiently detailed manner. In terms of
research, the effects of computerisation on work organisation and
job content have barely been touched on. Furthermore, research

in the area should be concentrated to a greater degree than at
present on the translation of theory into practical experimental
and development measures. Contact should be maintained with the
pace-setting industries which are far ahead of the field in modern
production technology.

Despite the major gaps in knowledge which still remain in the field
of work organisation, considerable experience has already been
gathered in Sweden but, perhaps above all, abroad. For this reason,
efforts should be made to prepare reports based on this body of
accummulated experience and dealing with topics such as how the
ideal computer terminal should be designed, how a control room
should be laid out, how a robot work station should be arranged

etc.

In dealing with the question of employee influence in technical
changes, it is important that cognisance be taken of the timing
aspect or, in other words, that the employees are consulted at a
sufficiently early stage of the process.
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In ths_area, probably more than in other area of research, R&D
activities should preferably be of an interdisciplinary character.
The technical, ergonomic and behavioural aspects of the environment
must be considered together,particularly in cases in which it is a
matter of developing and testing proposed new work organisations

in experimental form.

The negd for theoretical research of a more Tong-term nature is
great in this area, just as in the psychosocial area and in the area
of co-determination as a whole. Research has now arrived at a
numbgr of findings by means of case studies and similar methods,

and it should be possible to integrate these in research models etc.
capable of advancing developments.

Several projects dealing with the analysis of work organisation
proplems, such as those which result from group work, have been
agsygned to the medical care sector, even though there have been
§1m11ar projects associated with the car industry, the sawmill
industry, the hotel and restaurant industry and others. Apart from
a few projects in the medical care sector, research has left the
problgms of working in groups (including the self-regulating type)
re]a?1ve1y untouched. This would seem to be remarkable given the
considerable interest aroused by these problems during the sixties
and seventies.

Both the employer and employee organisations have emphasised the
1mpor§ance.of establishing satisfactory procedures for work
organised in groups. The Fund should seek to initiate this type of
activity during the coming period.

There is also a need for R&D which will clarify aspects of work

such as the relativity of responsibilities, the demands of alertness
and concentration, the duration and scheduling of rests and meal
breaks, work leadership, solitary working, wage and salary problems,
and the influence exercised generally by employees over their own
work situation.

The area of Planning and development operations includes projects
dea]yng with the actual process of building and renovating working
premises, and with changes to the working environment in general.
Examples include a project on dairies, and studies of the planning
and development functions in large and small engineering companies.

Several opgoipg or completed projects deal directly with the
construction industry. For example, working environment manuals
have been prepared for project engineers and building consultants.

Projects related to planning and development operations have also
been undertaken in the medical care, hotel and restaurant, and
manufacturing industry sectors.

The development of shopping centres and office buildings/craft
centres represents a special problem of particular interest which
have been highlighted by a number of projects. In this case, the
important aspect is not the relationship between employer and
employee but that between the two groups concerned, on the one hand,
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and the building contractor on the other. R&D activities in the
area are concerned mainly with the means whereby those working in
these locations are given a voice in the actual planning and
development process. The problem is related to that discussed
under "Local safety activities/company health and welfare" and also
to the discussion in the section on the Co-determination Act. The
Fund has appointed a special working group to study the role and
modus operandi of the safety function. The group is expected to
suggest ideas and propose essential projects which will probably
be mainly of a practical, experimental nature and related directly
to the problem described above. The group appointed to deal with
the psychosocial area as a whole is also likely to become involved
in this aspect.

Mention should be made of some areas in which research is needed,
apart from the activity basis which the two above-mentioned groups
may propose. For instance, there is insufficient information on
the influence and information aspect of nlanning procedures.

As mentioned earlier, the planning process is of particular
importance in the context of new technology. In addition, company
long-term planning and budgetary activities represent a further
important area for R&D.

Furthermore, it is important that a complete project programme
be selected for study, preferably one which can be carried out
under ideal conditions. Regional safety officers, chief safety
officers, supervisors, safety engineers and other groups require
the best aids possible for carrying out their work. Thus, it is
essential that the experience and observations of the Fund and
other bodies be incorporated in working environment manuals and
factual summaries of various kinds.

The Fund should also take the initiative in disseminating the
information directed specifically to important groups such as
manufacturers, developers, architects, contractors etc.

The problems of co-determination and influence represent an
extremely wide field of activities. Interest in the area should
naturally be viewed against the background of the co-determination
reform, the Fund's broadened terms of reference and the inception
of the Centre for Working Life (ALC). In 1976, as part of its
altered terms of reference, the Fund was given the responsibility
of carrying out a programme in the area. Since then, several
major projects have been initiated and are in progress. This work
centres on the performance of evaluations and local monitoring to
ascertain how the Co-determination Act is functioning under working
conditions. The Fund has financed studies of co-determination

in the private sector, and in government and local bodies, both
large and small enterprises or administrations being investigated
in all cases. Two major conferences have been organised and
active work is being carried out continuously in co-operation with
ALC in the co-ordination of project activities.

Certain attempts were also made to monitor how the various research
projects worked in terms of co-operation with Tocal union organi-
sations, employers, reference groups etc. It is hoped that this
will contribute experience which will be useful to future research.
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Problems currently being examined include that of how a oroject
should be initiated, monitored and evaluated. Another important
guestion is how information should be disseminated if the'activity
is to fulfil the specified objectives.

Assessemgnts qnd analyses of the entire judicio-industrial
complex i.e. !ncluding legislation and regulations other than the
Co-determination Act also fall within the scope of this area.

The'basjs available for continued work in the area of co-determi-
nation include the report on the Fund's orogramme (Co-determination
and working life, ASF Report No. 1978:2), the publisaed program-
mes of the parties, the requirements identified by government
commissions and the judgments of the researchers themselves as to
what should be the subject of further analysis. With regard to the
latter, it may be noted that the Fund, in Autumn 1980, assembled
and summarised the researchers' proposals as to the areas which
should be given priority during the next few years. This document
has been circulated among the principal organisations with the
intention of stimulating discussion within them.

At present, research in co-determination is concentrated on
1pvest1g§tive case studies undertaken in companies and administra-
tive bo@1gs. The emphasis should be shifted gradually towards other
R&D activities of an urgent nature, such as research dealing with
control systems, development of the working role, management
prob!ems, and board, representative body and personnel adminis-
tration. However, surveys should continue to be carried out into
national and local co-determination agreements already signed.

Investigations of a legal nature are among those required to
estgb]ish the relationship between various industrial laws and
ordinances and, for example, to determine the interaction between
the Co-determination and Companies Acts. Relationships with other
groups of laws such as the Employee Representation Act, the
gmployment Security Act and the Promotion Act are also of special
interest. The functioning of the relationships vis a vis the
system of pq]itica] democracy, at both national and local levels,
is also an important aspect. The mechanism of interaction between
labour qnd co-determination legislation, for example in relation

to the introduction of new technology or long-term company planning
is another aspect which requires investigation. ' |

Duripg the'perjod, the new working rights committee was continually
provided with information on the Fund's co-determination project.
The ASF report on co-determination (ASF Report No. 1978:2) assigned

priority to a main area which now appears to be of even greater interest,

The area was referred to as working Tife in the political, economic
and legal structure. Co-determination was treated in a wider
context than ever before.

Co-determination in relation to cutbacks in operation and closures
affects the Fund's activities in two ways - as an important
co-determination problem and also as a psychological and social
stress imposed on the particular employees in their working lives.

In the area of co-determination, the first wave of projects is now
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in the course of completion. Therefore, it is also essential that
the information be utilised and disseminated in the best possible
manner. Experience gained from R&D to date also indicates the
necessity of stimulating theoretical analysis.

It is also important that future R&D activities be based on the
results which are now available. Therefore, various types of
discussions between interested parties and researchers regarding the
orientation of the research work are planned for 1981/82.

Planned activities

The area as a whole

0 Practical testing and experimental work. Knowledge which can
be translated into practical applications is now available in
several sub-areas. This is a matter of identifying and
evaluating solutions of a work organisational or other
character which may serve as the prototypes for other solutions,
and of designing reference workplaces in order to develop
complete or partial solutions.

0 Long-term, theoretical work of a scientific nature for the
purpose of assembling practical experience from case studies
and individual projects into cohesive entities, partly to
summarise the research activities and partly to create a
basis for future efforts.

) Continued support for studies dealing with work Toad and
health, an important element being psycho-physiological
into the relationship between psychological and physical
health.

0 Analyses of the psychological and social consequences of
physical and chemical working environment factors. Among
other considerations, greater attention should be paid to the
behavioural aspects as part of the development of elimination
techniques in the physical and chemical areas.

0 Better use than at present should be made of foreign
experience, for example through the agency of the Fund's
scholarship and guest researcher programme.

0 Behavioural science methods develonment.

0 Follow-up and initiatives relating to the work of the programme
and planning group dealing with psychosocial problems in
working life.

0 Continued studies into the occurrence and treatment of stress,
together with additional research of a psycho-physiological
character.

0 Continued studies of individual occupational groups and

87

branches of industry, including the follow-up, from the
practical aspect, of surveys already completed.

0 Studjes relating to organisation, communications and decision
-making processes in the area of medical care. Special
research into long-term care and experimental activities in
the sector. Corresponding activities in industry.

0 Stugies and information dissemination relating to solitary
work.

0 Equality in working life.

0 Alcohol problems directly associated with working 1ife.

0 Initiatives by the newly-established programme and planning

group for psychosocial problems in working life.

Work schedules

0 ng-shift and rota work, irregular forms of working other than
shiftwork, and problems associated with overtime working
should receive priority.

0 Relationships between work schedules (especially overtime)
and accident hazards.

0 Continued study of biorhythmic adaptation to different tynes
of irregular working. Theoretical work designed to integ%ate
Swedish and international research findings into usable
research models.

0 The association between work scheduling and technical develop-
ments. Special problems: automation, elimination of night
shift, employment effects and insecurity.

0 Support for experimental activities and practical testing of
"ideal" work schedules.

0 Conference in 1981, possibly followed by international
conference in Spring 1983.

0 Activities of a practical orientation.

0 Re]a?ionships between absenteeism/personnel turnover and
elimination in labour market competition.

0 Re]ationships between absenteeism and technical changes,
employee influence, and on-the-job introduction and training.

0 Effects of altered work organisation on sick Tleave.
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o Close co-operation with government commissions currently in
session with regard to priorities and the need for research
in the data processing field.

0 Projects dealing with highly technical workplaces in industry

and administration (office working environments). Strategies
for dealing with the use of alternative technologies.

o Computerisation and solitary work.

o Theoretical development.

0 Continued studies of various types of work organisation problems
such as experiments in group working.

0 Work organisation factors such as illness promoters, and the
clarification of psychosomatic and psycho-physiological
changes.

0 Further activities relating to the requirements of altertness
and concentration at work, responsibility relationships,
breaks, work leadership, means of contact at work, control of
the pace of work and specialisation in working life.

0 Management roles at different levels.

0 Problems of mobile workplaces.

0 Increased support for practical experimental activities with
the emphasis on overall rather than partial solutions.
Long-term analytical work based on experience gained.

0 Utilisation of foreign experience.

0 Studies dealing with the exertion of influence and the
information process.

0 Criteria of a good planning basis for modifying the working
environment.

0 Special planning problems related to the introduction of new
methods and studies dealing with the overall development
process.

0 Production of aids such as manuals, checklists etc.

0 Further information activities relating to successful planning
and development operations.
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0 Initiqtives and proposals by the newly-appnointed groups
study1ng the role and method of operation of the safety
function, and the psychosocial problems of working Tlife.

0 Some re-orientation of research into co-determination from
investigative case studies to aspects such as the study of
Tocal co-determination agreements, analyses of a more
specialised nature and practical experimental activities.

] Support for investigations into the interaction between the
various Tabour Tlaws and ordinances, including the Working
Environment Act, the Employee Representation Act, the
Promotion Act, the Employment Security Act and others.

0 Stu@ies of the problems of exerting influence and psycho-
social effects associated with redundancies and structural
changes.

0 Support for scientific analytical work regarding the develop-

ment of industrial democracy, based on the experience which
has been gained.

0 Dissemination of information.
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LOCAL SAFETY ACTIVITIES. COMPANY HEALTH AND WELFARE

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/84
Cost, SKr million 2,8 2,5 2,2 2,6 3,0

of which the following

sums were approved

and set aside as of

31 December 1980 2,8 2,4 1,0 1,3 0,4

This area deals with projects concerned with analysing the pre-
requisites for productive safety and working environment activities
in companies and administrative bodies. This includes analyses

of the functions of key safety personnel, including their dealings
with the industrial inspectorate and others responsible for the
working environment. The area also embraces projects carried out as
part of the experimental activities financed by the Fund in the area
of company health and welfare for small companies in co-operation
with the county councils , and other projects dealing with

the forms and approaches of company health and welfare activities.
This area is one of main activity which has a relatively small
budget. However, some extensive studies have been carried out,
particularly in relation to the approach to company health and
welfare. A number of projects have dealt with the effectiveness of
safety activities in small and large companies, while another was
devoted to analysis of the aids and procedures used in making

safety rounds. The role of regional safety officers has also been
studied, while a number of projects relating to the problems of
accidents are also in progress.

The form and organisation of local safety activities vary consi-
derably from sector to sector of working Tife, the area being one

in which wide variations in efficiency and work form may be observed
between different companies and branches of industry. General
discussions constantly produce the complaint that the operation of
lTocal activities in the area of the working environment is poor

and that many of the relevant problems are never solved due to
deficiencies in the safety organisation.

The foregoing underlies the decision of the Fund to set up a
working group representatives of the parties involved to

examine the role and workings of the safety function.

The main task of the group, as a pTanning and initiative body,

will be to develop R&D projects of a practical orientation designed
to serve as examples of how working environment problems can be
dealt with at local level in various sectors of working Tife.

Since its formation in Autumn 1980, the group has discussed a wide
range of project proposals and possible initiatives. These include
the outline development of an attempt to develop procedures to
assist small companies in their safety activities.

e ——



A hearing involving researchers in the field has been held as a
background to the continued work. (Published in swedish in a report

entitled "The role and workings of the safety function", ASF researcner

hearing, 1930).

This area is related most closely to those of work organisation,
planning and development. However, the problems affect most of
the various projects financed by the Fund, especially those with
a practical orientation.

In the area of company health and welfare, projects are being
conducted in Stockholm, Gotnenburg and Bohus counties, and under
the direction of the county council in Kopparberg.

The organisation of these projects and the experience gained to
date are detailed in the two sub-reports which have been circulated
to the current company health and welfare committee among other
recipients. It has proved uniformly difficult to nersuade
companies to join the company health and welfare programmes
available. The decision-making process within the county council
organisation has also proved to be somewhat of an obstacle to
project development in most of the councils where experimental
activities are in progress or being planned.

A project in the form of a pre]iminéry study was carried out under the
direction of the Swedish Council for management and organizational
behaviour to plan experimental work dealingwith the organisation of the
psychosocial function in company health and welfare. The concepts and
experience which emerged from the project should be of value in
developing similar research activities into various forms of
nsychosocial work in the field. In this context, the Fund's

new programme and planning group for the psychosocial area is
expected to produce interesting proposals.

Company health and welfare and industrial medicine information
systems are being dealt with as part of a major project programme
underway at the Orebro Occupational Medicine Clinic and Linkoping
University. The programme deals with the collection, storage and
processing of information relating to exposure and health. There
is a considerable need for the developbment of a co-ordinated
system of collecting information regarding environment and health
for processing within individual health and welfare units. The
development of methods and systems of computer-aided epidemiological
occupational medicine is an extension of this. At oresent, there
are major problems involved in the use of epidemiological studies
to obtain a clear picture of the relevant exposure data. Measure-
ment procedures must be developed to provide a proper means of
estimating the incidence of chemical substances and other environ-
mental hazards.

The Company Health and Welfare Commission, Linkoping University
and the Swedish University of Agriculture at Garpenberg have all
received support for similar activities. Since the work is
related to a number of other efforts in the area which received
financial support from the Fund at an earlier stage, a special
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co-ordinating group has been set up within the framework of the
project package.

The company health and welfare committee will continue its work
during 1981 and 1932 ,and the Fund should devote careful study to the
various priorities and requirements advanced in this context.
Experimental activities involving various forms of psychosocial
work are being carried out, with the assistance of the Fund, at
several locations throughout the country. It is essential that
these activities be documented and evaluated in some way. The
Fund's support should be concentrated on projects which establish
useful forms of psychosocial field work in companies and
administrative bodies.

The working group on the role and workings of the safety function

will submit a draft programme this vear.In this connection, it should

be noted tnat it has already been decided to propose research measures
which emphasise the relationships between the company safety function on
the one nand and the line organisation on the other.An awareness of the
working environment and a sense of responsibility must be integrated

into the line organisation in a suitable manner as determined by the
group. This conclusion is also supported by several other Fund projects.
Thus, its achievement is one of the basic premises used in planning

R&D activities on the part of the working group.

The group will assign particular prominence to the problems

qf small companies. The problems are also greatly accentuated
in cases in which there is no safety committee. This highlights
the need for improving the working basis of the regional safety
officer and also the conditions for operating company health and
welfare on a regional basis.

The working group will attach particular importance to the study of
successful examples of how to conduct safety and workina environ-
mept activities. Investigations will be carried out in the private,
primary municipal, county council and government sectors.

In summary, the level of R&D activities should increase, and ideas
proposed by the ASF working group and the company health and welfare
committee should form the basis of orientation of the Fund's
project work in the areas of company health and welfare, and the
working procedures and effectiveness of working environment
activities.

Planned activities

0 Continued co-ordination of projects relating to company
health and welfare,and occunational medicine information
systems.

0 Support for practically-orientated projects devoted to

ana]ysing the relationships between working environment
activities by both the safety function and the line
organisation.

0 Priority for studies dealing with working environment
research in small companies.




Analysis of the conditions reguired to improve the role of
the regional safety officer and regional company health and
welfare.

Studies of "successful" examples of how to conduct safety
and working environment activities.

Support for various measures and initiatives aimed at taking
account of the psychological and social aspects within the
framework of the work of the safety and company health and
welfare functions.

Follow-up activities and initiatives associated with the
work of the company health and welfare committee, and of
the Fund's working group dealing with the role and workings
of the safety function.
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GRANTS FOR TRAINING AND INFORMATION ACTIVITIES
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TRAINING
Cost Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
80. Production
of training
materials 8,1 17,5 11,0 12,0 12,0
81. Basic training,
residential 10,3 10,7 15,0 25,0 25,0
82. Study circles 3,4 3,7 6,0 7,0 8,0
83. Further
training,
residential 8,5 10,5 17,5 17,5 20,5
84. Further
training,
study circles 1,8 2,5 2,0 3,0 3,0
85. Training of
discussion
leaders 4,4 3,0 8,3 8,3 8,3
89. Training,
miscellaneous 1,6 2,0 4,5 5,0 5,0
Total cost,
SKr million 38,1 49,9 64,3 77,8 81,8
of which the
following sums
were approved
and set aside
as of 31 December
1980 38,1 34,0 0 0 0

Background

Since the establishment of the Fund, training problems have
represented a key aspect of its activities. The following was one
of the statements made regarding training at the very outset in the
original commission report and the Bill introduced to establish the
Fund:

"In the opinion of the Commission, it should be nossible to provide
support for supplementary advanced training of various occupnational
groups in the company health and welfare area, and in the area of
industrial safety in general. The Commission considers it espe-
cially important that particular attention be devoted to the
training problems as they apply to safety officers - both as regards
basic training and ongoing advanced training. This is orobably an




area where there is room for substantial, capital-intensive
measures."

On the other hand, it was stated that finance should not be made
available for basic training involving various educational reforms
or similar measures. Neither was it proposed to provide grants
for the basic education of personnel such as doctors, safgty
engineers, ergonomists and industrial hygienists working 1n the
company health and welfare field.

These statements formed the basis of the work subsequently
delegated to the working group set up by the Fund in 1972. The
task of this group was to examine the problems of training and
information in the area of the working environment. In June 1973,
the group submitted a report (1973:5) detailing the work proposed
to be undertaken in the area. In summary, it was proposed that
priority be given to the following:

0 basic training of all safety officers

0 preparation of training materials

0 training of instructors and discussion trades

0 experimental activities and assessment of new training
methods

0 advanced training of other personnel in the company health
and welfare field

0 review of the role of the safety officer to faci]itqtg the
revision of existing and the preparation of new training
packages.

In 1974, the existing Industrial Safety Act was amended and
regulations were introduced placing on employers and emp]oyges the
joint responsibility for ensuring that safety officers received
the requisite training.

It was assumed that the direct costs of training should be met
from the Fund's finances.

As a result of the provisions of the Act, the pripcipa] organi-
sations in the various areas met to conclude detailed agreements
on the principles and scope of training.

The "Training committee for occupational safety matters" which .

was attached to ASS (then known as the National Board of Industrial
Safety and health), was established at this time.The committee was set up
to act as a consultative and co-operative body in training mat@ers,
and to propose recommendations to the board of the Fund regarding

the granting of finance for training activities. A1l of the above
formed the basis for a unique national effort in the field of
training in the working environment - an effort which is probably
without parallel in any other country.

To date, the Fund has contributed nearly SKr 0.25 billion to
various training projects (up to the middle of 1981). One-third
of the grants have gone to the basic training of safety officers
and supervisors, and about one-fifth to further training of the
same categories. Nearly 400 000 individuals have undergone some
form of training during the period.

The implementation of such a comprehensive training programme
required major efforts on the part of the labour market organi-
sations, either jointly or individually, industrial bodies such as
the Vocational Training and Working Environment Council of the
Transport Trades (TYA)and the Construction Industries Health Committee,
and of the training bodies. The latter, in particular, renresented

a major resource in carrying out training in study circles, and

in training discussion leaders and circle leaders.

The Swedish Joint Industrial Safety Council (AN) was largely
resnonsible for co-ordinating the production of training materials.

Nearly 400 000 copies of the course entitled "A better workina
environment" were printed, approximately 100 000 copies of a
revised edition being published in 1980. This publication forms
the basis of all basic training, appropriate modifications being
made for various branches of industry. In addition, a series of
advanced training materials dealing with noise, lightina, nlanning,
chemical health hazards, ergonomics and local safety activities
have been produced.

In several instances, such as in the construction and forestry
industries, as well as in the state sector, the parties involved
have themselves produced training materials.

The training materials produced to date have been designed mainly
for safety officers and supervisors. To a lesser extent, support
has also been given for more specialised courses or target groun
training.

It will soon be eight years since this major training effort was
launched and the question must be asked whether the objectives set
have been achieved or whether the approach has been correct.

The answers to these questions may be found, in part, in the
assessment of "A better working environment" which was carried out
under the direction of AN and the result of which were published
in Autumn 1978. One of the facts which emerged was that approxi-
mately half of all safety officers had not yet received basic
training at that time. This provided the stimulus for a working
programme designed to revitalise training. This work has just
commenced and will probably be of major importance to the training
activities of the next few years. Somewhat different methods of
organising training must be devised if the aim of providing newly-
appointed safety officers with training within a reasonable time
after their appointments is to be successfully achieved.

For this reason, it is conceivable that an investigation into
training, similar to that described in ASF Report No. 1973:5,
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may be undertaken. Now as then, there is a need to (eview and
analyse existing and above all, future requirements in the area.

New training methods should be adopted on an experimental ba§1§.
The conditions applying to grants should be reviewed and modified
to suit the practical circumstances.

By 1980, just over 30 000 safety officers and supervisgrs were
being trained annually. However, in general terms, th1§ number
merely corresponds to the annual turnover of sqfety offjcers-and

a doubling in the Tevel of training is the min1mum required if the
supply is to be exceed the demand: Addgd to this are the new
groups which can affect the working env1ronmen§ by one means or
another by their work. A further requirement js the demand for
advanced training materials adapted for various branches of
industry, in which the findings of completed research can be used
to increase the level of knowledge.

In summary, there remains a substantial need for training materiel

in the working environment area. Present trends also indicate the
need for continued efforts in the field.

General description of the area

The fundamental conditions governing the principnles whereby graqt§
are allocated for training and information in the area are specified
in the Fund's terms of reference.

The board of the Fund is obliged to issue more detailed regu]atioqs
concerning grants. Therefore, in accordance with the recommgndat1on
of the training committee, standards dealing with the‘prOV1s1on of
support for basic, advanced and discussioq leader training have

been published, the current standards dating from 1 January 1981.

Training is specified as applying to safety officers, supervisors,
technical planners and others involved in, aqd capable of
influencing developments in the working environment.

Training involves long-term planning and no rapid changes have
occurred during the past years. However, this may no? be thg case
during the coming years. Efforts designed to rev1ta]1se training
have commenced. This applies principally to the basic and further
training of safety officers and supervisors. However,‘there is an
increased need for training other groups including prOJeCt,.d?STgn
and purchasing personnel who perform jobs in which the possibilities
of influencing the working environment directly are enormous.

The training materials preparation project started in 1973 was
largely completed during 1980. This work cu]minqted 1afge1y 1n”the
production of the course entitled "A better working environment

- a basic course designed for use at work by as many groups as
possible. The subject material produced by the Swedish Joint
Industrial Safety Council also provides an excellent basis for
further training.

It is also important to implant a knowledge of the problems of the
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working environment at as early a stage as nossible of secondary
school and university courses. In this respect, the Fund should be
able to provide support for a certain amount of development and
materials projects.

Research findings can be made more easily available if the material
is "translated" into training and informational material. Direct
association with completed R&D projects is often desirable. The
production of courses and materials for special groups or purposes
will be initiated. During the coming period, problems relating to
evaluation, new methods of training and statistics will also be
examined.

The Fund's standards for allocating grants should be reviewed to
prevent them from becoming inhibiting in nature to the development
of the principles and implementation of training in the field.

A number of current projects deal with the problems associated
with structural changes, alcohol and work, and methods develonment.
In recent years, there has been a noticeable increase in interest
in undertaking projects of this type.

Current and completed activities

The production of materials deals mainly with materials used in
basic and further training. Apart from this, materials with a
particular orientation are required for certain groups or purposes.
Projects of this nature may include the development or production
of manuals, audiovisual materials etc.

As described in the preceding section, the 1973 objectives have

now been met by the current working group. (See also under
"Background".) This applies both to basic and further training
materials which are produced largely by AN. Apart from the latter,
the Swedish Government Work Environment Council (SAN) and certain
industries such as the construction and forestry industries have
produced their own materials.

Just over SKr 70 million or about 30% of the finance provided for
training has been set aside for the production of materials up to
and including budget year 1980/81.

The efforts of the next few years will be Targely devoted to the
production of further editions of materials already nublished or
with the revision of these materials to take cognisance of legal
changes, revised agreements or new regulations. In addition, it
should be an objective to incorporate, in the training, the
research findings presented in various reports on the areas
involved. Already, the tendency is towards an increased demand
for materials which are more specific to various branches of
industry, particularly as regards further training.

The question of formulating training and informational material

S0 as to incorporate a feedback of knowledge to those in the job
is often raised in the context of R&D project reporting. Forestry
workers and public transport drivers are examples of jobs in which
this has already been carried out. Greater provision should be
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made for this type of project in coming years.

T roduction of training materials is a direct.funct1on of the
ezieﬂt to which training will be carried out QUr1ng the next few
years. It is expected that there will be an increase 1in the
amounts budgeted earlier, partly because of ?hg trenq 1n-costs .
and partly because of the wider scope of training which is exnected.

Basic and further training are the forms on wh1ch there

is formal agreement between the parties: Th1s-refers E.g. to
basic training using the "A better working environment™ study
material and versions modified for various brqnches of industry,
special materials specific to various industr1gs and further
training materials prepared by AN or the Swedish Government Work

Environment Council.

Examination of the extent of training revea]s‘that_in the area of
basic training, the numbers have fallen steadily since 1976 when
grants were given for training 82 000 peop{e. Between then and
1980, this figure was more than halved to just over 31 000. In the
case of further training, the situation is, happ11y, the reverse.
In 1976, nearly 13 000 people took part in various advanced training
courses, while the 1980 figure was 23 000. ngever,'both f1gures
for 1980 are lower than the minimum levels est1ma§ed in ear11er.
programmes. There has also been a shift towards increased pnarti-
cipation in residential rather than external courses. %n 1980,
approx. one third of the training courses were residential as
against one fifth in 1975-76.

. e e . t of
The following tables show the numbers of individuals in respec
whom training grants were approved from 1974 to 1980 inclusive.

_________________________

Circles Participation Residential/ Total
in circles,% external

1974 S S 850 850
75 51 300 80 12 200 63 500
76 66 100 80 15 700 81 800
77 34 500 73 12 400 46 200
78 25 400 69 11 400 36 800
79 20 000 60 13 000 33 000
80 19 500 62 11 900 31 400

216 800 77 450 294 250

In addition, approx. 10 000 participated in the "Forest working
environment" course.
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Circles Residential/ Total
external '

1974 - 220 220
75 - 1 500 1 500
76 - 12 600%) 12 690
77 2 300 9 500%) 17 800
78 5 700 6 300 12 000
79 10 300 10 000 20 300
80 13 700%%) 9 100 22 800

32 000 49 220 81 220

Incl. the functional training courses organised nationally by

LO and the Swedish Central Organisation of Salaried Emnloyees
(TCO)

XX)
The course entitled "Work with meaning" (TCO/TBV) accounted for

most of the increase in 1980. (TBV is the Salaried Employees'
Educational Association.)

Various initiatives are required to increase the overall level of
training in order to deal with the falling numbers, particularly
in the area of basic training. Accordingly, preliminary work is
under way in both the private and public sectors for the purpose
of devising methods of achieving this end. The objective will
require efforts by the various organisations on the national,
regional and local levels with the support of the training and
co-operative bodies in the various industries.

As part of this effort, the Swedish Foremens' and Supervisors'
Association (SALF) has initiated wide-ranging information activities

designed to encourage supervisors to participate to a greater extent
in the courses on offer.

Apart from "standardised" training, the Fund provides support,

on a lesser scale, for specialised training which is usually of a
development or experimental nature. The courses or areas covered
include occupational audiology, chemical health hazards in
laboratory work, safe truck driving, epidemiology, psychosocial
problems and the training of company health and welfare committees.
In addition, further training is conducted by the union organi-
sations in the form of functional training or the training of
regional safety officers. The latter group, in turn, represents an

important resource in terms of passing on knowledge in their work-
places.

The training committee is presently occupied with the development
of proposed training programmes for groups such as planning, nroject

and purchasing personnel, and is expected to publish its decisions
shortly.
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Analysis of the finance required during the next few years is
dependent on several interrelated factors. The first - and most
important - of these is to determine how many participants will

be involved, while the second is to decide on the method of

study to be used. Cost trends such as inflation and aTtered grant

Tevels represents the third factor.

The training requirements for the coming period may be estimated

on the basis of calculations and the exnerience of the last few
years, as well as on assessment of the likely results of the
activities now being commenced. It is assumed that the annual
turnover of safety officefs will be approx. 25% in addition to those
who, although already occupying the nost, have not previously
received training. In the LO sector alone, 20 000 people per year
are estimated to require training. The basic training requirement
is assumed to be as follows:

81/82 82/83 83/84
Safety officers 25 000 30 000 35 000
Supervisors 10 000 20 000 20 000
Others 10 000 10 000 10 000
45 000 60 000 65 000
No. participating in
study circles 30 000 35 000 40 000

This means that the level of training up to 1983/84 must be doubled
in relation to the 1980 figures.

The further training requirement is estimated to be as follows:
81/82 82/83 83/84

Functional training

incl. regional safety
officers 3 000 3 000 3 000

Training in specific
subjects including
courses adapted to

various branches of
industry 20 000 25 000 28 000

23 000 28 000 31 000

No. participating in
study circles 10 000 15 000 15 000

For the purposes of the financial estimates, it is assumed that
approx. two-thirds of the basic training and about half of the
further training is carried out in study circles.
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Type of Cost per 81/82 82/83
training partici- Parti- SKr Parti- SKr Parti-

pant cip- mil- cip- mil- cin-

ants [ion ants Tion ants

Basic

training,

s@udy

circles 200 30 000 6,0 35 000 7,0 40 000

Basic

training,

residential/

external 1 000 15 000 15,0 25 000 25,0 25 000

Further

training,

sFudy

circles 200 10 000 2,0 15 000 3,0 15 000

Further

training,

residential/

external 1 000 10 000 10,0 10 000 10,0 13 000

Functional

training

(5-day

courses) 2 500 3 000 7,5 3 000 7,5 3 000

68 000 40,5 88 000 52,5 26 000

The traiping of suitable discussion leaders is required to ensure
the continuity and a high standard of training. This is necessary
for the'rep1acement of those no longer willing or able to lead
study circles and also to ensure that new course materials are
passed on according as they are produced. Discussion leader train-
ing is carried out by the training bodies in co-operation with
parties representative of various branches of industry, and covers
both basic and further training courses.

The availability of a sufficient number of discussion leaders is a
prergquisite to conducting training in study circles. Since train-
ing is expensive, efforts must be made to utilise, as far as
po§s1b1e,those who have already undergone training - the quality of
this training, however, being of equal importance.

Intensified training is needed to ensure that sufficient discussion
leaders will be available to cope with the expansion expected to
take place during the coming period. It is also considered that
the course should be lengthened. Taken overall, the level of
support required during the next few years will be greater than

in the recent past. It must also be our aim to arrange for dis-
cussion leaders to lead several study groups to a greater extent
than before.

83/84
SKr
mil-

—
-
(e}
3

8,0

25,0

13,0




106

On average, approximately 2 000 discussion leaders are expected to
be required annually in the areas of basic and further training
alike. It is estimated that basic training and further training
will require five and three days respectively.

Example
2 000/year cost; SKr 2 500/ Total: SKr
participant 5,0 million

2 000/year cost: SKr 1 650/ Total: SKr
participant 3,3 million

Basic training

Further training

A number of projects of a specialist orientation (classified as
other training) will probably be commenced in parallel with the
Tstandardised™ training projects. These will include projects

dealing with special groups or concerned with activities of an

experimental or development nature.

There is an increasing demand for research findings to be translated
into training or information activities and several projects of

this type are in progress. The Fund should also be in a position

to support projects devoted to the introduction or develooment of
courses at secondary school or university level.

The supplementary training of certain groups in the company health
and welfare field is also an important task.

As a consequence of the stimulative measures described earlier which
will require a greater than normal financial contribution, it may

be necessary to experiment with various organisational methods of
conducting training. Above all, it must be ensured that training

is made available to participants from small worknlaces without
involving excessive travel.

A summary and evaluation of the Fund's efforts to date in the area
is an important task which, together with an organised statistical
review of all training activities, should be commenced as early as
next year. Special finance has been set aside for this purpose.

In addition, the basic principles underlying the rules governing
standardised training should be modified to accord with develop-
ments.

Planned activities

At present, the area of training accounts for approx. one third of
the Fund's resources in the form of project grants. It is estimated
that planned activities will account for approx. SKr 60-70 million
annually. "Standardised" training - which is expected to increase
in scope - will be accommpanied by projects with a more specialised
orientation.

The increased work load will impose ever-greater demands on the
resources of the Fund's secretariat and certain assignments will
have to be contracted out e.g. to consultants to ensure that the
quality of the work is satisfactory.
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Production of materials

0 Additional printing of originally-produced course materials
for basic and further training.

0 Adaptation of materials or production of additional
materials for certain branches of industry.

0 Production of new materials for further training.

0 Development of new materials for special groups.

0 Development of materials for use in secondary schools or
third-Tevel colleges.

0 Production of new audiovisual materials.

0 Production of training materials based on research renorts.

The§e should be capable of use both as supplements to other
training materials and for special activities. Forestry and
public transport are examples of areas in which these
activities have been initiated.

0 Activities designed to increase the scope of basic and further
training, especially for the safety officer and supervisor
categories. The planning and implementation of the training
will require overlapping efforts on the part of the various
associations and branches of industry.

0 Increased_support for the development of courses for impor-
tant special groups such as company health and welfare,
design and planning personnel.

0 Development of courses within certain special areas such as
psychosocial problems and epidemiology.

0 The content, orientation and scope of discussion leader
trajning will be reviewed. The organisation and training
bodies must co-operate in determining the practical
conditions. Regional and local activities must be initiated
to co-ordinate training.

0 The Fund's training standards should be modified to suit the
practical implementation and conditions of training. There-
fore, an overall review of the standards must be carried out
during the coming year.

0 Development of systems and methods for summarising statistics

relating to training carried out.
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Experimental activities relating to co-ordinated regional
training for participants from small workplaces or those
in which new personnel have recently been elected.

A review and analysis of the Fund's activities in the
training area from 1972 to 1981 would be of interest and
would be appropriate as the end of the Fund's first decade
approaches.
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INFORMATION
Costs Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84
90. Production of
materials,
information 0,9 1,8 2,0 2,5 2,5
91. Conferences/
campaigns 1,9 1,6 2,5 3,0 3,0
92. Information
systems 0,3 1,1 0,5 0,5 0,5
93. Information
grants to
employee
organisa-
tions 3,8 4,3 4,8 5,3 6,0
94. Publica-
tions 3,4 3,6 3,9 4,5 4,5
99. Information,
miscellaneous 2,3 1,5 1,0 1,0 1,0
Total cost, SKr
million 12,6 13,9 14,7 16,8 17,5
of which the
following sums
were approved
and set aside
as of 31 December
1980 12,6 12,4 0 0 0

General description of area

The Fund's contribution to the area is intended to consist mainly
of a widely-based information service for major groups of nersonnel
in working life. As a result, bodies such as the employee
organisations receive an annual grant for general information
activities, while the journal Arbetsmiljo (The Working Environment)
receives a grant to enable it to be distributed free of charge to
safety officers.

Similar grants are made for the production of materials, conferences
and campaigns. Most of these are allocated for information regar-
ding new developments in the field of legislation such as the
Working Environment Act. Research projects frequently include
information media as a natural element.

o
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Information measures as a complement to training will assume
greater importance in coming years. This year, a government
commission (INRA) will submit oroposals designed to increase the
effectiveness and co-ordinate the dissemination of all information
at present produced in various different quarters.

The direct verbal communication of information in the workplaces
(referred to as "tracking down" activities) has proved to yield
excellent results. This method has been adopted in a number of
projects in the wood and concrete products industries.

In other respects, the target groups are the same as in the Fund's
own information activities.

It is probable that there will be an increasing trend towards the
production of informational materials such as films, videocassettes,
etc. for use during conferences or short meetings. Conferences
dealing with the same topics and held for the same purpose may be
organised equally well by the Fund or by external agencies.

A high proportion of the information activities is, otherwise,
carried out in direct conjunction with current or completed R&D
projects. Intimate co-operation between the R&D and information

units will be required.

The materials production area deals mainly with the preparation of
brochures, manuals, visual materials etc. Films have been made
dealing with eye injuries in modern industry, radiation hazards in
the medical field, working procedures for welders and automation in
the engineering industry.

To mark 1981 - the Year of the Handicapped - the rehabilitation
organisations were given financial support for the publication of

a manual of potential technical solutions to the problems of
integrating the handicapped into working life,and for the production
of a film strip dealing with the problems of the deaf or people with
impaired hearing at work.

Several projects are concerned with the printing of reports - more
or less completed - of conferences and other activities.

The conferences/campaigns area may be divided into two main cate-
gories, namely conferences/symposia and campaigns. The level of
conference activities has been largely unchanged in recent years.

Several of the conferences were organised on the initiative of the
Fund or in consultation with other applicants.

Some of the symposia were of an international character.

Subjects dealt with included allergies, impulse noise, computer and
VDU work, work in cold conditions, the working environment in the
medical care sector and in the paint industry.

Campaigns usually consist of several elements includina conferences,
preparation of materials and various other workplace activities.
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A "trqcking down" exercise is currently being carried out in the

wood 1ndustr¥ in which engineers responsible for the working environ-
ment and regional safety officers are communicating knowledge gained
from e§r11er surveys or via R&D findings in the course of visits to
companies. .S1nce this activity has been well received and appears

to be yielding excellent results, further measures of this type

are a likely development. '

The frequgncy of short conferences or information sessions will
probably increase as a complement to training which usually takes

20 to 40 hours. The purpose of these will be to publicise new
developments regarding legislation, agreements and research findings.

The exact consequences of the provisions of the Working Environment
Act and their relevance to the educational sector are still unknown.
In 1980, the National Board of Education produced a report contain-
ing the proposal that the Fund should provide additional support
for the training of pupils. A final decision on this matter is
expected from the government in 1981.

At present, more comprehensive joint efforts of th i

t, ' S e type which
charactgr1sed the information on the Working Environment Act are
not envisaged.

In the information systems area, annual grants have been made
tow§rds the basic costs of the information systems operated by the
Swedish Council for management and organizational behaviour. This
has now been aiscontinued with the transfer of the activity to the
Centre for Working Life.

gund Un1yersity has received a grant for a project on graphical
information processing, while the Karolinska Institute has been
granted support for an information project dealing with chemical
teratogens/reproduction toxicology. The Fund is also sunporting a
number qf projects devoted to the co-ordination of information
processing in the company health and welfare field. These are
classified under the R&D sections.

A]though it is difficult to evaluate developments in the area,
a certain amount of finance should be allocated.

In the grgnts to employee organisations area, LO, TCO and SACO/SR*
have rece1vgd an annual grant for general information activities

in the working environment area since 1975, the amounts being based
on the number of members in each organisation and member association
The sum of SKr 4,3 million was granted for 1980/81. The amounts .
have been increased somewhat by stages.

At presegt ng czange in the conditions governing this arant are
envisaged an the amount is expected to remain at the Jrese
during the planning period. P s

* Swedish Confederation of Professional Associations/
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In the area of publications, the Occupational Safety Association
receives an annual grant for distributing the journal Arbetsmiljo
(The Working Environment) free of charge to safety officers. This
contribution, which completely dominates the area, has increased
in step with production costs and postal charges.

Discussions have taken place as to how the Fund might use Arbetsmiljo
to disseminate information on its activities, publicise research
findings etc.

Another publication - Arbetarskydd (Occupational Safety) - which is
published by ASS, has recently increased its circulation considerably.
This publication deals with new developments regarding research,
directives and regulations for which the National Board is primarily
responsible.

The question of co-ordination between Arbetarskydd and Arbetsmiljo
as regards the dissemination of information to categories such as
safety officers was discussed by the board of the Fund when dealing
originally with the provision of a grant to the Tatter. During the
coming period, it may be appropriate to initiate a discussion
regarding the principles of support for publications by the Fund.

In recent years, the journal Lag och Avtal (Laws and Agreements)
received a development grant to assist the launching of the
publication which provides a summary of information on legislation
and judicial decisions affecting the labour market.

Only a modest increase is expected to be granted to meet increased
costs during the period.

Information, miscellaneous was originally part of a common area
which also included miscellaneous training activities. The area is
now divided, in addition to which travel allowances and scholarships
are included under the heading of "International activities".

Examples of projects which have been retained in the area include
the introduction of reporting of "near misses" in forestry, the
evaluation of information campaigns, fire defence in department
stores and a project dealing with comradeship as a supportive
element in tackling alcohol problems. The latter project is being
conducted by LO in co-operation with the Verdandi Society (the
Workers' Temperance Society) in Varmland.

The area is a difficult one to assess as regards the coming period.
It is proposed that approx. SKr 1 million be allocated annually
subject to the availability of a better assessment in the future.

Planned activities

Production of materials

o Increased production of informational materials of the type
prepared specifically for various branches of industry and
intended for use in "tracking down" activities.
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0 Increased production of films, videocassettes and brochures.

0 Re-processing of R&D reports into informational material.

0 Iniyiqtion_of measures such as the "tracking down" type of
activity directed to particular branches of industry or
problem areas.

0 Scigntific symposia or conferences with or without inter-
national participation.

0 Confe(epces for employers and employees to complement training
activities in general.

0 Conferences deq]ing with the provisions of the Working Environ-
ment Act especially for teachers and pupils.

0 Although no new projects are planned, certain development
projects may be carried out in the area.

0 Continuation.of grants to the employee organisations in
accordance with existing conditions.

Publications

0 As bgfore, although some further individual projects may
carried out.

0 Discussion of principles of support for publications.
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INTERNATIONAL ACTIVITIES
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FELLOWSHIPS AND VISITING RESEARCHERS (75)
TRAVEL, EDUCATIONAL VISITS (76)
MONITORING OF WORKING ENVIRONMENT ACTIVITIES ABROAD

Cost Estimated Budget Forecast Forecast
outturn cost
75 79/80 80/81 81/82 82/83 83/84
Cost, SKr million 0,4 2,5 3,5 4,0 4,5
of which the following
sums were approved and
set aside as of
31 December 1980 0,3 1,1 0,4 0 0
76
Cost, SKr million 0,05 0,07 0,15 0,3 0,4
of which the following
sums were approved and
set aside as of
31 December 1980 0,05 0,03 0 0 0
Monitoring activities
Cost, SKr million 0,3 1,0 1,2 1,3 1,5
of which the following
sums were approved and
set aside as of
31 December 1989 0,3 1,0 0 0 0

General

Not only in Sweden have develorments in the area of the working
environment proceeded rapidly during the last decade - there has been
a considerable increase in activities dealing with the various
problems in many other countries and on the part of several inter-
national organisations.

For several reasons, it is important that Sweden should participate
in and monitor these international developments.

Working environment conditions imposed by international organisations
or individual countries may have appreciable commercial imnlications.
For exampnle, they may have an influence on free trade agreements such
as the GATT accord and Sweden's free trade agreement with the EEC.
Therefore, the co-ordination and standardisation of these conditions
is of major importance in forestalling problems such as the erection
of technical trade barriers.

An area in which international exchange is assuming ever greater
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including the U.S.A., Poland and Hungary as well as the . .
In addition, many institutions and individual resea(che(s main ;
contacts with equivalent institutions.and other bodies in vqg}ou
countries - a type of co-operation which frequently and rapidly
produces concrete results.

's 1 icipation in international working environment
12?15:2?e§ ;32§1be'confined primarily to R%D exchange. tA]Eh?ggEethe
level of involvement has ;nczeas$ﬂ.sugg;??;:elzaa}%ymiz azt}vities

relatively modest. is t
aﬁgzgdﬁgvzsme$e1y bee% initiated by the Fund qnd to those]c2;2;§gge
out entirely by it. However, the qemand for 1n§ernqt1on$10us .
may be expected to increase according as expertise in va
research fields is developed and expanded.

i i i tain areas may
imilarly, the lack of Swedish expertise 1in cer
ié?éssitgte the importation of research g1nqlngs g;ogggggpzzairiﬁere
ountries. Against this backgroun., it is exy )
ggq?rbg a continuation of the increased interest shqwn, par§1gu1ar1y
during the last budget year, in the Fund's fellowship and visiting
researcher programmes and in its travel grants.
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Earlier in this report, it was noted that the scope of Swedish
working environment research in many areas is now such that stricter
priorities must be allocated between individual areas of activity
which are important in themselves and R&D projects. This conside-
ration makes the monitoring of international developments even more
important since it is essential to be familiar with what is being or
has been done abroad in order to assign priorities to local
activities. Comprehensive R&D programmes are under way in several
other countries such as the U.S.A. and West Germany. Furthermore, the
fact that it is impossible for a small country such as Sweden to
cover all areas of R&D indicates the necessity of acquiring the
expertise needed to keep abreast of international developments.

Thus, the involvement of the Fund in international exchange activities
can be expected to increase steadily. At present, it is difficult to
quantify this wider involvement in financial terms. To some extent,
this is due to the expanded facilities for co-operation with the
U.S.A. and the EEC which have resulted from the conclusion of the
co-operative agreements. However, the ultimate importance of this

to the Fund is difficult to evaluate. Nevertheless, the following
discussion contains certain assessments of the efforts which the

Fund will need to expend during this planning period in the area of
international exchange.

Certain problems relating to the area were discussed earlier in the
section entitled "Some viewpoints on strategies and forms".

Fellowships and visiting researcher activities/travel/educational
visits

The Fund has been carrying out fellowship and visiting researcher
activities on an ongoing basis for several years. Within the
framework of this programme, the Fund is attempting to stimulate
researchers/technical personnel (including those engaged in
practical work) to undertake studies and research work at foreign
institutions. Similarly, the Fund nrovides financial sunport for
visiting research and Tecturing activities carried out by nersonnel
including leading foreign researchers at Swedish research institu-
tions. A total of eleven new scholarsnips was granted during

the 1980 calendar year, while four grants to Visiting researchers
were also approved.

To date, the facilities provided by the Fund for financing studies
or research abroad have been publicised mainly by advertisements in
the daily press and in certain professional journals. The great
majority of the applications received have been motivated by
interest on the part of individual researchers or engineers in
acquiring foreign experience and training in their particular areas.

At the end of 1979, the Fund circulated a questionnaire to a large

number of researchers and other specialists in the working environ-
ment in an attempt to estimate the level of interest in and the need
for international exchange in the area. Most of the renlies testi-

fied to the need and many concrete proposals for co-operation were
made.

On the basis of investigations such as the foregoing, a number of
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researchers were invited to attend meetings of the Fund fe]]gwsh1o
committee to review the need for international go-operat1on in a
number of (as yet) limited R&D areas. In certain cases, these :
researchers were subsequently requesteq to qeve1op qeta11ed pr?po§a S
relating to this type of exchange - §h1s.bg1ng carried out fo1dow1ng
consultation with other researchers in similar or‘related f1e1's. E
Areas which have been subjected, to date, to detailed examination o

this nature include

- behavioural toxicology

- automation and conditions for production engineering development
- non-ionising radiation
- epidemiology

It is intended that these more detailed analyses will eqab]e the
Fund to take steps towards establishing a more systematic 1ntera
national research exchange programme. This is obviously related to
the need for setting stricter priorities as regards sgpport_for
R&D projects. These analyses should (esu1t not on]y in a higher
Tevel of interest on the part of the 1n§t1tut19n§ 1nvq1ved, bqt
should also provide the Fund with a basis for 1n1@1at1ng fore1gn
exchange activities more directly. For example, in cer@a1ndﬁases,
the Fund may provide financial support to enable handp1cked -
fellowship candidates to study or carry out researgh abroad in
order to build up expertise rapidly in a research field.

i i i i for study or
As earlier, it should be possible to provide support
research at institutions abroad, as well.as for the work of .
visiting researchers at Swedish institutions. The level of arants
should be increased somewhat during the period.

! ing" of scholarship and visiting reseqrcher grants.shogld
ggeimgigtgg? gA further means which should be tried of d!ssem1na§1ng
the findings of these activities would be.for the Fund3 in certain
instances, to publish the reports and to 1nc1ude them in thef .
summary series in the same way as R&D projects. Deta11§ of eF ogr
ship and visiting researcher grants should be included in the Fund's

project catalogue.

ional visits represent an area which is closely (e1ated to
$g$$gﬁgg?p and visit?ng researche( actjvjties. In this case, the .
Fund provides the finance for working visits e.g. to foreign reﬁearc
institutions within the framework of R&D p(oaects f1nanceq by the
Fund. In some cases, support is also prqv1ded for educat1on§1 v;s1ts
not directly associated with current projects. Travg] associate
with visits by foreign specialists for lectures, seminars etc.dma{
also be financed from this source. The level of support should also
be increased somewhat in this area. In some cases, 1t.may bg ;
appropriate to make greater use of educational v1§1ts instead o
providing fellowship grants over an extended period.
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Monitoring of working environment activities abroad

Since 1977, the Fund has been financing the monitoring of working
environment activities in the U.S.A. and Japan. As of 1 August 1080,
the main responsibility for these activities in the U.S.A. was
assumed by the Department of Labour. At the same time, the activities
were expanded to include the EEC countries and werking environment
attaches were appointed in Washington and Brussels to monitor the
U.S.A. and the EEC. This work is still being financed by the Fund
and is being carried on as an experimental activity until budget year
1982/83 inclusive. Working environment monitoring activities in
Japan are jointly financed by the Fund and the Royal Swedish Academy
of Engineering Sciences. In this instance, the individual respon-

sible is required to devote half his working time to working environ-
ment problems.

During the period, working environment monitoring activities are
expected to continue at the same level as during the current budget
year i.e. occupying two full-time employees and one on half-time.

Price and wage increases have been allowed for in calculating the
sums budgeted.

Measures to improve the utilisation of the working environment
attaches (or their equivalent) were taken during the current budget
year. These include the review of report distribution and the
devotion of greater attention to the question of direct, special
order reports etc. dealing with specific areas. It is also
desirable that the attaches should provide detailed reports on
certain problems to a greater extent than hitherto.

Insofar as the experimental activities involving the working environ-
ment attaches are due to end with the 1982/83 budget year, they
should be evaluated during the current planning period. However,

as indicated above, funds have also been set aside for the 1983/84
budget year.

Other international contacts

In addition to financing fellowshin and visiting researcher activities,
travel and monitoring of the working environment, the Fund is

engaged in a range of other activities, both temporary and ongoing.
As indicated earlier, the Fund organises or sponsors conferences,
seminars etc. in which foreign researchers and experts participate.
Some of the conferences and other sessions of this nature which have
been organised or are planned are dealt with under the appropriate
headings. However, one conference of a wide-ranging nature which

was held in 1980 is worthy of particular mention. This was a Swedish
-American conference dealing with chemical health hazards in the
working environment, organised jointly by the Fund and the U.S.
Occupational Safety and Health Administration (0SHA) and held in
Washington from 4-7 March 1980. Sweden was renresented by about
forty researchers, representatives of the labour market partners,
official agencies and the Department of Labour.

Support for conferences etc. involving foreign participation should
be maintained. In this context, one of the questions to which




greater attention should be paid is the extent to which such
conferences provide an effective means of influencing parties such
as foreign manufacturers when working environment research findings
indicate that their products should be modified.

Agreements on co-operation in working environment matters are
expected to be concluded between Sweden and the U.S.A. and EEC
respectively during the 1981 calendar year. The existing draft
agreements specify a wide range of areas in which co-operation and
information exchange is adjudged to be of value. These include

R&D in the chemical, physical and behavioural science aspects of the
working environment, as well as training and information matters.
Activities undertaken within the framework of the agreements are
expected to include meetings between various categories of technical
experts. Information received privately from officials of both the
American Department of Labor and the EEC Commission indicates that
the draft agreements will probably be initialled shortly. Therefore,
the resources required for the Fund's involvement in activities
carried out under the agreements (such as the organisation or
financing of conferences) should be estimated for the coming budget
year.

Certain other measures relating to the.establishment -of international
contacts should also be taken to expand the opportunities available

to the Fund and its clients of monitoring developments in given areas.

This applies, for example,to the establishment of more permanent
contacts with certain foreign institutions involved in working
environment/production technology/work organisation problems, the
purpose being to gather general information and exchange research
findings. A co-operative programme including regular meetings and
other contacts has already been set up with the Fund's sister bodies
in the other Nordic countries i.e. with the Danish Work Environment
Fund, the Norwegian Department of Local Aovernment and Labour and
the Finnish Work Environment Fund.

In several instances, informational material prepared by the Fund

or with its support has aroused international interest. This includes,
for example, the Fund's information on noise which has been translated

by OSHA in the U.S.A. and the "A better working environment" study
circle course which has been translated into English, Spanish and
Portugese by the International Federation of Metal Industries.

ASF material has also been translated by the Finnish and Norwegian
working environment agencies. Discussions are currently being held
with various international bodies regarding the translation of other
informational material published by the Fund.

The Fund®s annual report has been translated into English ,as has the
programmne report entitled "Solvents in the working environment".

Translations of other materials such as programme and conference
reports, the project catalogue and certain R&D reports may be
required in future, since the Fund must be regarded as having a
general responsibility for publicising Swedish working environment
research both at home and abroad.

In addition, the Swedish Export Council has shown an interest in
co-operating with the Fund (for example, during exhibitions) in
publicising Swedish working environment techniques developed with

123

Fund support. The Fund has also received enquiries from certain
commercial concerns with regard to activities of this nature, which
are also receiving some attention from the working environment
attaches. In 1980, for example, the American attache oraganised a
confgrence qealing with American safety requirements as Ehey affect
Swedish equipment, in co-operation with the Swedish Export Council.

Planned activities

- A more systematic review of the need for international research
exchange in certain areas.

- Increase in fellowship and visiting research grants.

- The se]gction of "han@picked" fellowship candidates (in certain
cases) in order to build up expertise in specific research fields.

- Improved "marketing" of fellowship and visiting researcher grants.

- Publication of fellowship and visiting researcher reports throuch
the Fund. These should also be suitable for inclusion in the
summary series.

= Increased level of grants for travel/educational visits.

- Unaltered level of monitoring activities.

= Measures to imprqve the utilisation of working environment
attaches (or equivalent). Review of report distribution.

- Evaluation during the course of the period.

- The.fjn§ncia1 resources required for the Fund's involvement in
activities under the terms of planned co-operative working
environment agreements between Sweden and the U.S.A. and EEC
respectively, should be estimated.

- Esta?]ishment of more permanent contacts with certain foreian
institutions involved in working environment/production )
techno]OQY/work organisation problems for the purpose of
gathering general information and exchanging research findings.

- Increased translation of Fund material into other languages.

This applies both to translations commissioned and financed by
the Fund and by international bodies.
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GENERAL

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/834
Information about
the Fund 581 870 1 025 900 950
Information on
projects 4 251 4 900 5300 6 350 6 670
Total cost, SKr
thousand 4 832 5770 6 325 7 250 7 620

The need for information designed to improve the working environment
has become strongly emphasised in recent years. The establishment

of bodies such as the Fund has helped the possibilities of increasing
our knowledge of factors which affect the working environment.
Therefore, the Fund has devoted ever-greater resources to dissemi-
nating this knowledge among those involved in working life.

However, a further need to expand and increase the efficiency of
efforts in this area has emerged. Among other measures, the
Government has appointed a commission (INRA) which is directed, by
its terms of reference, to submit proposals on "how to imnlement
effective and advanced monitoring of working environment hazards,
and how to ensure the satisfactory dissemination of information on
such hazards", the starting point for the commission's activities
being "the dissemination of all available research information to
those involved".

Without pre-empting the findings of the commission, it is expected
that the Fund - as the principal financing agency for working
environment research - will assume an increasingly important role
in these activities. However, it should be emphasised that the
Fund does not have a general responsibility for disseminating
information regarding working environment problems. The Fund's
own efforts in the field of information must be concentrated
primarily on following up and evaluating the research and technical
development work being carried out with Fund assistance, and
publicising the findings in various ways.

At present, this is achieved by means of various activities directed
primarily towards supervisors, various categories of safety officers,
and company health and welfare personnel - all of whom play impor-
tant roles in the local safety function. Other important target
groups include the trade unions, industrial associations, official
agencies and the mass media.

Investigations have shown that those involved in local safety
activities frequently encounter difficulties in acquiring the
information currently available. This does not apply specifically
to the informational material provided by the Fund but to the area
as a whole. For example, the following opinions were expressed in a
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questionnaire survey carried out by INRA.

. rs indicated that there is too much information 1n.re1at1on
5gplgget?me available for dealing with the prob1§m§. It 1s_suggested,
therefore, that brief summaries and resumes specific to various
industries be published, preferably through the agency of the
various industrial organisations or other central bodies.

safety officers) expressed the view that the published
Egzl?{g?sié ofte% written %n difficult language and, therefore,
advocate the oral transmission of information as part of safety ]
meetings, conferences etc. In this case §1§o, the pgop]e concerne
are interested mainly in information specific to their industries
and in reports on measures taken in other workplaces in the

industry.

health and welfare personnel represent a third key group
?ﬂng?zty activities. Thesg have expressed the need for an ove¥vL?w
of what is happening in other companies as rggards research, safety
measures etc. This group also requires considerable knowhow as
regards methods of investigation.

. . . . . ) titled
Similar viewpoints have emerged in an interview survey en
"Effects of research and development work by the Swedish Work
Environment Fund" which was carried out for the Fund by an

consultative agency.

ing has formed the basis for proposals designed to achieve
Zgit:?;eggprgvements and modifications ip the FunQ's information
activities. The measures proposed are discussed in the fo119w1ng.
section on the basis of the Fund's system qf accounts, starting w1th
a review of completed and current activities and fo]]owed by a rgv;ew
of nlanned activities by cost centre. The discussion goqc]udes wit
a shmmary of the principal elements of the planned activities.
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INFORMATION ABOUT THE FUND

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82  82/83 83/84
Annual report, project
catalogue, programme
of activities, programme .
reports 364 650 600 650 700
Advertising, exhibitions 121 175 175 200 200
Miscellaneous 9% 45 25" 50 50
Total cost, SKr thousand 581 870 1 025 200 950

*

The Tow outturn for 1979/80 is due to the fact that the greater

proportion of the programme report costs will be returned in the
1980/81 budget year.

** Figure includes costs relating to the tenth anniversary of the
Fund.

Completed and current activities

The scope of activities has been the same as in earlier years.

The annual report was published in Swedish and English, the latter
version being supplemented with a 1ist of current projects. Certain
changes to be made this budget year to the project catalogue will

make it more easily understood and will provide additional infor-
mation.

Details of research programmes and the need for research in different
areas are contained in the Fund's series of programme reports.

A report entitled "Solvents in the working environment" (1980:2)

has been added to the series and will be published in English during
the current budget year. This also applies to a report entitled
"Occupational hygiene measurements of chemical air pollutants"

(1980:1) and to a position paper entitled "Lubricants and coolants
in metalworking".

Information regarding the Fund's activities is communicated to large
groups through exhibitions such as Elmia Arbetsmiljo 80 (Elmia
Working Environment 80) and Skydd 81 (Safety 81), press bulletins
issued mainly to the trade union press, and announcements of
application dates and fellowship activities in the daily press.

In 1980, a new information folder dealing with the Fund was
published in Swedish, English, Finnish, French and German.

Planned activities

Project catalogues will be distributed, as previously, to parties
such as the labour market organisations, chief safety officers,
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comnany doctors and nurses, and safety engineers. Further review
and editing of individual project reports is planned to accommodate
the desire of our clients for more easily understood texts.

The supplementation of material such as search registers is another
requirement to which attention should be paid.

The Fund has appointed special working groups for the nurpose of
surveying and analysing research needs in various fields of
activity in order to develop a supportive basis for research and
development. The groups report on suitable measures, research
requirements etc. in programme reports or position papers. Luring
the coming budget year, reports of this type on topics such as
microorganisms and working posture/work load will be issued.

Further efforts are planned in the areas of advertising and
exhibitions. Apart from announcements regarding application dates
and fellowship activities, advertising should be more conciously
designed to provide information regarding current research in
individual project areas and to increase the knowhow of target
groups such as safety officers, designers/manufacturers etc. In the
working environment and working life field, the considerable interest
in research and technology provides further incentive for the

Fund to participate in certain industrial exhibitions with screen
exhibits and informational material, and to take part in congresses
arranged by the labour market organisations.

The level of information supplied to the mass media regarding the
Fund's range of activities can be increased by means of press
bulletins, press conferences and seminars for journalists.

The budget proposal is based on a list of known costs for annual
report and project catalogue production, and for producing the
information regarding the Fund's activities described above.

In other respects, as regards the 81/82 budget year, special funds
have been set aside for preparing a wide range of information on
the Fund's activities to mark its tenth anniversary in 1982.
Appropriate activities proposed include the publication of a book
or journal containing a description and commentary on the ten years
of research and development work, training and information in the
working environment field. Conferences and other activities may

also be organised.
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INFORMATION ON PROJECTS

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/84
Summary series 1270 1 600 2 000 2 200 2 400
Outline reports,
brochures 647 600 709 750 800
Reports 151 100 200 250 270
Conferences, seminars,

843 300 500 550 609

Campaigns 1 338 2 200 1 800 2 500 2 500
Miscellaneous 2 100 100 100 100
Total cost, SKr
thousand 4 251 4 900 5300 6 350 6 670

This is the most important, and the m i
S s nost expansive, part of the
a?t1f1ty: Each year, the Fund receives approximately 150 final
progfgt reports, most of which produce some form of information
act1v1ty.- The f1?st stage in disseminating informaticn regarding
Egog:;:f;1ng;pgs is to produce a brief summary which is distributed
orricers, occupational health personnel etc. It i Ti
rety offic J . is esti
;;azh;9gn;ng;v;gua; gro%ect report summaries will have been Drogu?gged
I the budget year. In several cases, it is necessa
gyﬁg?;gso:ﬁ;1:: riportg wnich describe the state of knowhou rgzeggch
w tecnniques. Thus, 13 reports dealin ith :
research, a number of brochures aﬁd 8 j 2 have beem
: _ project reports have b
¥$b11shed (tne lqtter by the Joint Industrial Sa?ety Counci]??n
abgtgaJOE co—ord1na§eq 1pfprmation campaigns - one dealing with noice
ment and one with lighting - have been carried out. A campaign-

dealing with the working h :
comience in Spring 1982? azards caused by solvents is planned to

Informational material associat i i

1 T . ed with the campaigns has also
2g?u§ed major interest in the neighbouring Nordicgcountries, and

1 gge;at1on has_been es;ablished with the Work Environment Fund
n Finland, the Work Environment Fund in Denmark, and the National

Board of Occupational Safet i
fety and Health and
and Welfare Administration in Norway. nd the Industrial Safety

From 1973 to 1981, a total of appi RERI
) , pprox. SKr 14 million h
spent on information regarding projects. Of this amounif eer

SKr 6.5 million has been spent o apaigns deali : g
lighting and solvents. P N campaigns dealing with noise,

The funds hitherto devoted to information activities are, despite
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all, limited in relation to the major need for easiiy-available
reports on research and development work findings as expressed

by both employers and employees. However, in view of the large
guantities of information produced at present, a method'should.bg .
developed for monitoring completed and planned information activities
in parallel with current activities.

Summary series

Completed and current activities

- b o - - = e o m e e = e e o

During the years, the production of order cata1ogues-apd the
reporting of projects in the summary series has stabilised at

7/ to 8 catalogues, corresponding to 105-120 summaries per budget
year.

During the current budget year, an assessment was made of the.
categories which order summaries through the order_cata]ogue in the
journal Arbetsmiljo (The Working Environment). This showed that
safety officers comprise the largest group (57%),fo]1owed‘by the
supervisor and safety official category (20%),and occupational health
doctors and nurses (7%).The remaining group (16%) included represen-

tatives of company management and official agencies,libraries,industrial

inspectors etc.as well as engineers, designers and consultants.

Planned activities_

It is planned to issue summaries of most of the nrojects on which
the Fund receives reports prior to the coming budget year. Further
revision and editing are also planned to make the research findings
available to our target groups to an even greater extent.

At present, all subscribers to Arbetsmiljo receive information on
new summaries through the order catalogue which accommpanes the
journal as a supplement. This represents the pub]icat1oq of the
information eight times annually at the planned rate of issue.

In addition, the catalogue is forwarded directly to companies,
company health and welfare centres, libraries, official agencies,
industrial and trade organisations etc. Furthermore, the great
majority of supplements are ordered by means of the coupon in the
catalogue and the number of orders has increased steadily since the
system was introduced. However, apart from the overa]]Gmarket1ng

of the summary series by means of the catalogue, therg is a need

for disseminating more selective information to certain target groups.
This would satisfy the demand for the provision of information of

a nature more specific to various branches of industry, as expressed
by both employers and employees.

Therefore, a review of the marketing measures re]gting to the
summary series is called for. One possibility wh1ch_shou1d be
explored would be the inclusion of an adver§1semgnt in gach issue
(15 annually) of Arbetsmiljo, and in the union, industrial and
trade press. The transition to advertising cou]d be supp]emented
periodically by a separate printing such as a six-monthly 11?t of
published summaries which could be sent directly to the Fund's
major target groups.
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In addition, it is planned to issue quarterly information sheets/
folders containing specific information on research projects of
interest to important target groups such as occupational safety
and health services design and production personnel.

The budget proposal envisages the printing of approx. 120 summaries
per year and marketing measures including the distribution of
information folders to special target groups as outlined above.

Outline reports/brochures

The need to provide a co-ordinated picture of current and completed
research in different areas is increasing as the number of final
project reports increases. To date, the Fund's outline report series
includes 13 publications, all of which are in considerable demand.
Although these have been distributed mainly through the associations
and unions involved, there has also been an appreciable demand from
the occupational safety and health services, among others,

The chemical and physical research fields dominate the report
series, and further publications dealing with welding and with
surface treatment are planned for the current budget year.

In addition, the report of a debate on the problem of work schedules
will be published during the current budget year and will be
distributed in conjunction with a planned conference. A pamphlet
dealing with working environment hazards associated with wood

mould and the handling of wood chips for fuel will be a further
publication.

Planned activities

The need for outline reports is increasing as knowledge and the
findings from several major research areas become available.

Outline reports on the areas of medical care, the working environ-
ment in schools and, possibly, one dealing with the sleeping problems
of shift workers and other personnel working unsocial hours, are
planned for the 81/82 budget year.

In the chemical area, it should be possible to publish outline
reports dealing with topics such as lubricants, coolants and
plastics.

In the physical area, it may be opportune to publish an outline
report of noise research from the medical aspect. This also applies
to an outline report of the state of knowledge in the areas of
neck/shoulder and back ailments, and radiation. In the longer term,
it should also be possible to publish summaries of this type dealing
with the areas of visual ergonomics, technical measures to be taken
following accidents and workplace design.

The budget proposal envisages the production of 4-5 outline reports
per budget year.
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Penorts

Completed and current activities

Since 1 October 1977, the Fund has been issuing research reports
published by the Swedish Joint Industrial Safety Councitl (AN).

Seven reports have been published to date and an eighth has gone

to press. The shortfall which arose due to lower than expecte@
sales has been covered by the publishing grant which the Council -
received, by agreement, during the introductory period. Co-oneration
in the publication of research reports as described above has now '
been terminated by mutual agreement between the Fund and the Qounc11
pending a review of how project resports should be published in
future.

Several other reports have been produced and distributed by the

Fund itself. These include, for example, a report on a method of
improving the working environment in the engineerjng 1ndustfy.
During the current budget year, a popular report is also be1?g k
prepared, in co-operation with the Swedish Municipal Workers' Union,
on the working environment of of bus drivers.

Planned activitijes

Certain contacts have been initiated during the year in an attempt
to develop new forms of co-operation as regards the publication of
reports. Thus, for example, future co-operation between the Fund
and the Swedish Joint Industrial Safety Council should be concen-
trated on research findings which are naturally related to the
training material offered by the Council. There is a major need for
supplementary reading material of a topical nature and for the .
publicising of research findings in areas such as workplace p]ann1ng,
chemical health hazards, ergonomics and lighting. In the public
sector, similar co-operation should be planned with the Swedish
Government Work Environment Council.

In the area of co-determination, co-operation is already under way
with the Centre for Working Life. Most of the Fund's many
co-determination projects are in their final stages and the work
of producing outline reports dealing with these projects has
commenced. A series of reports on projects dealing with areas
such as local authorities and county councils, the public sector,
industrial aroup problems, work organisation and co-determination
is planned for the coming budget year. These will be producgd in
co-operation with the Centre for Working Life and with the Tiden
publishing firm.

Research findings which, for various reasons, are not included in
the above-mentioned co-operative ventures must be published undgr
the aegis of the Fund itself or in co-operation with an apnropriate
publishing firm. The forms of publication and co-operation with
the publishers in terms of the implications regarding personnel

and financing, are being examined at present.
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Conferences/seminars

The number of conferences dealing with various areas of research
has increased appreciably in recent years. The major conferences
include the U.S.A. conference on chemical health hazards, a two-day
conference on computers and work, a conference on research in the
area of co-determination and a conference dealing with 1ifting and
carrying work. Conference reports containing details of the napers
oresented and debates have been published in most cases. An addi-
tional number of working seminars on topics including lubricants
and one dealing with measurement techniques are planned for the
current budget year.

As part of its experimental activities, the Fund organised conferences
to initiate contacts with regional safety officers in co-oneration
with the Swedish Commercial Employees' Union and the Swedish Union

of Graphical Employees. The purpose of these sessions was to
disseminate research information and to provide a forum for
discussions between researchers and the regional safety officers.

A seminar dealing with metals was organised as a means of reaching
company doctors and nurses, and safety engineers with advanced
information on completed and current research activities. This
meeting was distinguished particularly by the mutual need for
researchers and company health and welfare snecialists to discuss
research findings and their realisation in practice. A similar
seminar on radiation was held in May 1981.

Planned activities

Conference activities must be regarded as an essential element in
the Fund's efforts to publicise the findings of current and comnleted
research and development work, and as a means of identifying future
needs in the area. In addition to the conferences and seminars

held under the aegis of the Fund, substantial support is also

given to related activities initiated e.q. by programme and working
groups etc. With regard to the planning of conferences and

seminars for the coming budget year, the potential areas of
consideration are detailed below. However, the budoet proposal is
concerned only with funds for those conferences arranged by the Fund
itself and for publishing the conference reports associated with
these. Other conference activities will be dealt with in the usual
manner on receipt of applications (see the section entitled "Grants
for training and information activities").

It is planned to hold a number of conferences in the behavioural
science area. These will include conferences on unsocial working
hours, absenteeism and solitary work, cne conference relating to the
activities of the SKO group, and one dealing with the psychological
and social problems of working life.

In the physical problem area, one conference on the office climate
may be held (possibly in co-operation with BFR), together with one
or more sessions dealing with working posture/work load.
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A couple of smaller seminars on microorganisms qnd, nossibly, a
conference on plastics are expected to be held in the 1981/82
budget year.

The experimental activity of holding open days for regional safety
officers and research seminars for company health and welfare
specialists has not yet been concluded. On conclusion, the
activity will be evaluated to obtain an assessment of Fhe-need.for
future activities. However, the high degree of appreciation with
which both researchers and participants have welcomed onen days.and
seminars, together with their relatively Tow cost as compargd w1th
supplying printed informational materials, would appear to justify
the continuation of the activity in an expanded form.

Campaigns

The term "campaigns" is used to denote wide-ranging information
activities which are used to present a more thorough review of_
available and practically-applicable research findings. Experience
to date from two major co-ordinated information campaigns of this
type dealing with noise abatement and lighting has been gxtreme]y
good. Among other factors, this has been due to the active
barticipation of industrial organisations, tradg unions, emp]oygr
organisations and other central bodies. In addition, the material
was, as far as nossible, designed specifically for various branches
of industry and target groups.

The informational material relating to noise abatement and lighting
are mainly in the form of printed matter. Prac@ica! hﬁndbooks
entitled "Noise abatement - principles and application” and

"Good workplace lighting" have been produced for the two areas.
These are supnlemented by pamphlets (twelve dealing w1Fh noise and
four with lighting) apnlying to different branches of 1ndu§try.

A fifth leaflet entitled "Lighting problems in VDU wqu" will be
published during the current budget year. .The material on noise
abatement was presented at a number of regional confgrences in qrder
to meet the demand for oral information expressed mainly by regional
safety officer groups. In the case of Iighting,.the need for
stimulative material has resulted in the production of a pagkage
including slides for use during union meetipgs, safety committee
meetings, workplace meetinas, occupational nealth service discus-

sions etc.

The demand for the lighting information, in particular, has.been _
considerable and both the manual and pamphlets have been printed in
large numbers. For example, of the 140 000 copies of the manual
which were printed, 100 000 had been ordered a year after the
campaign was launched.

Informational material dealing with the two camnaigns has_a]so
attracted wide interest in the neighbouring Nordic countries.

The noise handbook has been translated into Danish and Finnish,
and into English with the co-operation of the U.S. Department of
Labor. The Swedish version of the lighting material has been
distributed in Norway and the handbook was translated into Finnish
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during 1981.

Planned activities

In view of the wide-ranging support which the Fund has contributed
to research and development work designed to solve the problems
caused by the use of solvents at work, the board has sanctioned the
funding of an information campaign in this area. Basic information
will be produced in a similar manner to previous campaians. In
other words, this will consist of a handbook accommpanied by other
information produced especially for specific branches of industry
in the form of pamphlets, folders, posters etc. With the benefit
of the experience gained from earlier information campaigns, it is
planned to process the material on solvents into a pedacoaic form
suitable for purposes such as disseminating groun information.

To the same end, major importance should be attached to the
production of stimulative informational material such as discussion
pamphlets, film strips, videocassettes etc. The campaian is also
intended to include a number of seminars/conferences.

The handbook and some of the industrial pamnhlets are expected to be
introduced in the spring of 1982. Prior to this, the ground will

be prepared by means of continuous press releases, bulletins to
working personnel through the trade unions and employer organi-
sations etc. The budget proposal is based on the funds already
allocated by the board for the solvents campaign.

During the 82/83 and 83/84 budget years, it should be possible

to summarise the campaign activities carried out in several areas.
In this context, accident research is a major area and there is

much to suggest that minor campaigns directed at special target
groups will be carried out in several, more limited areas. Campaign
funding will require the approval of the board in the normal way.

Summary of planned activities

|

In summary, it is proposed that activities be concentrated on the
following aspects:

0 An intensification of efforts to supply those involved with
easy-to-read summaries of working environment research in a
quick and specific manner

0 Organised co-operation with the industrial organisations for

the purpose 6f producing outTine reports on problems and
solutions relating to specific branches of industry

0 The expansion of conference and seminar activities for the

purpose of providing oral information to certain key grouns
in working life

0 Increased efforts to reach key groups which are capable of

transmitting information further to individuaTl worknTaces.
Examples of such groups include:

- regional safety officers

- occupational health service personnel, occupational
medicine clinics
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teachers in vocational and trade schools
supervisors of premises

LO and TCO districts

mass media, particularly the trade union press

Increased efforts to reach key groups which are capable of
infTuencing the working environments of others. Examples of
such groups include : | GRANTS FOR SPECIAL PURPOSES

- manufacturers and importers
- engineers, architects and designers .
- political decision-makers




—
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INFORMATION AND TRAINING RELATING TO CO-DETERMINATION IN WORKINA LIFE

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/31 81/82 82/83 33/82
Cost, SKr million 115,0 121,9 125,0 135,0 148,C

General description of the area

Since the 1976/77 budget year, the Government has provided sunnort
from central funds for training and information activities. The
Government has also issued requlations as to how these funds are to
be allocated and used.

The Fund is required to specify detailed regulations relating to
accounting etc.

Organisations in receipt of finance are obliged to submit an annual
report of their activities.

The following sums have been allocated during the years.

Year SKr million

76/77 35,0 (six months)
77/78 75,90

78/79 103,0

79/80 115,0

80/81 61,0 (six months)

The Swedish parliament has decided that activities shall be financed
from occupational safety and health ccntributions as of 1 January
1981.

The Government has also specified the basis on which the total
amount of the contribution is to be calculated. In the 1981
calendar year, this means that 30% of the contribution, ecuivalent
to SKr 121.8 million, is to be used for training and information
in the area of co-determination.

Of this amount, a maximum of one-eighth, or 12.5%, may be paid to
the employer organisations, the remaining 87.5% being paid to the
employee organisations. This gives the following breakdown:

12.5%
87.5%

SKr 15 225 000 to the employer organisations in 1981
SKr106 575 000 to the employee organisations in 1981

The finance is distributed in relation to the number of emnloyees
and members in the respective organisations. Funds are transferred
to an account at the Work Environment Fund, each organisation having
its own individual account from which monies are requisitioned.
Detailed regulations are specified by the Fund.

Under the terms of a decision reached in December 1980 by the board
of the Fund, these funds may be used, until further notice, for
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research into problems of equality.

One result of the decision to revise the method of finapcjng is
that longer term planning can be carried out. The pre11m1nary
allocation of resources is based on the revenue from occgpat1ona1
safety and health contributions as calculated by the National
Swedish Social Insurance Board.

In February 1921, all recipients of finance were invited to an
information session dealing with the altered regulations.

This initiative received a very positive welcome and the wish for
regular meetings was expressed.

Planned activities

0 Activities will continue as before i.e. being undertaken by the
particular organisations.

0 Regular information sessions with recipients of finance.

0o New payment and accounting procedures.
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TRAINING OF EMPLOYEE REPRESENTATIVES ON COMPANY BOARDS

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/84
Cost, SKr million 9,8 10,0 12,0 13,0 13,0

General description of the area

Since the 1976/77 budget year, the Government has made special
provision,as part of the"Contribution to Working Environment Fund"
appropriation in the national budget, for the training of employee
representatives on the boards of companies and state bodies.

The Fund is responsible for administering these monies and the
board of the Fund has laid down rules governing the payment of
funds to the organisations. Under the terms of these requlations,
payments are made on the principle that costs will be covered in
full. However, compensation for loss of earnings is not paid.

Payment is made on the submission of accounts to the Fund, 75% of
the cost of the planned activity being payable in advance.

The contribution is designed to cover all reasonable costs incurred
in planning and implementing the training, and in nroducing training
materials.

In recent years, the following grants have been approved and naid
out.

Period/year Approved Paid out

73/74 - 76/77 10,8 6,2 (as per final account)
76/77 12,0 5,3 ( " )
77/78 20,0 8,9 ( " )
78/79 10,0 10,9 ( " )
79/80 5,0 9,8 ( . )
80/81 (six months) 2,5 10,0 (estimated)

Funds which remained unused at the end of 1980 reverted to the
Fund's capital assets.

The Swedish parliament has decided that the activity, as of 1981,
shall be financed by occupational safety and health contributions.
Of the total allocated, 3% may be disbursed in contributions to
LO, TCO and SACO/SR, and to trade unions independent of these
organisations for training employee representatives on boards.

For 1981, this represents a sum of approx. SKr 12 million. Detailed
regulations are laid down by the Work Environment Fund.

In accordance with earlier regulations, costs may be recovered in
full on submission of accounts. This will continue to apply in
future as will the entitlement to advance payment.




144

Planned activities

0

Activities will continue as before. Ip othef words,-the
organisations will carry out training in various subjects
and will produce suitable training materials.

145

GRANTS FOR ACTIVITIES RELATING TO REGIOWAL SAFETY OFFICERS

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/84
Cost, SKr million 28,2 35,0 40,0 45,0 50,0

The Fund has provided financial support for activities involving
regional safety officers since 1974 when a special condition to
this effect was incorporated in the Fund's terms of reference.

Up to and including 1978, contributions were disbursed throuah the
National Swedish Board of Occupational Safety and Health, which was
responsible for distributing the funds to those union organisations
which had obtained the permission of the industrial insnectorate

to appoint regional safety officers.

As of 1979, in accordance with a Government decision, the funds
have been paid out directly to the employee organisations in
accordance with a modified payment system. The contributions for
the 1979 and 1980 calendar years were SKr 25 175 000 and

SKr 28 170 000 respectively.

Regulations governing the new system of payment were laid down

in a Government decision of December 1980 and came into force in
1981. Under the terms of these regulations, contributions are
paid in advance to the recipient organisations on application.
Allocation of the funds is based on a standard calculation of the
true costs of the activity, including (apart from normal wage
costs) an additional 10% of the wage costs to cover the costs of
premises and travel. The grant for activities relating to regional
safety officers was raised to SKr 35 million in the budget submission
for the 1981 calendar year. No cost framework has yet been
specified for the following period.

The funds allocated by the Government for 1981 are entered here as
the estimated cost for the 1980/81 budget year. The increase in
costs during the following budget years is unknown. However, this
is estimated provisionally as SKr 5 million annually.
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GRANT TO NATIONAL BOARD OF OCCUPATIONAL SAFETY AND HEALTH

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/31 81/82 82/83 83/84
Cost, SKr million 30,2 19,3 20,0 19,0 19,5

Under its terms of reference, the Fund is required to provide an
annual grant to the National Board of Occupational Safety and

Health for training personnel in occupational safety and health

and for carrying out special projects and investigations in the

area of occupational safety and health. Earlier grants for regional
safety officer activities are now paid through the appropriate labour
market organisations.

In the 1981 calendar year, the Government has stipulated that the

Fund shall allocate SKr 8.1 million for the training of personnel

in occupational safety and health, and SXr 9.7 million for special
research projects.

In accordance with the terms of bill 1980/81:20 relating to cutbacks
in the activities of state bodies, the fovernment has also

decided that the Fund shall place a further SKr 1.5 million at the
disposal of the National Board of Occupational Safety and Health
during the current budget year as nart of the finance for the
research activities of the Board's department of occupational
medicine. At the same time, the Board's disposable assets for the
year as specified in the national budget have been reduced by an
equivalent amount.

In this context, it is worthwhile recalling the statement of the
Minister when presenting this measure, in view of the fundamental
importance attaching to the statement as regards the future
utilisation of the Fund's finances.

"In my opinion, based on the capital assets of the Fund and its
cormitments, an added withdrawal of this order may be made
from the Work Environment Fund without necessitating cutbacks
in working environment research or other research sunported by
the Fund.

Providing increased financial support for the research activities
of the occupational medicine department from the Work Environment
Fund will enable the appropriation for the Board to be reduced

by an equivalent amount".

This year's draft budget includes preliminary provision for a
similar capital withdrawal from the Fund as a financial contribution
to the Board in 1981/82.

The funds set aside by the Government for 1981 and the special
contribution to the activities of the Board's occupational medicine
department are included here as an estimated cost for the 1980/81
budget year. The budget proposal for 1981/82 also makes allowance
for an extra withdrawal of SKr 1.5 million for the same nurnose.
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The high outturn shown for 1979/80 is due to a cer@ain amount of
delay in paying out funds and final payments relating to the grant
for regional safety officer activities.
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GRANT TO CENTRE FOR WORKING LIFE

Cost Estimated Budget Forecast Forecast

outturn cost

79/80 80/81 81/82 82/83 83/84
Cost, SKr million 17,65 21,0 22,0 23,5 25,0

The activities of the Centre for Working Life are financed by the
Fund, partly by means of an annual contribution to cover the fixed
basic costs (basic finance) and partly by means of an annual basic
grant for project activities (project programme). The former
contribution is specified by the Government, while the latter is
determined by the board of the Fund.

Originally, the cost to the Fund of financing the Centre for Working
Life was met by the national budget. However, as of the 1981
calendar year, this assistance is no longer provided because of the
Government decision to modify the system of financing the Fund.
Thus, the contribution towards basic costs and the basic project
grant are now financed from occupational safety and health
contributions.

Under the terms of a decision taken by the board of the Fund on

18 February 1981, the annual project programme of the Centre for
Working Life is fixed at a given percentage of the Fund's estimated
income from occupational safety and health contributions for the
particular budget year. The figure for the next few years has been
fixed at 4.2%.

On the basis of presently available income forecasts, the 1981/82
project programme of the Centre for Working Life is estimated at
SKr 14.5 million. This represents a percentage increase of 4.3%

in comparison with the figure for the current budget year (SKr 13.9
million).

The preliminary estimates for 1982/83 and 1983/84 are SKr 15.7
million and SKr 17.4 million respectively.

The following table shows the costs associated with the Centre for
Working Life since its inception.

Year Fixed costs (SKr) Project programme (SKr)
1976/77 1 500 000 - 1

1977/78 4 500 000 4 800 000 1)

1978/79 4 900 000 8 300 000

1979/80 6 750 000 10 900 000

1980/81 7 100 000 13 900 000

Total 24 750 000 37 900 009

1) of which SKr 3 947 900 was spent.
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j iding basic finance
The budget proposal also includes the cost of nrovi .
for thegCengre for Working Life. ngever, an accurate basis for
calculation is unavailable in this instance.
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GRANTS FOR ACTIVITIES DESIGNED TO STIMULATE RESEARCH

Cost Estimated Budget Forecast Forecast

cutturn cost

79/80 80/81 81/82 82/83 33/84
Cost, SKr million 5,0 5,0 5,0 (5,0) (5,0)

In accordance with a decision of the Swedish parliament (bill No.
1978/79:119 dealing with certain problems relating to research

and researcher training), the Fund allocated SKr 5 million to the
employee organisations in the 1979/80 budcet year for activities
designed to stimulate research. In accordance with the guidelines
specified in the bill, the grant was intended to be used for
general research activities not necessarily related to the working
environment field.

A corresponding contribution has been allocated in this year's
budget proposal to assist the continued development and organisation
of the activity for a further period. In the opinion of the
Secretary of State who laid the bill before narliament, the
organisations should then be in a position to provide their own
finance and the special grant from the Fund should be terminated.

As a result of the proposal in the draft budget submitted by the
board of the Fund, the organisations in question have stated their
case for continued support for their activities. Thus, for the
duration of the planning period, the amount of the grant has,
provisionally, been left unaltered pending the final decision of the
Government on the matter.




1i53

WORKING GROUPS AND SPECIALISTS




155
WORKING GROUPS AND SPECIALISTS
Cost Estimated Budget Forecast Forecast
outturn cost
79/80 80/81 81/82 82/83 83/84

WORKING GROUPS AND
SPECIALISTS (Total) 1 954 606 1 904 000 2 485 000 2 600 000 2 700 000

Remuneration and
fees 1270 902 1 250 000 1 750 000

Committee report
fees 531 267 500 000 550 000

Travel and sub-
sistence allowances 142 095 140 000 170 000

Expenses 10 342 14 000 15 000

The costs relate to those working groups and specialists engaged
for external (mainly project-related) activities. Consultancy
expenses incurred by the secretariat are budgeted for under that
heading.

The cost estimates are based on current and planned specialist
involvement, and on an estimated average number of members and
meetings per year.

The fees paid to group members are in accordance with the government
scale of remuneration for committee assignments, a number of
“familiarisation" payments being included for each meeting in
accordance with current practice.

A Tist of the Fund's working groups is included in the 1980 annual
report.

Travelling expenses and subsistence allowances are paid in
accordance with government regulations.

The estimated cost of fees for committee reports assume that current
lTevels of payment will remain unchanged.
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Introduction

Noise.
It can destroy hearing.
It can create physical and psychological stress.

And it can contribute to accidents by making it
impossible to hear warning signals.

An estimated 14 million workers in the U.S. are
exposed to hazardous noise.

Luckily, noise exposure can be controlled. No
matter what the noise problems may be in a par-
ticular workplace, technology exists to reduce
the hazard.

It may be possible to:
® Use quieter work processes.

e Alter or enclose equipment to reduce noise at
the source.

e Use sound-absorbing materials to prevent the
spread of noise by isolating the source.

In the field of noise control, where there’s a will,
there’s a way.

The Occupational Safety and Health Ad-
ministration (OSHA) was established by the
U.S. Congress to help eliminate job safety and
health hazards such as noise.

This book is presented by OSHA for workers
and employers interested in reducing workplace
noise. OSHA believes that highly technical train-
ing is not generally necessary in order to under-
stand the basic principles of noise control. Noise
problems can often be solved by the workers and
employers who are directly affected.

The book contains five major sections.

First, a brief overview of the effects of noise on
human health.

Second, a discussion of some of the key words
and concepts involved in noise control.

Third, an explanation of specific principles of
noise control which the reader can apply in his
or her workplace.

Fourth, a discussion of particular techniques for
controlling noise.

Fifth, a description of the ways OSHA can help
employers and employees, including an explana-
tion of the legal requirements for noise control
which employers must follow.

OSHA hopes that the information in this book
will be discussed by employers, workers, and
union representatives. If more help is needed,
contact the nearest OSHA area office listed in
the back of the book.




Noise: Its effect
on health

The ability to hear is one of our most precious
gifts. Without it, it is very difficult to lead a full
life either on or off the job.

Excessive noise can destroy the ability to hear,
and may also put stress on other parts of the
body, including the heart.

For most effects of noise, there is no cure, so
that prevention of excessive noise exposure is the
only way to avoid health damage.

Hearing

The damage done by noise depends mainly on
how loud it is and on the length of exposure. The
frequency or pitch can also have some effect,
since high-pitched sounds are more damaging
than low-pitched ones.

Noise may tire out the inner ear, causing tem-
porary hearing loss. After a period of time off,
hearing may be restored. Some workers who suf-
fer temporary hearing loss may find that by the
time their hearing returns to normal, it is time
for another work shift, so, in that sense, the
problem is ‘“‘permanent.’’

With continual noise exposure, the ear will lose
its ability to recover from temporary hearing
loss, and the damage will become permanent.
Permanent hearing loss results from the destruc-
tion of cells in the inner ear—cells which can
never be replaced or repaired. Such damage can
be caused by long-term exposure to loud noise
or, in some cases, by brief exposures to very
loud noises.

Normally, workplace noise first affects the abil-
ity to hear high frequency (high-pitched) sounds.
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This means that even though a person can still
hear some noise, speech or other sounds may be
unclear or distorted.

Workers with hearing impairment typically say,
“I can hear you, but I can’t understand you.”’
Distortion occurs especially when there are
background noises or many people talking. As
conversation becomes more difficult to under-
stand, the person becomes isolated from family
and friends. Music and the sounds of nature
become impossible to enjoy.

A hearing aid can make speech louder, but can-
not make it clearer, and is rarely a satisfactory
remedy for hearing loss.

Workers suffering from noise-induced hearing
loss may also experience continual ringing in
their ears, called “‘tinnitus.”’ At this time, there
is no cure for tinnitus, although some doctors
are experimenting with treatment.

Other effects

Although research on the effects of noise is not
complete, it appears that noise can cause
quickened pulse rate, increased blood pressure
and a narrowing of the blood vessels. Over a
long period of time, these may place an added
burden on the heart.

Noise may also put stress on other parts of the
body by causing the abnormal secretion of hor-
mones and tensing of muscles (see Figure 1).

Workers exposed to noise sometimes complain
of nervousness, sleeplessness and fatigue. Ex-
cessive noise exposure also can reduce job per-
formance and may cause high rates of
absenteeism.

dilation of
the pupil

secretion of
thyroid
hormone

heart
palpitations

secretion
of adrenalin

secretion of
adrenalin

cortex
hormone

‘j! movements of
the stomach

constriction of the
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- iy i
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Figure 1. In addition to cau;ing hearing loss by
destroying the inner ear, noise apparently can
put stress on other parts of the body by causing
reactions such as those shown at left.

Figure 2. Severe destruction of the hair cel{s in
the hearing organ. Top picture: normal hair
cells, lower picture: hair cells destroyed by

noise.




Noise control: Basic concepts

and terms

There are a number of words
and concepts which must be
understood before beginning a
discussion of noise control
methods.

Sound

Sound is produced when a
sound source sets the air nearest
to it in wave motion. The
motion spreads to air particles
far from the sound source.
Sound travels in air at a speed
of about 340 meters per second.
The rate of travel is greater in
liquids and solids; for example,
1,500 m/s in water and 5,000
m/s in steel.

(Note: Measurements in this
book are generally given in the
metric system. To convert, one
meter equals about 39.4 inches,
one millimeter equals 0.04
inches, and one kilogram equals
about 2.2 pounds.)

Frequency (Hz)

The frequency of a sound wave
refers to the number of vibra-
tions per second, measured in
units of hertz (Hz). Sound is
found within a large frequency
range; audible sound for young
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tuning fork

air particles swinging back and forth

Figure 3. The sound source vibrates and affects
air particles, which strike the ear drum.

sound level dB  pure tones pure musical
80 [ e tones

60 i

wf

0 b— TJ. " —

63 125 250 500 1000 2000 4000 8000 Hz
frequency
Figure 4. A pure tone is marked by a single col-
umn indicating the frequency and the sound level
or intensity. Musical notes contain several tones
of different frequencies and intensities.

persons is between about 20Hz
and 20,000Hz.

The boundary between high
and low frequencies is generally
established at 1,000Hz.

Sound may consist of a single
pure tone, but in general it is
made up of several tones of
varying intensities.

Noise

It is customary to call any
undesirable sound ‘‘noise.”
The disturbing effects of noise
depend both on the intensity
and the frequency of the tones.
For example, higher frequen-
cies are more disturbing than
low ones. Pure tones are more
disturbing than a sound made
up of many tones.

Infrasound and
ultrasound

Sound with frequencies below
20Hz is called infrasound, and
sound with more than 20,000Hz
is called ultrasound. There is
some evidence that these sounds
which cannot be heard can
under certain conditions be
hazardous to workers’ health.
This book deals only with noise
which can be heard.

sound level dB  octave bands machine noise
80 .
60
40

20

63 125 250 500 1000 2000 4000 8000 Hz
frequency

Figure 5. Noise is a disorderly mixture of tones
at many frequencies.




infrasound audible sound

Ao A

1Hz 10Hz : 100Hz

sound source

A

ultrasound

a A
1,000Hz  10,000Hz:

machine {cutting work)

vehicle engines air blowing -

blast furnace

wind noise

suction

A
100,000 Hz

ultrasonic cleaners

hearing range

Figure 6. At the same intensi-
ty, the noise from a truck is
less disturbing than the sound
of air blowing or suction
because it is at a lower
Jrequency.

Decibel (dB)

Sound levels are measured in
units of decibels (dB). If sound
is intensified by 10 dB, it seems
to the ears approximately as
if the sound intensity has
doubled. A reduction by 10 dB
makes it seem as if the intensity
has been reduced by half.

normal
conversation

Noise level measurement

In measuring sound levels, in-
struments are used which
resemble the human ear in sen-
sitivity to noise composed of
varying frequencies. The in-
struments measure the ¢A-
weighted sound level”’ in units
called dB(A).

Workplace noise measurements
indicate the combined sound
levels of tool noise from a
number of sources (machinery
and materials handling) and
background noise (from ven-
tilation systems, cooling com-
pressors, circulation pumps,
etc.).

pain
begins

0 10 20 30 40 50 60|70 80 90 '.HOO 110 120(130 140 150 160 170 180 190
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quiet bedroom
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manual
machining

Figure 7.
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taking off
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In order to accurately identify
all workplace noise problems,
the noise from each source
should also be measured
separately. Measurements at
various production rates may
be useful in considering possi-
ble control measures. A number
of manuals for noise meas-
urements are commercially
available.

Adding noise levels

Decibel levels for two or more
sounds cannot simply be added.
Figure 8 shows how the com-
bined effect of two sounds
depends on the difference in
their levels. Two or more
sounds of the same level com-
bine to make a higher noise
level.

Octave band

It is common practice to divide
the range of frequencies we can
hear into eight octave bands.
The sound level is then listed
for each octave band. The top
frequency in an octave band is
always twice the bottom one.
The octave band may be refer-
red to by a center frequency.
For example, S00Hz is the
center frequency for the octave
band 354-708 Hz.

number of  dB(A)

decibels 3
to add to
higher of
two levels
2
1
0

0 1 2 3 4

Figure 8. A fan produces a
sound level of 50 dB(A).
Another fan produces

56 dB(A). The difference is

6 dB(A), and according to the

Sound transmission

The word ‘‘sound” usually
means sound waves traveling in
air. However, sound waves also
travel in solids and liquids.
These sound waves may be
transmitted to air to make
sound we can hear.

Resonance

Each object or volume of air
will “‘resonate,’” or strengthen a
sound, at one or more par-
ticular frequencies. The fre-
quency depends on the size and

5 6 7 8 9 10dB(A)

difference between
two leveis

diagram, 1 dB(A) will be added
to the highest level. Operating
together, the fans will result in
a level of 57 dB(A).

construction of the object or air
volume.

Sound reduction by
distance

Sound spreading in open air
and measured at a certain
distance from the source is
reduced by about 6 dB for each
doubling of that distance.
Sound is reduced less when
spreading inside a room. (See
Figure 9.)

Sound transmission loss
(TL)

When a wall is struck by sound,
only a small portion of the
sound is transmitted through
the wall, while most of it is
reflected. The wall’s ability to
block transmission is indicated
by its transmission loss (TL)
rating, measured in decibels.
The TL of a wall does not vary
regardless of how it is used.

Noise reduction (NR)

Noise reduction is the number
of decibels of sound reduction
actually achieved by a par-
ticular enclosure or barrier.
This can be measured by com-
paring the noise level before
and after installing an enclosure
over a noise source. NR and TL
are not necessarily the same.

Sound absorption

Sound is absorbed when it
strikes a porous material. Com-
mercial sound-absorbing ma-
terials usually absorb 70 percent
or more of the sound that
strikes them.

-~

1 1 1 I
sound 1 2 3 4
source distance in meters

j d level ot a 2
Figure 9. If a small sound meter, (he soun
soirce produces a sound level — meter distance is 84 dB, at 4

of 90 dB at a distance of 1 meters 78dB, etc.

D,

reflection

Figure 10. Part of the sound
that strikes a wall is reﬂectc_ed,
part is absorbed, and part is

transmitted. The transmission

Yam
\“

)/

4

®

-

transmission

loss (TL) of the wall is deter-
mined by the portion of the
noise which is not transmitted
through the wall.

absorption




Application of noise
control principles

The following section explains how to apply
basic noise control principles. In many cases,
several principles must be applied and several
control measures must be taken. Of course,
these principles do not cover every possible noise
problem.

The principles are discussed in eight sections:
. Sound behavior

Sound from vibrating plates

Sound production in air or.gases

. Sound production in flowing liquids
Sound movement indoors

Sound movement in ducts

. Sound from vibrating machines

. Sound reduction in enclosure walls

TOTMmY 0wy

A number of symbols are used throughout the
drawings. For example, large black arrows
indicate strong sound radiation and smaller ones
show reduced radiation.

11




SOUND BEHAVIOR - CAUSES OF SOUND PRODUCTION A1

Changes in force, pressure,
or speed produce noise

Sound is always produced by changes in force,
pressure, or speed. Great changes produce louder
noises and small changes quieter ones. More

Principle

noise is produced if a task is carried out with
great force for a short time than with less force
for a longer time.

Aflat strip of metal
can be bent noisity
with a hammer

@ or quietly with
\ pliers

2\

12

knife blade

compressed
air cylinder

cardboard
strip

g

Example

In a box machine, cardboard is cut with a
knife blade. The knife must cut very rapidly
and with great force in order for the cut to be
perpendicular to the strip. Much noise results.

Control measure

Using a blade which travels across the strip,
the cardboard can be scored with minimal
force for a longer time. Since the cardboard
strip continues to move, the knife must travel
at an angle in order for the cut to be perpen-
dicular. The cutting is practically noise free.

angled travel path
i

scoring knife

cardboard strip

13




SOUND BEHAVIOR - CAUSES OF SOUND PRODUCTION A2

Airborne sound is usually
caused by vibration in solids
or turbulence in fluids

For example, vibrations of the strings in a the water in a heating system. The sound waves
musical instrument are transmitted through the are transmitted through the pipes to the
bridge to the sound box. When the sound box radiators, whose large metal surfaces transmit
vibrates, sound is transmitted to the air. A cir- airborne sound.

culation pump produces pressure variations in

Principle

—

Example

Turbulent fluid flow within pipes produces
sound which can be radiated from the pipes
and even transmitted to the building structure.

Control measure

In addition to reducing the turbulence in the
pipe, the pipe can be covered with sound-
absorbing material. The vibrations can be
isolated from the wall or ceiling with flexible
connecting mechanisms.

material to
absorb vibration

rigid wall
coupling

14
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SOUND BEHAVIOR - CAUSES OF SOUND PRODUCTION A3

Vibrations can produce sound
after traveling great distances

Vibrations in solids and liquids can travel a great  nate. The best solution is to stop the vibration as
distance before producing airborne sound. Such  close to the source as possible.
vibrations can cause distant structures to reso-

Principle

Vibrations from a train move along
the rails and can be heard a
considerable distance away

elevator
car

Example

Vibrations from an elevator are transmitted
throughout a building.

Control measure

The elevator drive can be isolated from the
building structure.

mqtor
oW ro
O

@8

transmission

0 O/l

vibration
transmission




SOUND BEHAVIOR - LOW AND HIGH FREQUENCIES A4

The slower the repetition,
the lower the frequency

of the noise

The level of low frequency noise from a sound
source is determined primarily by the rate at
which the changes in force, pressure, and speed
are repeated. The longer the time between

Principle

changes, the lower the frequency of the noise
generated. The level of noise depends on the
amount of the change.

The exhaust from a slowly
revolving tugboat engine
produces a soft, thudding
low-frequency noise

18

An outboard motor’s rapidly repeated pressure
shocks produce a higher frequency sound

Example

Two gears have the same pitch diameter but
different numbers of teeth. If they rotate at
the same speed, the gear with fewer teeth will
produce a lower frequency noise.

sound

few teeth

many teeth

low tones ‘_ __> high tones

19




SOUND BEHAVIOR - LOW AND HIGH FREQUENCIES AS

High frequency sound is
strongly directional and

more easily reflected

When high frequency sound strikes a hard sur- High frequency sound does not travel around
face, it is reflected much like light from a mirror.  corners easily.

Principle

high frequency sound

reflected
sound

—)

sound

g passing
] through
2 hole in
0 panel
1l
¢ reflected

sound

20

Example

High frequency noise travels directly from the
high-speed riveting machine to the worker’s

ears.

Control measure

riveting hammer

A sound-insulating hood, open toward the bot-
tom of the machine, is constructed above the
hammer. The hood is coated on the inside with
sound-absorbing material. The upper portion
of the opening is covered with safety glass. As
sound starts towards the ears, the glass reflects
it against the sound-absorbing walls. The
sound level for the machine operator is thus

reduced.

(®)

TV o
L il H‘}] | u’lh,

==
=

(<)

\=l=)

I

g\;\l\\\\‘l\lll (LI

safety glass

hood with sound-
_1— absorbing material

on the inside

X
[
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SOUND BEHAVIOR - LOW AND HIGH FREQUENCIES Ab6

Low frequency noise travels
around objects and through
openings

Low frequency noise radiates at approximately  to travel in all directions. A shield has little ef-
the same level in all directions. It travels around  fect unless it is very large.
corners and through holes, and then continues

Principle

Low frequency noise spreads .
again after passing a .
corner or through a
hole in a barrier

7

.

_L

s

N N— e
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Example
Compressors and the diesel engines inside them S

both may produce strong low frequency noise,
even if they are provided with effective muf-
flers at the intake and exhaust.

Control measure

A complete enclosure of damped material lined <1
with sound absorbant will help. The air and

exhaust gases must pass through mufflers

which are partly made of channels with sound-
absorbing walls. Doors for inspection must

close tightly.

non-sound controlled compressor

ventilation air exhaust gases

___sound-damping compressor
hood

B

compressor
space —

engine

- air for engine
space

compressor air "~

/'//’
v
tightly closing
door
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SOUND BEHAVIOR - REDUCTION IN AIR A7

High frequency sound
is greatly reduced by
passing through air

High frequency sound is reduced more effec-
tively than low frequency sound by passing
through air. In addition, it is easier to insulate

problems in its immediate vicinity, it may
therefore be worthwhile to shift the sound
toward higher frequencies.

and shield. If the noise source does not cause
Principle

poat siren S AT LTI

degree of
disturbance

degree of sound level dB
disturbance T

. g decrease in
—— level due to
distance

L 2

decrease in
level due to
absorption

low tones < |  high tones low tones <!  high tones in air

The boat whistle, which seems extremely loud to those on board, is much less loud at a distance

24

Example

The low frequency noise from roof fans in an
industrial building disturbs residents of houses
a quarter-mile away.

roof fan with few blades residential community

Control measure

The rooftop fan is replaced by another one of
similar capacity but with a larger number of fan
blades. This produces less low frequency noise
and more high frequency noise. The low fre-
quency noise no longer causes disturbances,

and the high frequency noise is adequately
reduced by the distance.

high frequency noise

roof fan with many blades

residentiai community

25




SOUND BEHAVIOR - HOW DISTURBING? A8 Example

The diesel engine in a ship operates at 125rpm

and is directly connected to the propeller. The

noise from the propeller is extremely disturbing
on board.

Low frequency noise Control measure

Differential gear is installed between the motor

is less diSturbing and the propeller so that the motor can revolve

at 75rpm. The propeller is replaced by a larger

The human ear is less sensitive to low frequency to change it so that more of it is at lower one. The noise is shifted to a lower frequency, - denaniin
noise than to high frequency noise. If it is not  frequencies. making it less disturbing. v o
possible to reduce the noise, it may be possible
@ [ ]
Principle
T \ disturbance T \ disturbance
4 \ 32 ] \L 32 |
t 16 \\ 16 |
| P ) N Rl h
- 4 . \ 4 h
) i ] \_' -I
low tones <I1-» | high tones low tones <!>  high tones
degree of disturbance|8 degree of disturbance 4
= i < ‘ Ny v NI diesel engine
n o (TR )
£ g I WL m
Two passing trains make equal amounts of noise but one is more disturbing because it moves faster, — ~< — .t ok il
causing more rapid impacts and creating higher frequency noise larger propeller, 75rpm
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SOUND FROM VIBRATING PLATES - SIZE AND THICKNESS B1

Small vibrating surfaces give
off less noise than large ones

An object with a small surface area may vibrate = machines always will vibrate to some extent,
intensely without a great deal of noise radiation. = noise control will be aided if the machines are
The higher the frequencies, the smaller the sur-  kept as small as possible.

face must be to prevent disturbance. Since

Principle

Vibrations from a shaver
are transmitted to the large
glass plate, and the noise

Vibrations are no longer
transmitted, and the
noise decreases

is loud

28

instrument
panel
motor —__
pump ——{L ]

)

oil tarik .

Example

Too much noise is radiated from the control
panel of a hydraulic system.

Control measure

The panel is detached from the system itself,
the vibrating surface is reduced, and therefore
the noise level is decreased.

instrument panel
moved to the wall ——1—

29




SOUND FROM VIBRATING PLATES - SIZE AND THICKNESS B2

solid protective cover over the
" belt drive and flywheel

Densely perforated plates

produce less noise
Large vibrating surfaces cannot always be ‘‘piston’’ leaks, and the pumping functions wire
avoided. The vibrating surface pumps air back  poorly. Alternatives to perforated plates include perforated = mesh
and forth like the piston of a pump, causing mesh, gratings and expanded metal. plate st .
sound radiation. If the panel is perforated, the e
o e fiizess
Principle
II | ~ {massana
‘ | 00 ®
| TITL]
| iy
’ neneee
solid panel sound perforated panel aces
level | oty )
1 \i.“‘: 2

4 | Example GEm)

. IS aets
| The protective cover over the flywheel i:)! RN & .E‘.
] and belt drive of a press is a major noise SRR NS
| source. The cover is made of solid sheet PR S NRETRIRR
O O metal. R
AN
1, slaNsl=lalulls P RN
| ODoOooOoDd SN,
O i)
= Control measure -
[1 i ] o 1
L A new cover is made of perforated
sheet metal and wire mesh. Sound 2
radiation is reduced.
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SOUND FROM VIBRATING PLATES - SIZE AND THICKNESS B3

A long, narrow plate produces
less sound than a square one

When a plate is set into vibration, excess air
pressure forms on one side of the plate and then
the other. Sound comes from both sides. The
pressure difference balances out close to the

Principle

edges, so the noise radiation there is slight.
Therefore, a long, narrow plate radiates less
sound.

square vibrating plate

vibrational force

pressure
equalization

sound-radiating
surface

long and narrow vibrating plate

pressure
equalization

N
sound-radiating
surface

32

electric motor

g

drive wheel

broad belt ’ \\
.

narrow belts

Example

A belt drive provides a large
amount of low frequency noise
because of the vibration of the
broad belt.

Control measure

The broad drive belt is replaced
by narrower belts, separated by
spacers. This reduces the noise
problem.

33




SOUND FROM VIBRATING PLATES - SIZE AND THICKNESS B4

Plates with free edges produce
less low frequency noise

If a plate vibrates with free edges, pressure
equalization takes place between the two sides of
the plate, thus reducing sound emissions. Clamp-
ing the corners prevents pressure equalization

Principle

and the sound emission is greater, especially at
low frequencies. For example, speakers produce
more bass if they are enclosed in a cabinet.

pressure equalization
between front and
back of cone

speaker cone

built-in
1 speaker

i

¢
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Example

Bumps in the floor produce noise from the
bottom and side plates of a cart when the cart
is pushed. Sound is also emitted when material
is slid down the cart walls. Pressure equaliza-
tion only takes place at the top edges of the
side plates.

Control measure

The walls are replaced by new ones, con-
structed with a pipe frame. Plates are fastened
with a gap between the plates and the frame.
Pressure equalization takes place along all the
edges, and the low frequency noise is reduced.

. ¢ ?
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SOUND FROM VIBRATING PLATES - COLLISION AND IMPACT/""B5

Light objects and low speed
produce the least impact noise

When a plate is struck by an object, the plate
vibrates and makes noise. The sound level is
determined by the weight of the object and its
striking speed. If the dropping height of an ob-

ject is reduced from 5 meters (about 16 feet) to 5
centimeters (2 inches), the sound level drops
about 20dB.

Principle

5 meters 5 m|eters

: ;
7 7
: :

]

Y <o
j - K
. ((k . S5cn W
v b

impact speed
10 meters/sec.

impact speed
10 meters/sec.

impact speed
1 meter/sec.

impact speed
1 meter/sec.

36

conveyor belt of
fixed height

Example

Steel parts are transported from a machine to
a storage bin. When the bin is empty, the

large dropping height is large and the noise is loud.

dropping
height

T

T .
storage bin

speed-braking
rubber plates

g

/\V’
\ conveyo? belt

'/‘ that can be
raised and lowered

1

small

Theight

{ small

dropping

T height

==

Control measure

A hydraulic system is installed so that the con-
veyor belt can be raised and lowered. The

belt ends in a drum equipped with rubber
plates to break the fall of the parts. The drum
is raised automatically.

dropping l
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hood of conventional sheet metal between
: motor and pump
A damped surface gives 4y
| S N
off less sound | e
0
As vibration moves throughout a plate, it damping. Internal damping in steel, for ! \‘\\.\\:lx :\:\\ ‘
gradually -decrease_s as it travels, but in most example, is extremely poor. Good damping can . \7\\\“\\3\,) -
plates, this redu'ctlc'm is rather small. In such  be achieved by adding coatings or intermediate e =% —2
cases, the material is said to have low internal layers with better internal damping. R !
o1 =
(] [ ]
Principle
I . e Yo
example of vibration movement in a plate example of *‘artificial’”’ damping
steel Ex
thin layer of ample
> damping material N el The loudest noise from a pump
steel R A — system comes from the coupling
very good ! F guard which is made of sheet metal.
damping i '
thick layer of \ L
damping material el \ \\ \ steel plate
steel ' - w7
good — e | Control measure
damping - : . .
_ _ steel plate The noise level is reduced by vibra-
thin, hard fiber plate o/ — tion isolating the guard or construc-
thick, porous fiber p|ate 4 J‘ tmg lt Of damped metal. If the .
. ) coupling creates a siren-type noise,
thin, hard fiber plate the guard may need an acoustical
lining.
good damping




SOUND FROM VIBRATING PLATES - RESONANCE B7

Resonance increases noise
but it can be damped

It may often be sufficient to damp only part of
the surface, and, in some rare cases, damping of
a single point is effective.

Resonance greatly increases noise from a
vibrating plate, but it can be suppressed or
prevented by damping the plate.

Principle

A tap against a
glass produces
2 loud ring

Damping
eliminates
the ring

e

Example

cular saw blades produces intense
resonance sound.

Control measure

to the saw blade damps the
resonance.

resonance in
the blade

An automatic tooth cutter for cir-

A urethane rubber coating clamped

rubber

(as large
diameter

reinforcements

sheet metal

as possible)

4]




SOUND FROM VIBRATING PLATES - RESONANCE B8

Resonance shifted to higher
frequency is more easily
damped

Large vibrating plates often have low frequency  plate is stiffened, the resonance shifts to higher
resonance which can be difficult to damp. If the  frequency, which can be more easily damped.

Principle

shifting of resonance

low frequency

| Attached damping
B resonance

material has little
effect

A reinforcing
grid produces
high frequency
resonance

Damping material | O
on the smaller —J{<+fi] "
number of sur- S

faces has a
great effect

42

o

Control measure

=

resonance throughout
~ the machine stand

Example

The greatest low frequency sound from this
machine comes from the side surfaces of the
machine stand.

The side plates on the machine are stiffened
with iron straps. A damped plate is installed

over the braces.

reinforcement
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SOUND PRODUCTION IN AIR OR GASES - WIND TONES C1

Wind tones can

When air passes by an object at certain speeds, a
strong pure tone, known as a Karman tone, can
be produced. This can be prevented by making

Principle

be eliminated

the object longer in the direction of flow, such as
with a ““tail,”” or by making the object’s shape
irregular.

air flow

=y

=L

{rregular shape
prevents the tone

Regular shape pro-

® o8
/F\g%j\%\%}g

small perturbing

elements .

Added objects
prevent the tone

wind

sheet metal |
spiral

N

Example

At certain wind speeds, loud sounds can
form around smoke stacks, causing
disturbances.

Control measure

A strip of sheet metal is mounted on the
smoke stack in a spiral. The pitch of the spiral
must not be constant. Regardless of the wind’s
direction, it encounters an irregular object.
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SOUND PRODUCTION IN AIR OR GASES - WIND TONES C2

hollow space
sharp \
Air flow past hollow openings =\
lock nuts
ided S
hould b
sSNnou € avoiae N
When air or another gas blows across the edges  The greater the volume of the hole and the \\\\\
of an opening to a hole, loud, pure tones are  smaller the number of openings, the lower the S
formed. This is how a wind instrument operates.  frequency of the tone will be.
. . cutter blade
Principle
section of cutter
modified cutter
smoothed edge
Example |
o rubber-filled
When a cutter wheel revolves under no-load conditions, cavity

sound can arise from the track for holding the plane
blade. An air stream is being chopped, creating a siren
(pure tone) noise.

fastening
Control measure
Minimizing the cavities by filling the empty space in the CIUGRLEL:

track with a rubber plate reduces the pumping action
hollow ) and the noise.

- empty
bottle
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SOUND PRODUCTION IN AIR OR GASES - DUCTS I C3

Ducts without impediments
produce the least amount
of noise from turbulence

During flow in ducts or pipes there is always  must rapidly changq direc_:tion, if the_ flow moves
some turbulence against the duct walls. The at a fast rate, and if objects blocking the flow
noise from turbulence is increased if the flow are close together.

Principle

less turbulence against
smooth walls

]

-

strip flanges cause
more turbulence

48

steam line

cutoff valve

control valve

Example

A branch of a steam line has three valves
which produce a loud shrieking sound. The
branch has two sharp bends which also pro-
duce a lot of noise.

Control measure

A new branch is created with softer bends.
Tubing pieces are placed between the valves,
so that turbulence will be reduced or
eliminated before the stream reaches the next
valve.

soft bend = gy

increased distance

™ |
increased distance

49




SOUND PRODUCTION IN AIR OR GASES - DUCTS C4

Undisturbed flow produces .the
smallest amount of exit noise

i i i i below 325 feet/sec., reduction of the
flowing gas mixes with a non-moving  For speeds : '
Zzger:l:ise maygbge produced, especially if the speed by half will mean that the sound will be
flm;v is disturbed before the outlet. A lower about 15 dB weaker.
outflow speed will produce a lower sound level.

Principle

mixing area

¥
gas flow ! ’ fI ‘

noise-producing
turbulence

e

mixing area

»
-

Turbulence becomes
more violent in

the already dis-
turbed stream

impediment '

compressed air-
driven grinding
machine

compressed
air

outflow through
side handle

14
Example

The exhaust air from a compressed air-driven
grinding machine produces a loud noise. The
air becomes turbulent while leaving the
machine through the side handle.

Control measure

A new handle is developed, filled with a
porous sound-absorbing material between two
JSine-meshed gauzes. Passage through the
porous materials breaks up the turbulence. The
air stream leaving the handle is less disturbed,
and the exhaust noise is weaker. A straight
lined duct-type muffler may also be used.

sound-damping handle

o

/
fine-meshed @ POrOUS -
wire gauze  Sound-absorbing meshed ;’L‘;i
material g
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SOUND PRODUCTION IN AIR OR GASES - DUCTS C5

Jet noise can be reduced by
using an extra air stream

The term “‘jet stream’’ applies at flow speeds in  speed of the jet stream in relation to the speed of
excess of 325 ft/sec. Turbulence outside the the surrounding air, noise production can be
outlet is great. Reducing the outflow speed by  greatly reduced by using an air stream with a
half may decrease the noise level by as much as  lower speed outside the jet stream.

20 dB. Since the noise level is determined by the

(] [ ]
Principle
jet stream, gas speed
more than 325 ft./sec. ’ . P
— | great change in
speed across
— | the stream
- «
core stream
jet stream
} slight change
gas =) \ ' in speed
PP _ ® | v
speed less than 325 ft./sec.

jet stream

Example

T_he cleaning of machine parts with compressed
air after processing is often carried out with
simple tubular mouthpieces. Very high exit

Speeds are required, and a strong high frequer:-
¢y noise develops.

dual flow mouthpiece

slow outer stream

Control measure

The simple tubular mouthpiece can be replaced
by mouthpieces which produce less noise, such
as a dual flow mouthpiece. In this mouthpiece,
part of the compressed air moves at a lower

speed outside the central stream.

52

———— fast inner
——> stream

X g

simple tubular mouthpiece

cleaning with
compressed air
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SOUND PRODUCTION IN AIR OR GASES - DUCTS c6 e B

sound-absorbing material

Low frequency jet noise is _
easier to reduce if converted s SERY 5 Example

to high frequency Steam safety valves may discharge many times

each day. Sound production during steam

escape can produce high level, low frequency
If the diameter of a gas outlet is large, the noise  a large outlet with several small ones. To some sound.
will peak at the low frequency. If the diameter is  extent this will increase the high frequency noise, perforated
small, the noise will peak at high frequency. The  but this is more easily controlled. late
low frequency noise can be reduced by replacing contrOl measure
® [ ]
Prmcnple A diffuser is formed as a perforated cone. The
mixing area holes produce many small jet streams and high
Jfrequency noise which is absorbed in the
indle | et core stream down-stream pack.
single large outle ) _— packing of
R e e e sound-
L em— I—— absorbing
—= P : P material
jet stream

high frequency /
noise low frequency

noise many small
jet outlets
branched diffuser
outlet
steam pipe

exhaust

mixing area
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SOUND PRODUCTION IN AIR OR GASES - FANS C7 | ' -

Example Control measure

PY °® In one case the fan is located too close to a The control vanes are moved farther from the

F make less nOISe lf placed barrier, and in the other case too close to a fan so that the turbulence has time to die
ans sharp bend. The flow is disturbed and the

. h down. hln the 3ti;1er case, the be(;zd is made '
! se at t tlet is intense. ther, p , )
in SmOOth, undiSturbed ﬂow . e g fan is moved away from the
control vanes
streams

control vanes
A fan produces turbulence in air, which causes  same principle applies, for example, to pro- _ :

B ST
noise. 1f turbulence is already present in the in- pellers in water.
coming air, the sound will be more intense. The

Principle

small distance

turning vanes

small distance from bend

™ -1
increased distance

| air disturbed
air flows freely as it reaches
to rotor rotor

56

57




SOUND PRODUCTION IN FLOWING LIQUIDS - PIPE SYSTEMS D1 —

customary design of
control vglve ? Example
™\ Control valves in liquid systems often have
.]]]W T small valve seats, resulting in large flow speeds
‘ with large pressure changes. Twisted flow path-
[H- :WD ways and sharp edges produce intense tur-
bulence. Sound radiates directly from valves

Rapid pressure Changes ‘ and pipes, and solid sound is conducted to

walls.

pTOduce more noise changee ang | ‘ Control measure

sharp edges Control valves with larger cone diameters,

straighter flow pathways, and more rounded

be produced by a large, rapid HIEAR
pressure drop can be p B C% . edges are used.

Turbulence will form if the pressure in a liquid P emee in volume. Noise is avoide d by a slow

system drops rapidly. Gas is released in the form

- . o"b:o,
of bubbles and produces a roaring noise. The change in volume. T
-—) i’ quieter design
[ ] = 7 = -¢09 ) | p—

Principle _ (A
small diameter of sealing
rings—rapid flow speed
in the gap

valve seat

small, gradual
. area changes

~ . .
large diameter of sealing
_.a surface—slow flow speed

: . in the gap
diffuser 9 |
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SOUND PRODUCTION IN FLOWING LIQUIDS - PIPE SYSTEMS D2 o

pressure
reducing
insert

Large and rapid changes
in pressure produce
“cavitation” sound

. . d by
i lic systems. Cavitation can be reduce
i n takes place at control valves, hy.dra_u o¢ reduced by
I:to:)SSn?;ogil;gr?s and a? propellers when large bringing about the pressure reduction in seve
and rapid pressure drops occur in liquids. Th}S smaller steps.
so-called “‘cavitation’’ noise is most common in

Example
Prmcnple In a hydraulic system, the full pump
& \ capacity is employed only in exceptional

r cases. The pressure is generally greatly _ |
| ( ( [ 1m reduced using a control valve. Cavitation

can then arise, producing loud noise from F——— T —_—
valve \ the valve. The noise is conducted as solid- @ 6
borne sound to connected machines and . @@

| building structures.
‘ | Control measure

, \ A pressure reducing insert is placed in the ‘
collapsing gas bubbles same pipe as the control valve. The inset

— has removable plates with different per- t \ rd I

forations. The plates are selected so that removable plates
the inset will not produce a greater " -
O % pressure drop than that required to pre- ,
—p ) | vent cavitation.
» 0O GO
LI "

_J‘
very high pressure low pressure_ -
- e s - L .
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SOUND MOVEMENT INDOORS - PLACEMENT OF SOUND SOURCE E1

Sound sources should not be
placed near corners

The closer to reflecting surfaces a sound source  near three surfaces. The best placement is away
is placed, the greater the noise it will radiatetoa  from the walls.
given distance. The worst placement is in corners

Principle

]

sound source at a
distance from all

|
surfaces

one nearby surface ‘

1
|
|
'.
|
~.

three opposing
surfaces

against two
surfaces

Example

In an industrial shop, machines are placed
in four rows with three aisles between them.
This arrangement increases the noise from
the machines in the two outermost rows.

Control measure

The machines are placed together, two by
two, away from the walls, and new aisles
are set up along the walls.

machines moved
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SOUND MOVEMENT INDOORS - ABSORPTION E2

Thick, porous layers absorb
both high and low frequency
sound

Porous material through which air can be is slight. Thin porous absorbants handle high
pressed often makes a good sound absorbant.  tones. For good effects below 100Hz, the
Examples of such materials include felt, foam  thicknesses required may become impractical.
rubber, foamed plastic, textile fibers and a  Low frequency absorption is improved with the
number of sintered metals and ceramic  aid of an air gap behind the absorbant.
materials. If the pores are closed, the absorption

L] (]
Principle
1.0 absorption factor (indicates the
-‘ portion of the incoming sound
which is controlled) B (TR
0.8
0,6 4
0.4 7
0.2 - .
thickness of one sound absorbant
10 5 2,5 lcm ‘ mounted directly against the wall
low tones 44— D high tones
64

Example

A Workshop with intense low frequency
noise is provided with absorbants that are
effective for low tones. One part of the
s{wp contains space for hanging absorp-
tion baffles, which provide good low
frequency absorption and are easily in-

stalled. A traverse leaves no room for
baffles in the other part of the shop.
Instead, horizontal absorbant panels are
installed above the traverse, 8 inches from

the ceiling, to improve the low frequency
absorption.

sound-absorbing baffles

sound-absorbing panel on lowered
frame
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SOUND MOVEMENT INDOORS - ABSORPTION E3

Cover layers with large
perforations may be used
without reducing absorption

For a variety of reasons, a covering material may  cient number of openings. The thicker the cover
be needed to protect a porous absorbant. This  layer, the larger- the number of perforations
can be done without reducing the effectiveness  that will be required.

of the absorbant if the cover material has a suffi-

[ ] o
Principle
closely positioned sound absorbant only large holes, sound absorbant only
small holes farther apart

low tones 4> high tones low tones o —}‘ high tones
thin plate thick plate thin plates thick plates

Example

Sound-absorbing material is required on
many wall and ceiling surfaces in a
building. To provide a more attractive
environment, it is desirable to have many
absorbants with different appearances.

sound-absorbing material

X0
OO0

) b

09

N

¢ 2 o Y
OOOOOOOOOOO \»

%

thin expanded flat ribs ribs on
textile metal edge

Control measure

One material is used on all surfaces, with
varying thicknesses. Different covering
materials provide the desired variation in
appearance.

MTHES
= =
‘ 2 o
A =
A N ¥
4= Al
. A
" =
12
A =
==
U-profile gill plate
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SOUND MOVEMENT INDOORS - ABSORPTION E4

Panels on studs absorb

low frequencies

Thin panels, fastened to a system of studs, ab-
sorb low frequencies. The absorption is effective
in a narrow frequency range. This range is deter-
mined by the stiffness of the panels and the
distance between the fastenings. If the panels are

fastened to studs on a wall, the distance from the
wall also has an effect. A panel with large in-
ternal damping absorbs in a larger frequency
range. If a porous absorbing material is used at
these low frequencies, it must be very thick.

L] [ ]
Principle
4a 1
low tones 4| high tones | | low tones —»  high tones | | low tones <+ high tones

Rt Lt
ARG

BT AL AR By

effect of distance between
| fastenings

L

effect of panel thickness

effect of distance from wall

Example

Low frequency resonance in an engine
room produced a very loud hum near the
walls and in the center of the room.
When the revolution speed was
significantly changed, the hum disap-
peared completely.

Control measure

The walls were coated with panels on
studs to provide the greatest absorption in

the range of the loudest tone. In order

good absorption. As a result, the

sound-absorbing wall

for the absorbant to continue to function
even in the case of slight deviations from
the normal rotation speed, a layer with
good internal damping was used, which
provided a more extensive range with

resonance and the loud hum disappeared.

68
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3 110 :
b | g Q)L . . Y
F N o
_ hard wall s |
' stud
porous panel covered
on both sides with
plastic laminate
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SOUND MOVEMENT INDOORS - ABSORPTION ES

Sound shields may be
combined with sound
absorbing ceilings

High frequency noise can be reduced by usinga  fect of a shield is considerably reduced if the
shield. The sh ld is more effectiv the taller itis  ceiling is not sound absorbant.

TRTETR TG ATRTI

Prmcnple

TRV

absorbant
ceiling

%*

sound source shield sound source shield

Example

In an auto plant with several assembly
lines, the work on one line is noisier than
the other. Grinding work on the bodies
produces a shrieking, high frequency

% > sound, disturbing everyone in the plant.

1 Control measure

The other lines are protected from the
grinding noise by means of shields on
both sides of the line and sound-
absorbing baffles suspended above the
open area.

i ,  sound-absorbing
I | baffles
- [
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SOUND MOVEMENT IN DUCTS - REACTIVE MUFFLERS F1
Example

An area is to be provided with mechanical ven-
tilation. There is sufficient space for the fan,
but not for the necessary muffler.

Control measure

In place of a single inlet into the room, several
smaller inlets are used. The sound reflection
which takes place with all changes in volume
and at each bend replaces the muffler.

All duct changes reduce
sound transmission

bends, branches, and changes in volume, shape,
or wall materials.

reflected

With all changes in pathway, some sound energy
is reflected back. In a duct this may apply to

Principle
duct no reflection a
' : a
— reflecdted 4 9 ] 9 ™ 9
soun

= - —

duct JI//’__‘ F_J
_ » -

f : fan ﬁ

reflection
when volume
increases
" | ) | * L] * Y
» —» | e e e s o —
(] o =Y Pl a a

Ay
<3
reflection when side /I/ 4 r

duct is added
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SOUND MOVEMENT IN DUCTS - REACTIVE MUFFLERS F2

Expansion chambers are
useful for reducing low

frequency noise

If a duct is provided with an expanded section or ~ which must be reduced, the greater the space re-
chamber, the low frequency pressure variations  quired in the chamber.
in the duct are reduced. The lower the frequency

Principle

inlet . ’ outlet

low frequency noise

inlet . expansion chamber . outlet

low frequency noise

74

Using a jacket over the tip and a tubular outlet
in the jacket, the high frequency noise given
off by a jack hammer can be partially shield-
ed. The low frequency noise in the exhaust air
is effectively reduced. The enlarged area be-
tween the barrel and jacket functions as an ex-
pansion chamber.

rrrrrrr

— sound-damping
shell

L— expansion
chamber
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SOUND MOVEMENT IN DUCTS - REACTIVE MUFFLERS F3

Reflection mufflers are
effective in narrow
frequency ranges

If noise is present in a limited frequency range, a several reactive chambers in succession. Per-
reactive muffler may take up the least space. forated tubes are also employed in reflection
These are generally used at low frequencies. A dampers.

large frequency range can be covered using

Principle

The diameter
of the chamber
—4» . . . . . . . . * determines the

extent of noise

The length of the chamber
e ~ determines which frequencies —/"

are controlled

76

Example

The muffler shown here is primarily used in
large piston engines.

reactive muffler
with three stages
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SOUND MOVEMENT IN DUCTS - PACKED MUFFLERS F4

Absorption mufflers are
effective over a broad
range of frequencies

The simplest form of absorption muffler is a  space between the absorbing walls must be made
duct with sound-absorbing material on the walls. ~ smaller. A large duct must therefore be sub-
The thicker the material, the lower the frequency  divided into many smaller ones.

that can be reduced. For higher frequencies, the

Principle

'M\Hﬂ!ﬂ{

[ T for both low
Iquencies 0 ummmumnulmmwuu:mmm and high
i ( Nllmlm frequencies

for low
frequencies

VB0

l'ﬂ me Uiy =
’““WMWM iy Illllll\\\'lll“ﬂl!ﬂllll 0 ym

thick thick
absorbants absorbants absorbants

llllllllllllll

large space small spaces small spaces
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Example

If a very large frequency range is to be reduced,

it is genera{ly necessary to employ absorption
mufflers with thick and thin baffles.

widely spread E

thick baffles E

Ml

closely spaced
thin baffles
L

TS

jet engine

high

with filter

o 2.\8 |||um|simn1|| |

-)’

closely spaced
thin baffles

turbine outlet
with low and
high frequencies

L

L

gas turbine
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SOUND MOVEMENT IN DUCTS - PACKED MUFFLERS F5

Unused areas can be
absorption chambers

The absorption chamber is a simple muffler.
One section of the duct is made up of a room
whose walls are covered with a sound-absorbing
material. When the sound is reflected against the
chamber walls, sound energy is absorbed. To
prevent the direct passage of high frequency,

Principle

directed sound, the inlet and the outlet should
not be located opposite one another. The greater
the chamber volume and the thicker the absor-
bant used, the lower the frequency at which the
muffler is effective.

chamber

absorption T T

»  outlet

== ~{— porous sound-absorbing
C material

’ inlet

80

absorption chamber

suction 7

Example

The sh_ap'e of the absorption chamber is of
‘ lzftle significance. Unused rooms can be
simply converted to absorption chambers.

]
noisy fan 1

| hot air

blowing in

| absorption
chamber

hot air system noisy fan
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SOUND FROM VIBRATING MACHINES - MACHINE MOUNTING G1

Machines which vibrate
should be mounted on
heavy, rigid bases

i should be mounted on
i i sound reason, noise sources
ing on a thin door produces more Dis ¢
gg‘r)ld;mgcking on a thick wall. For the same heavy or rigid base

Principle N

[

Eaem ||

SRR
TR
ST R
MRS
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Control measure

The oil system is removed from the press and
installed in a frame on a heavy base. Sound

transmission in the oil line is controlled with
an accumulator.

.
Example

A motor-driven oil pump is placed on the side
wall of a hydraulic press. The vibrations are
transmitted to all plates, which convert the
solid-borne sound to loud airborne sound.

0 7* oil line —‘

accumu-
lator

floor, heavy
base layer
|
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SOUND FROM VIBRATING MACHINES - MACHINE MOUNTING G2

Machines should be
vibration isolated

Vibration isolation of machines can reduce the the machine or the working area can be isolated.

area of excessive noise as shown below. Either

Principle
‘ roomA  room B
sound barrier wall

no vibration
isolation

noise from
building
floor
vibration

machine
vibration

) E % isolated

the area of
vibration ~ disturbance
isolators | Vibration
isolated

vibration
isolators

84

Example

Vibration isolators are made of various materials and in

various shapes.

~

mineral wool

foam material
rubber-plastic

cellular

material, rubber-plasti
rubber-plastic pastie

softer springs <4—e—3p stiffer springs

e A el D
izonta spiral spring short thi

) . , ick
wire coils long thin wire wire

plate spring
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SOUND FROM VIBRATING MACHINES - INSTALLATION G3

Improperly selected springs
can increase vibrations

A machine placed on springs has a so-called
«fundamental frequency.” Vibrations at or
close to the fundamental frequency are greatly
intensified. The machine may even break away
from its fastenings. Vibrations with lower fre-
quency than the fundamental frequency are not
blocked. If the base is very heavy or very rigid,

Principle

-
| . .

vibrating

‘ machine . *

the fundamental frequency is determined en-
tirely by the machine and base weights together
with the rigidity of the spring. The lighter the
machine and the more rigid the spring, the
higher is the fundamental frequency. This rein-
forcement of vibrations can be avoided by using
springs with good internal damping.

springs without springs without
‘ internal damping ‘ ‘ internal damping

vibration frequencies vibration frequency close

frequency dangerous reinforce-

86

‘ sp"rings with good

lower than fundamental H to fundamental frequency

no isolation || et of virations |

‘ | springs without
‘ internal damping

‘ vibration frequency vibration frequency
H close to funda- ‘ higher than funda-

H mental frequency ‘ mental frequency

internal damping

| noisolation

(Same fundamental frequency in t@our examples.)

oo oton |

Example

Two fans are used in the same building
Bo{h are vibration isolated with steel .
springs which have very poor internal
damping. The isolation functions well for
both fans during constant operation, but
one of the fans is started and stoppéd Sfre-

Control measure

quently. When this happens, the vibration
frgquency corresponds for a short time
with the fundamental frequency, which
produces serious disturbance. |

concrete base

M

On the fan with irregular operation, steel
dampers are installed with pads which
hflve .good internal damping. The isola-
tion is somewhat less, but the disturbance
Jrom starting and stopping disappears.

pads added to flexible mount
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SOUND FROM VIBRATING MACHINES - INSTALLATION G4

Isolating machines with low

natural frequency may
require a rigid floor

heavy (stiff) or pile-reinforced floor might be

. ith low natural fre-
A machine and mount with necessary.

iffi ibration isolate unless
uency are difficult to vibra
?he floor is very rigid. As shown below, an extra

Principle

support pilings beneath

greatly thickened beam the springs

heavy machine, _low
frequency vibrations

88

. Example

A company is planning a building where a
need for freedom from vibration and noise is
great. It should also be possible to remove and
interchange the machines.

Control measure

The building is constructed with large concrete
Dlates on a pillar and beam system. The con-
crete plates which are expected to carry heavy
machines are provided with Strong reinforce-
ments. If heavy machines are added later, the
normal concrete plate is removed and replaced
with a thicker one.

fe
= i
pillar ——— 8 —{
standard
floor
thickness
thickened plate
‘{ for drive motor
heavy machine
elastic joint
material
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SOUND FROM VIBRATING MACHINES - MACHINE MOUNTING ™ G5

A separate base layer provides
the best solid-borne sound

barrier

A good way to isolate very heavy machines with
low natural frequency vibration is to p!ace them
on a concrete base plate which.rests dlrecyly on
the ground. Even more effective protection 1s

Principle

achieved if the base plate is separated f{om the
remainder of the building by means of a joint. If
the ground has a clay layer, it may be necessary
to place pilings beneath the plate.

Example

Drive motors with gears and differentials
connected to a paper-making machine
cause both loud air noise and vibrations
in the machines. They require only occa-
sional maintenance which can generally be
performed with the machines turned off.
Therefore, the machines can be permitted
to make large amounts of noise if the
noise is prevented from entering the rest
of the factory.

Control measure

The engine room has its own thick base
DPlate which is in good contact with the
solid ground. The large base Dplate is also
vibration isolated with corrugated rubber
mats. Sound is prevented from entering
other rooms by means of a brick wall,
Holes in the wall for the axles to bass
through are sealed with mufflers.

o
rerr
rerr
errer
rrer
Tree 3
rrre
rrer
rrep
/'/
muffler
concrete base eIe?tric gear .
motor Y,
brick wall
1

ﬂ
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SOUND FROM VIBRATING MACHINES - MACHINE MOUNTING =5 G6

Sound through solid
connections can be blocked

i i achine
Vibration isolation of a machine may be ineffec-  must bee;1 tsm;ﬁf b\éerrseld lflcz):ilbiltg.a Fll;::vymb :se e
ive i i i ovem
tive if sound is transferred through connections  m rec ‘ .
for oil, electricity, water, etc. These connections  selected, and more rigid springs can be used

Principle

Lo . .'«"' . ion
pipeline from machine o flexible connectio

4 .g°

- .

o5
an ]
Wb 1

5 Al

||| - .

52Y |

’ L

Y 4

e
LYt
‘4
A
o
5"
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Example

Cooling systems may be serious sources
of noise as a result of intense pressure
shocks in the liquid from compressors.

Control measure

Compressors may be vibration isolated
with steel springs. In addition, Sflexible
connections should be used for all inlet
and discharge pipes.

cooling compressor

high pressure line,
flexible metal tubing

condenser tank

'.
steel springs electric

low pressure line,
reinforced rubber tubing

e g

S 9000060000000 Ree

soft,
flexible

cables
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Example
A .s:and blast operation creates excess
@ l noise. A separate room is available, with
e O a SIDQ e wa a thin drape as a barrier.
is estimated from its Control measure
‘ A sepqrate room is constructed for this
® operation. The blasting equipment is
sulface welght separated from other work areas with a
Zrapery of lead-rubber fabric, which is
““Transmission loss’’ (TL) indicate a wall’s abil-  geneous single layer wall can be estimated by its eavy but flexible. ventilation
ity to absorb sound-producing vibrations. TL is  surface weight, that is, kilograms per square
expressed in decibels (dB). The TL of a homo-  meter or pounds per square inch. T r T "F - ——1[
Principle
607 TL (in dB) N r['
501 limiting values ! r
]
40 I
__ y
30 - L steel
26 {mm——————————— r §>
I L/ T aluminum
20 | | $ .
i plaster, - i
0 | chipboard  glass o] ;
10 A I
‘ —-———’—'-—4
| L Ml A \L | l [
0 T T T T —T —T T —
1000 2000 3000 5000 10000 20000 30000 50000 100000
weight per unit area
(kg/m?} x frequency (Hz) lead-rubber
Example: What TL will be provided by a 15mm thick chipboard panel at 500 Hz? The panel weighs 10kg/m?. drapery
10 x 500 = 5000. Thus the TL will amount to 26 dB. |
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SOUND REDUCTION IN ENCLOSURE WALLS - TL H2

A single wall will provide
poor sound isolation at
a certain frequency

A single wall has a ‘‘resonant frequency’’ at  ‘‘coincidence \(alley” will di§appear only if the
which the TL will be less than the figure ir}- wall has good internal damping.
dicated by the weight per unit of surface. This

Principle
- :

I TL (in dB) 'fhicknes? {mm)
| 70, Steel plate )

steel, glass, aluminum

200 1

| concrete
| % i plaster, brickwork,
f 100 :
50 / chipboard
50 light concrete
i 401 30 4 lead
301 20 1

coincidence 10 1

« i valley

1.5mm
10 i

50 100 200 500 10002000 5000 20000

: : 6760 Hz
12tz 1000tz coincidence frequency (Hz)
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pasmeemnmeme oy

. Example
Behind one end wall in a long factory room are a number

‘ of machines with an intense noise level peak around
1000Hz. The end of the room is isolated with a wall of

‘ 25mm chipboard and 6 mm glass. The isolation is ineffec-

tive since the chipboard has its coincidence valley at
1000Hz.

' Control measure

The chipboard is replaced by two layers of 9mm Dlaster-

‘ board. The isolation is improved by about 10 dB. The
Plasterboard weighs about the Same as one 25mm chip-

‘ board, but is less than one-fourth as rigid. The coincidence

valley is located at 2500 Hz. (Absorptive material could also

be added to the machine side of the wall.)

]

two 9mm

[17:Ye)

02

6mm glass

plaster-

board pieces —
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SOUND REDUCTION IN ENCLOSURE WALLS - TL H3
Example Control measure
Machines in a large open area in an in- The area containing the machines is sur-
dustrial building create a noise hazard. rounded by a brick wall.
Rigidity and weight both
gidity and weight are bo .
) @ [ ] , door compressor
important in thick walls
brick wall \ beam ‘ pillar
N N\ N
In most single layer walls, the coincidence valley  cast concrete wall has greater rigidity than a '
is close to 100 Hz for a thickness of about 20cm.  brick wall, and therefore provides greater TL if f,. 2
At higher frequencies, both increased weight the two wall weights are equal. r 1
and increased rigidity produce greater TL. A -
inci e S W T W S S % E
Prmcnple L T T T T 1 1 . I N L v
T T 1T 1T T 1T R — oS
Walls with same TL, 30 dB at low frequencies, 60 dB at high frequencies, mean TL 55 dB L U [ T [T 1717 1 ] -
Lt T T T T 1 .
f 1T T T 1T T T
i LT 1T T T i ]
, L T T T T 11
T T T T T 1] »
T [T T T T T TLT » :
I I T 1T T T 1 | 0
0. 11T T T 1 1T T 1 f . =]
nTnﬂFLluTﬂﬂnl -o:
. neld
i S A o S
S i1 T T T 1 T 11 ;
L0 r 1T T 1 1
et L L T T T 1T 1 =] (U
N T T T T T T ]
e cast concrete cinder block cement block o i
2L/ wall: greatest wall: moderate wall: least .
i rigidity, low- rigidity, moder- rigidity, high- -
1 est weight ate weight — est weight
15¢cm 23cm
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SOUND REDUCTION IN ENCLOSURE WALLS - TL H4

Light double walls
provide good TL

Two light walls separated by an air gap provide
good TL, increasing with the distance between
them up to about 15cm. With sound-absorbing
material in between, the TL further increases as

Principle

the distance between increases. Double walls
may provide the same TL as single walls that are
five to ten times as heavy.

stud

average
TL 37 dB

average
TL 47 dB

15¢cm 15¢cm

30mm sound-
absorbing
material

average
TL 55 dB

areas with thick, heavy
quiet work wall

= d
/ NI

N

\/g

area with very
noisy equipment

door

double wall

wire mesh

glass fiber material
mineral wool

plasterboard ——
stud

double wall
construction

Example

Extremely noisy machines disturb workers in
two work areas separated by a thin wall.

Control measure

The machines are brought together and placed
in one end of the factory. This is separated off
with a light double wall which provides 60dB
of insulation. A passageway is created with
doors to the two quiet areas. The insulation
between the areas is at least 35dB even if one
of the doors is open.

/
/

\
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SOUND REDUCTION IN ENCLOSURE WALLS - TL H5 ’

Example

The control room for a machine in a paper
Sfactory is noisy, and telephone conversation is
practically impossible.

Control measure

Double wa“S ShOUId have - | A well-insulated room is created with thin

f t. i panels on common studs. The floorf plate ’o,f
th s isolated from vibration from the
€w connections ' te oo b ol

A double wall provides the best TL if each layer  studs are close together. The thicker the layers,

is connected to heavy walls or if there are open  the farther apart the studs must be in order to I
joints on both ends. If the layers are fastened to  avoid substantial reduction of TL. | \
shared studs, the TL is greatly reduced if the | |

[] ® |
Principle |
|
mineral wool~
Qo ; ! perforated plate
minimum distance |
between studs glass
= . | N/
i AN
f stud -
mineral wool
{ plasterboard
| = LL
| Loyt 0 & \ .uowg
vibration NS 24 S
| isolated N\ S
. bottom S =
: plate . . Z
yoY ar

| S

1mm steel plate 3mm steel plate 10mm steel plate
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Noise control measures

The following is a survey of
noise control methods which
have been applied with good
results in various types of
workplaces. Many noise
sources produce airborne
sound and sound from
vibrating surfaces at the same
time, so in many cases several
noise control measures must
be applied.

Changes in machinery
and equipment

The machines or machine
parts to be controlled must be
identified. Methods of
maintenance and servicing
must be taken into account in
noise control design. Attempts
should be made to:

® prevent or reduce impact
between machine parts.

* reduce speeds gently be-
tween forward and reverse
movements.

e replace metal parts with
quieter plastic parts.

® enclose especially noisy
machine parts.

Designers should be encour-
aged to:

® select power transmission
which permits the quietest
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speed regulation; for ex-
ample, rotation-speed-
controlled electric motors.

e jsolate vibration-related
noise sources within
machines.

¢ provide proper TL and seals
for doors for machines.

e provide machines with ef-
fective cooling flanges
which reduce the need for
air jet cooling.

Noise of existing equipment
can often be controlled as ef-
fectively as new equipment
without complicated pro-
cedures. Common control
measures include:

e providing mufflers for the
air outlets of pneumatic
valves.

¢ changing the pump type in
hydraulic systems.

¢ changing to quieter types of
fans or placing mufflers in
the ducts of ventilation
systems.

¢ providing mufflers for elec-
tric motors.

¢ providing mufflers for in-
takes of air compressors.

In a new plant, it is sometimes
possible to make more exten-
sive changes, such as:

e jnstalling quiet electric
motors and transmissions.

¢ selecting hydraulic systems
which have remote oil tanks
and accumulators at pump
discharges, and designing
pipelines for low flow
speeds (maximum 5m/sec.).

¢ designing ventilation ducts
with fan inlet mufflers and
other mufflers to prevent
noise transfer in the duct
between noisy and quiet
rooms.

Various types of air and
solid-borne noise control
measures in a tool-making
machine

vibration
isolated
hood

angle brace ~
with rubber ~
isolation

e

\ &) |
—]

0

muffler for
electric motor

muffler for

ventilation
(suction)

vibration isolated
machine door

sound absorbant
in the door

105



Materials handling

Existing workplaces may be
changed to prevent impact
and collision during manual
and mechanical materials
handling.

¢ Reduce the dropping height

of goods being collected in
bins and boxes.

enclose the machines.

e Use a dense material, such
as sheet metal or plaster-
board, on the outside.

e Use a sound absorbant
material on the inside. A
single hood of this type can
reduce the sound level by
15-20 dB(A).

¢ Install mufflers on cooling
air openings during
enclosure of electric motors,
etc.

¢ Install easily opened doors as
required for machine adjust-
ment and service.

Control of noise from
vibrating surfaces

Vibration in machines often
results from slippage or
loosened bolts. In such cases,
the disturbance can be reduced
by repair or replacement.

e Jsolate the floor from
machine vibrations.

* Place large and heavy
machines which will not be
vibration isolated on sepa-
rate bases. They may be put
on a separate piece of
ground without contact
with the remainder of the
building.

® Provide vibration isolation
of machine surfaces to

reduce sound emission.
Fasten plates to the machine
face by flexible means in
order to reduce the vibra-
tions of the surfaces. Plates
with special damping design
may be used.

e Increase the rigidity of con- sheet metal = .
tai By € t ANSSS NSNS NSSSSN , machine with In the case of heavily
amers receiving  impac O platform which disturbin vibrating machines, a
from goods, or damp them L can be raised Sturbing ne b
with damping materials and lowered vibrations separate machine base may
ping : _ be used as well as a

¢ Use soft rubber or plastic to roller
receive hard impacts. transporter

separating joint to prevent
the spread of sound. Here,
two joints are used for

concrete floor

If new transportation equip-

Plates dropping from a great

board whose height can be

ment is being purchased, con-  height off of a roller belt on-  raised and lowered, the drop T SO separate
sideration should be given to  to a stacking platform pro- can be reduced and the noise el machine
creating a system for quiet  duce loud noise. By using a decreased. space

materials handling.

The following may be con-
sidered:

¢ selecting belt conveyors,
which generally are quieter
than roller conveyors.

® regulating the conveyors or
other transportation sys-
tems so that their speed is
adjusted to the required
amount of material. In this
way, it is possible to avoid
some noise produced by
vibrations and colliding
objects.

Enclosure of machines

If it is not possible to prevent
noise, it may be necessary to
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muffled ventilation opening —

|

electric motor

Enclosure of a hydraulic
system requires muffled ven-
tilation openings. Electric

sound-absorbing
enclosure

- sound absorbant
with perforated
'\ cover layer
A
high-pressure line
(passage through

wall sealed with
a rubber collar)

!
motors release both sound
and heat, as do the pump
and the oil tank.

All joints are

equipped with dou-
ble 10mm layers of
cellular plastic pro-
Jecting shields prior
to concrete pouring.

After pouring,
clean or burn out
the joints, inspect,
and reclean if
necessary. No
Dieces of stone or

the like should be
present in the joints.

separation.

Seal the joint with
a piece of rubber
tubing, etc., which
is pressed down.
Then close off the
surface with elastic
sealing compound.
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Damping with
absorbants

In a workplace with hard
materials on the ceiling, walls,
and floor, almost all the sound
which strikes the surfaces is
reflected. The sound level goes

sound
level
dB(A)

down at first as you move
away from the machine, but
after a certain point it remains
practically unchanged. A bet-
ter sound environment can be
obtained by coating the ceil-
ings and walls with effective
sound-absorbing material.

A
0 I l

* sound
100 -source

-

sound level without absorbant

80 /
70
sound level with absorbant
60 |
4 2 0 2 6 8 10 12 14 16 18

distance from wall (meters)

How sound levels
vary at different
distances from a
sound source
before and after
application of ab-
sorbant materials to
the entire ceiling
surface.
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Sound insulating
separate rooms

With automation of machines
and processes, remote control
from a separate room may
become desirable.

Some control measures may
include:

Sound disturbances in an
operating room or shop office
may be caused by direct
transmission (leakage through

e constructing the control
rooms with materials having
adequate TL.

e providing good sealing
around doors and windows.

® providing openings for ven-
tilation with passages for
cables and piping equipped
with good seals. The control

airborne sound

room will need adequate
ventilation and possibly air
conditioning in hot working
areas. Otherwise, there is a
risk that the doors will be
opened for ventilation,
which would spoil the effec-
tiveness of the room in
reducing the noise level.

ventilation muffler

the door opening, etc.) from

the machine or by radiation
from the common floor.

L

sound radiation from
floor vibration
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Maintenance

In some cases, a noise hazard
will be created or made worse
by a lack of maintenance.
Parts may become loose,
creating more noise because of
improper operation or scrap-
ing against other parts. Grind-
ing noises may also occur as
the result of inadequate
lubrication.

It is especially important to
provide proper maintenance
of noise control devices which
are added or built into
machinery. If a muffler
becomes loose or worn out,
for example, it should be fixed
or replaced as soon as possible.

Planning for noise
control

Noise control should be taken
into account from the beginn-
ing of the planning process for
a new building:

¢ The frame, floor, and ma-
chine bases should be
selected so that all sources
of disturbance can be pro-
vided with effective vibra-
tion isolation. Heavy equip-
ment requires rigid, heavy
bases. It is also possible to
prevent the machine bases
from making direct contact
with the rest of the building
frame.
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¢ Important noise sources
may be surrounded with
constructions which supply
sound isolation. Special at-
tention should be paid to
portholes, observation win-
dows, and other building
parts which involve a risk of
sound leakage.

® Noisy areas where the
workers must spend time
should be provided with
ceiling coverings (and wall
coverings as well in the case
of very high ceilings) to ab-
sorb incoming sound. The
sound absorption ability
varies greatly for various
materials, so the materials
must be selected in relation
to the type of noise. Good
sound absorption properties
can often be combined with
good thermal insulation.

e Office areas should be

separated by means of a
joint from building areas
where vibration- producing
equipment is installed.

e Wall and floor construc-
tions as well as windows,
doors, etc., should be con-
structed to provide the
necessary sound TL.

e Fastening of noisy equip-
ment to light separate struc-
tures should always be
avoided because vibration
isolation requires a rigid
base to be effective.

¢ For office areas and store-
rooms where there are many
functions in the same area,
ceiling surfaces which pro-
vide good sound absorption
and floors covered with soft
textile material may be
needed.

sound-absorbing air intake muffler
material beneath ceiling ——"—

sound shield,
absorbing

flexible
pipe

control
room

door with
sealing
strips

vibration isolation

double glass with
large interval

between, with
stripping

[ placement of heavy,
vibrating equipment
on separate plates
with pillars

/ noisy equipment

R in basement sound insulating

joints

Example of noise control measures which can be carried

out in an industrial building to avoid the spread of noise.
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How OSHA can help

employers and employees

Legal limits on noise

Under the Occupational Safety
and Health Act, every
employer is legally responsible
for providing a workplace free
of such hazards as excessive
noise.

OSHA regulations require
every employer to limit
workers’ noise exposure to 90
‘““decibels,”” or dB(A), aver-
aged over an 8-hour period.
There are shorter time limits
for higher noise levels (see
chart). Measurements must be
made under normal working
conditions.

If noise exposure rises above
these levels, the employer must
use ‘‘engineering controls’’—
changes in the physical work
environment—or ‘‘admini-
strative controls’’—limits on
individual employees’ expo-
sure time—in order to comply
with the law. While such con-
trols are being implemented,
workers must be provided with
personal protective equipment,
such as earmuffs or plugs, to
protect their hearing,

Personal protective devices are
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generally not a good perma-
nent solution for a number of
reasons. They may cause in-
fections or discomfort. They
may not work effectively
because of the difficulty in
getting an acceptable fit for
each individual. In some
cases—particularly when noise
is intermittent and below 85
dB(A)—they may make com-
munication more difficult,
which can contripute to acci-
dents and make jobs more
difficult to perform. If ear
protection equipment is not

Hours of exposure

OSHA standards establish
limits on workplace noise ex-
posure for given time
periods. The limit for average
exposure during an 8-hour

effective or comfortable, the
worker should discuss the
problem with his or her
employer. Other devices may
be more satisfactory, and
perhaps permanent noise con-
trol measures may be installed
more quickly.

If sound levels are above the
OSHA limits, it is a serious
violation of OSHA standards
if the employer doeg not main-
tain an adequate hearing con-
servation program. The pro-
gram must include periodic

Sound level,
dB(A)

shift is 90 decibels, or dB(a).
Exposure to impulse noise
should never exceed 140
decibels.

hearing tests (audiograms) for
each overexposed employee
and retesting or referral to a
qualified physician if an
employee’s hearing ability is
reduced by 20 decibels at any
frequency.

When insert ear plugs or
custom-molded hearing pro-
tection devices other than self-
fitted, malleable plugs are be-
ing used, OSHA requires that
individual employee fitting be
conducted by a trained per-
son, and that employees be in-
structed in the care and use of
the devices.

More information about
OSHA requirements and pro-
cedures for enforcing noise
standards is contained in
OSHA'’s Industrial Hygiene
Field Operation Manual.

If an employer fails to comply
with OSHA standards, and the
problem cannot be resolved at
the workplace, workers should
contact the nearest OSHA
area office.

Consultation for
employers

In all states, free consultation
services are available to help
employers identify job safety
and health hazards, such as
excessive noise exposure, and
to recommend solutions.

All information gathered by
the consultant, including the
employer’s identity, is com-
pletely confidential and is not
made available to OSHA en-
forcement personnel—with
one very rare exception. If a
consultant observes a serious
violation of OSHA standards
and the employer fails to cor-
rect it within the time period
recommended by the consul-
tant, OSHA or the responsible
state agency will be notified.

Employers may on an anony-
mous basis contact the nearest
OSHA office to find out how
to take advantage of the free
consultation services.

Loans for small
businesses

The Small Business Admini-
stration (SBA), in cooperation
with OSHA, provides loans to
small businesses which are
“likely to suffer substantial
economic injury’’ in meeting
OSHA safety and health
standards.

Small business employers can
obtain more information from
the nearest SBA office or may
write for a copy of SBA Loans
for OSHA Compliance
(OSHA 2005) from OSHA Of-
fice of Publications, Room
S-1212, Department of Labor,
Washington, D.C. 20210.

Workers’ rights under
OSHA

With its small staff of inspec-
tors, OSHA obviously cannot
prevent every hazard in every
workplace. It is essential that
workers and employers co-
operate on job safety and
health programs.

In particular, OSHA en-
courages the formation of
workplace health and safety
committees. Health and safety
committees can keep on top of
job hazards such as noise, day
in and day out. And if properly
set up, they can make sure
both employers and workers
are involved in eliminating
hazards.

(For more information on
health and safety committees
and the workers’ rights
described below, contact the
nearest OSHA office.)

Whenever possible, safety and
health problems should be
resolved at the workplace. If
they can’t be, here are some
ways workers can use the laws:

e If your employer fails to
correct a hazard causing an
imminent danger, contact
the nearest OSHA area of-
fice. If an OSHA inspector
finds that an imminent
danger exists, and your
employer still fails to fix it,
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OSHA can seek an order
from a federal court.

e If other types of hazards
exist at your workplace, dis-
cuss them with other
workers, your union repre-
sentative, if any, and your
employer. If you cannot get
the hazard corrected, you
can ask OSHA to make an
inspection.

e OSHA will not tell your
employer who requested an
inspection if you ask that
your name be kept
confidential.

¢ During an OSHA inspec-
tion, a workers’ represen-
tative may accompany the
inspector, and must be paid
by your employer.

* You (or your representative)
may give OSHA informa-
tion which could affect
OSHA actions against your
employer, such as proposed
penalties and orders setting
proposed dates for correct-
ing hazards.

e If you disagree with the
amount of time OSHA has
given your employer to cor-
rect a hazard, you can ask
for review by the Occupa-
tional Safety and Health
Review Commission, an in-
dependent agency. If your
employer asks the Commis-
sion to review OSHA
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actions, you can become a
participant in the case by
notifying the Commission.
The address is: Occupa-
tional Safety and Health
Review Commission, 1825
K Street, N.W., Washing-
ton, D.C. 20006.

You can obtain information
about safety and health
hazards, OSHA standards,
and rights provided by
OSHA’s law from your
employer or from any
OSHA office, listed in the
back of this booklet.

Any employer with more
than 10 employees must
keep records of all work-
related injuries and ill-
nesses, and you (or your
representative) have the
right to review those
records.

If there is a potential health
hazard in your workplace
and you would like to know
more about it, contact
NIOSH—the National In-
stitute for Occupational
Safety and Health. NIOSH
will give you information,
and, if necessary, may con-
duct a survey of hazards in
your workplace. If NIOSH
has already studied hazards
in your industry, it will give
you the results. The address
is: NIOSH, Department of
HEW, 5600 Fishers Lane,

Rockville, Maryland 20857.

¢ In some states, OSHA has
approved requests by state
agencies to take over job
safety and health enforce-
ment. The state agencies
must provide workers effec-
tive protection and the same
rights that OSHA does. If
you are not satisfied with
any aspect of your state
agency’s performance, you
may file a complaint with
federal OSHA.

Workers’ right to
insist on job safety
and health

Section 11(c) of OSHA’s law
says an employer cannot
punish or discriminate against
an employee for job safety
and health activities, such as:

e complaining to the
employer, union, OSHA,
or any other government
agency about job safety and
health hazards.

e filing safety or health
grievances.

e participating in a workplace
health and safety committee
or union activities concern-
ing job safety and health.

® participating in OSHA in-
spections, conferences,
hearings, or other OSHA-
related activities.

If you are exercising these or
other safety and health rights,
your employer cannot discrim-
inate against you in any way,
such as through firing, demo-
tion, taking away seniority or
benefits you’ve earned, trans-
ferring you to an undesirable
job or shift, or threatening or
harassing you.

If you believe you have been
punished for using your safety
and health rights, contact
OSHA. You should do so
within 30 days of the time you
find out you’ve been discrim-
inated against. If you want,
your union representative can
file your 11(c) complaint for
you.

If a state agency has been ap-
proved by OSHA to take over
job safety and health enforce-
ment, you may file your 11(c)
complaint with either federal
OSHA or the state agency.
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U.S. Department of Labor Regional Offices for
Occupational Safety and Health Administration

Region I

(CT, ME, MA, NH, RI, VT)
16-18 North Street

1 Dock Square, 4th Floor
Boston, MA 02109

Telephone: (617) 223-6710

Region 11

(NY, NJ, PR, VI, C2)
Room 3445, 1 Astor Plaza
1515 Broadway

New York, NY 10036
Telephone: (212) 944-3426

Region III

(DE, DC, MD, PA, VA, WYV)
Gateway Bldg., Suite 2100

3535 Market Street

Philadelphia, PA 19104
Telephone: (215) 596-1201

Region IV

(AL, FL, GA, KY, MS, NC, SC, TN)
1375 Peachtree Street, N.E.

Suite 587

Atlanta, GA 30309

Telephone: (404) 881-3573

Region V

(IL, IN, MN, MI, OH, WI)
230 South Dearborn Street
32nd Floor, Room 3263
Chicago, IL 60604

Telephone: (312) 353-2220

Region VI

(AR, LA, NM, OK, TX)
555 Griffin Square, Room 602
Dallas, TX 75202

Telephone: (214) 767-4731

Region VII

(A, KS, MO, NE)

911 Walnut Street, Room 3000
Kansas City, MO 64106
Telephone: (816) 374-5861

Region VIII

(CO, MT, ND, SD, UT, WY)
Federal Bldg., Room 1554

1961 Stout Street

Denver, CO 80294

Telephone: (303) 837-3883

U.S. Department of Labor Area Offices for
Occupational Safety and Health Administration

Alabama

Birmingham, AL 35216

2047 Canyon Road—Todd Mall
Telephone: (205) 822-7100
Mobile, AL 36602

Commerce Buiding—Room 600
118 North Royal Street
Telephone: (205) 690-2131

Alaska

Anchorage, AK 99501

Federal Bldg.—U.S. Courthouse
701 ““C’” Street

Telephone: (907) 271-5152
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Arizona

Phoenix, AZ 85004
Amerco Towers—Suite 300
2721 North Central Avenue
Telephone: (602) 241-2007

Arkansas

Little Rock, AR 72205

West Mark Bldg.—Suite 212
4120 West Markham
Telephone: (501) 378-6291

Region IX

(CA, AZ, NV, HD)
Box 36017

450 Golden Gate Avenue
San Francisco, CA 94102
Telephone: (415) 556-0584

Region X
(AK, ID, OR, WA)

Federal Office Bldg., Room 6003

909 First Avenue
Seattle, WA 98174
Telephone: (206) 442-5930

California

Long Beach, CA 90802
400 Oceangate—Suite 530
Telephone: (213) 432-3434

San Francisco, CA 94105

211 Main Street
Telephone: (415) 556-7260

Colorado

Lakewood, CO 80204
Tremont Center—1st Floor
333 West Colfax
Telephone: (303) 837-5285

Connecticut

Hartford, CT 06103
555 Main Street
Telephone: (203) 244-2294

District of Columbia

Washington, DC 20215
400 First Street, N.W.—Room 602
Telephone: (202) 523-5224

Florida

Fort Lauderdale, FL 33301
299 East Broward Blvd.—Room 301
Telephone: (305) 527-7292

Jacksonville, FL 32207

Art Museum Plaza—Suite 4
2809 Art Museum Drive
Telephone: (904) 791-2895

Tampa, FL 33602
700 Twiggs Street—Room 624
Telephone: (813) 228-2821

Georgia
Macon, GA 31201

152 New Street
Telephone: (912) 746-5143

Savannah, GA 31405
Enterprise Bldg.—Suite 210
6605 Abercorn Street
Telephone: (912) 354-0733

Tucker, GA 30084

Building 10—Suite 33

La Vista Perimeter Office Park
Telephone: (404) 221-4767

Hawaii
Honolulu, HI 96850

300 Ala Moana Blvd.—Suite 5122
Telephone: (808) 546-3157

Idaho

Boise, ID 83706
1315 West Idaho Street
Telephone: (208) 384-1867

IMinois

Aurora, IL 60542
344 Smoke Tree Business Park
Telephone: (312) 896-8700

Calumet City, IL 60409
1400 Torrence Ave.—2nd Floor
Telephone: (312) 891-3800

Niles, IL 60648
6000 W. Touhy Avenue
Telephone: (312) 631-8200

Peoria, IL 61603
228 N.E. Jefferson—3rd Floor
Telephone: (309) 67.-7033

Indiana

Indianapolis, IN 46204

U.S. Post Office and Courthouse
46 East Ohio Street—Room 423
Telephone: (317) 269-7290

Iowa

Des Moines, 1A 50309
210 Walnut Street—Room 815
Telephone: (515) 284-4794

Kansas

Wichita, KS 67202
216 N. Waco—Suite B
Telephone: (316) 267-6311, Ext. 644

Kentucky

Louisville, KY 40202
600 Federal Place—Suite 554-E
Telephone: (502) 582-6111

Louisiana

Baton Rouge, LA 70806

2156 Wooddale Blvd.

Hoover Annex, Suite 200
Telephone: (504) 923-0718, Ext. 474
New Orleans, LA 70130

600 South Street—Room 337
Telephone: (504) 589-2451

Maine

Augusta, ME 04330

U.S. Federal Bidg.—Room 120
40 Western Avenue

Telephone: (207) 622-6171

Maryland

Baltimore, MD 21201

Federal Bldg.—Room 1110
Charles Center, 31 Hopkins Plaza
Telephone: (301) 962-2840

Massachusetts

Springfield, MA 01103
1200 Main Street—Suite 513
Telephone: (413) 781-2420, Ext. 522

Waltham, MA 02154
400-2 Totten Pond Road
Telephone: (617) 890-1239

Michigan
Detroit, MI 48226

23] West Lafeyette—Room 628
Telephone: (313) 226-6720

Minnesota

Minneapolis, MN 55403
100 North 6th Street—Room 801
Telephone: (612) 725-2571

Mississippi

Jackson, MS 39201
Federal Bldg.—Suite 1445
100 West Capitol Street
Telephone: (601) 969-4606

Missouri

Kansas City, MO 64106

1150 Grand Avenue—6th Floor
12 Grand Bldg.

Telephone: (816) 374-2756

St. Louis, MO 63101
210 North 12th Blvd.—Room 520
Telephone: (314) 425-5461

Montana

Billings, MT 59101
Petroleurn Bldg.—Suite 525
2812 1st Avenue North
Telephone: (406) 657-6649

Nebraska

Omaha, NE 68106
Overland-Wolf Bldg.—Room 100
6910 Pacific Street

Telephone: (402) 221-9341

Nevada
Carson City, NV 89701

1100 East William Street—Suite 222
Telephone: (702) 883-1226
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New Hampshire

Concord, NH 03301
Federal Bldg.—Room 334
55 Pleasant Street
Telephone: (603) 224-1995

New Jersey

Belle Mead, NJ 08502
Belle Mead GSA Depot—Bldg. T3
Telephone: (201) 359-2777

Camden, NJ 08104
2101 Ferry Ave.—Room 403
Telephone: (609) 757-5181

Dover, NJ 07801
2 E Blackwell Street
Telephone: (201) 361-4050

Hasbrouck Heights, NJ 07604
Teterboro Airport Professional Bldg.
377 Route 17—Room 206
Telephone: (201) 288-1700

Newark, NJ 07102
970 Broad Street—Room 1435C
Telephone: (201) 645-5930

New Mexico

Albuguerque, NM 87102
Western Bank Bldg.—Room 1125
505 Marquette Avenue NW
Telephone: (505) 766-3411

New York

Albany, NY 12207

Leo W. O’Brien Federal Building
Clinton Ave. & N. Pearl St.—Room 132
Telephone: (518) 472-6085

Brooklyn, NY 11201
185 Montague Street
Telephone: (212) 330-7667

Buffalo, NY 14202
220 Delaware Ave.—Suite 509
Telephone: (716) 846-4881

Flushing, NY 11354
136-21 Roosevelt Avenue
Telephone: (212) 445-5005

New York, NY 10007
90 Church Street—Room 1405
Telephone: (212) 264-9840

Rochester, NY 14614

Federal Office Bldg.—Room 608
100 State Street

Telephone: (716) 263-6755

118

Syracuse, NY 13260
100 South Clinton Street—Room 1267
Telephone: (315) 423-5188

Westbury, NY 11590
990 Westbury Road
Telephone: (516) 334-3344

White Plains, NY 10601
200 Mamaroneck Avenue—Room 403
Telephone: (914) 946-2510

North Carolina

Raleigh, NC 27601

Federal Office Bldg.—Room 406
310 New Bern Avenue
Telephone: (919) 755-4770

North Dakota

Bismarck, ND 58501

Federal Bldg.—Room 348

P.O. Box 2439

Telephone: (701) 255-4011, Ext. 521

Ohio

Cincinnati, OH 45202

Federal Office Bldg.—Room 4028
550 Main Street

Telephone: (513) 684-2354

Cleveland, OH 44199

Federal Office Bldg.—Room 847
1240 East Ninth Street
Telephone: (216) 522-3818

Columbus, OH 43215

Federal Office Bldg.—Room 634
200 North High Street
Telephone: (614) 469-5582

Toledo, OH 43604

Federal Office Bldg.—Room 734
234 North Summit Street
Telephone: (419) 259-7542

Oklahoma

Oklahoma City, OK 73118
50 Penn Place—Suite 408
Telephone: (405) 231-5351

Tulsa, OK 74127

717 South Houston—Suite 304
Telephone: (918) 581-7676

Oregon

Portland, OR 97204

1220 S.W. Third Street—Room 640
Telephone: (503) 221-2251

Pennsylvania

Erie, PA 16501
147 West 18th Street
Telephone: (814) 453-4351

Harrisburg, PA 17109
Progress Plaza

49 North Progress Avenue
Telephone: (717) 782-3902

Philadelphia, PA 19106

Wm. J. Green, Jr. Federal Bldg.
600 Arch Street—Room 4256
Telephone: (215) 597-4955

Pittsburgh, PA 15235
400 Penn Center Blvd.—Suite 600
Telephone: (412) 644-2905

Wilkes-Barre, PA 18701

Penn Place—Room 2005

20 North Pennsylvania Avenue
Telephone: (717) 826-6538

Puerto Rico

Hato Rey, PR 00918

U.S. Courthouse & FOB
Carlos Chardon—Room 555
Telephone: (809) 753-4457

Rhode Island

Providence, RI 02903

Federal Bldg. & U.S. Post Office—
Room 204

Telephone: (401) 528-4466

South Carolina
Columbia, SC 29204
Kittrell Center—Suite 102
2711 Middleburg Drive
Telephone: (803) 765-5904

South Dakota

Sioux Falls, SD 57102

Court House Plaza Bldg.—Room 408
300 North Dakota Avenue
Telephone: (605) 336-2980, Ext. 425

Tennessee

Nashville, TN 37203

1600 Hayes Street—Suite 302
Telephone: (615) 251-5313

Texas

Austin, TX 78701

American Bank Tower—Suite 310
221 West 6th Street

Telephone: (512) 397-5783

Fort Worth, TX 76115

Fort Worth Federal Center

4900 Hemphill Bldg. 24—Room 145
Telephone: (817) 334-5274

Harlingen, TX 78550

Riverview Professional Bldg.

1325 South 77 Sunshine Strip—Suite 9
Telephone: (512) 425-6811

Houston, TX 77004
2320 La Branch Street—Room 2118
Telephone: (713) 226-5431

Houston, TX 77058 (Clear Lake City)
1100 NASA Road I—Suite 505
Telephone: (713) 226-4357

Irving, TX 75061
1425 West Pioneer Drive
Telephone: (214) 767-5347

Lubbock, TX 79401
Federal Bldg.—Room 421
1205 Texas Avenue
Telephone: (806) 762-7681

Tyler, TX 75701

FOB-USPO & Courthouse—Room 208
211 West Ferguson Street

Telephone: (214) 595-1404

Utah

Salt Lake City, UT 84101

U.S. Post Office Bldg.—Room 451
350 South Main Street

Telephone: (801) 524-5080

Virginia
Richmond, VA 23240
Federal Bldg.—Room 6226

400 North 8th Street
Telephone: (804) 782-2864

Washington

Bellevue, WA 98004
121 107th Street, N.E.
Telephone: (206) 442-7520

West Virginia

Charleston, WV 25301

Charleston National Plaza—Room 1726
700 Virginia Street

Telephone: (304) 343-6181, Ext. 420

Wisconsin

Appleton, WI 54911

2618 North Ballard Road
Telephone: (414) 734-4521
Milwaukee, WI 53203
Clark Building—Room 400
633 West Wisconsin Avenue
Telephone: (414) 291-3315
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Allocations for the
fiscal year 1980/81

For the fiscal year 1980/81 the alloca-
tions granted to the Board and to the
Labour Inspectorate amount to Skr
223 million (US B 53.6 million). Of
this sum Skr 123 million is intended
for the Board and Skr 100 million for
the Labour Inspectorate. In compari-
sion with the fiscal year 1979/80 this
is an increase of Skr 20 million (US 8
4.8 million).

For the same year 10 new appoint-
ments were granted to the Board and
28 to the Labour Inspectorate. The
Board and the Inspectorate today
employ about 1 300 persons with
about 700 persons at the Board and
600 at the Inspectorate.

Ordinances issued
by the Board

MICROWAVE OVENS

The Board has issued Ordinance No.
1979:6, Microwave Ovens. The Ordi-
nance entered into force on 1st Octo-
ber 1979.

The Ordinance provides that micro-
wave ovens for commercial use must
be tested - for microwave leakage.
Ovens of a design approved under cur-
rent testing procedure (SEMKO 111)
are to be checked at least once every
three years. Other ovens are to be
checked at least once annually.

If a test shows that leakage exceeds
50 W/m2 at a distance of 5 cm or
more from the surface of the oven, the
oven must be taken out of service
and may not be used again until the
leakage has been reduced below the
above mentioned level. If a test shows
that leakage does not exceed the above
mentioned level, a label giving the date
of the test and the name of the testing
officer is to be affixed to the oven.

Before a new microwave oven is deliv-
ered, the manufacture or supplier must
measure the microwave leakage. The
leakage thus measured must not ex-
ceed 20 W/m2 at a distance of 5 cm
or more from the surface of the oven .

For further particulars, reference is
made in the Ordinance to the regula-
tions (SIND-FS 1976:6) issued by the
National Board of Industry concerning
the testing of microwave oven designs.

EPOXY PRODUCTS

The Board has issued Ordinance No.
1979:7 concerning Amendments to
the Board’s Directions No 127, Epoxy
products.

New issues of

"Arbete och Halsa”

As a rule the issues of “Arbete och
Halsa” appear in Swedish with a
summary in English.
Summaries contained in the latest
issues follow below.

ARBETE OCH HALSA 1979:33

Chromium. Nordic expert group. /n
Norwegian,

Survey of literature on chromates and
chromic compounds to be used as
background for discussion on occupa-
tional exposure limits. Recommenda-
tions are given on the biological effects
to be used in this discussion. Main
emphasis is given on carcinogenic ef-
fects and the effects on mucous mem-
branes.

ARBETE OCH HALSA 1979:34

Diisocyanates. Nordic expert group.
In Swedish.

A review of the literature on diisocya-
nates with relevance to the discussion
of occupational exposure limits. This
discussion should be based on the
acute and chronic reduction of pulmo-
nary function that is observed among
exposed individuals. Workers already
sensitized to diisocyanates are not
supposed to be protected by a expo-
sure limit based on these effects. They
should not be further exposed.

Single copies of the publications
of the Board mentioned in this
Newsletter are submitted free of
charge to foreign addresses on
request. See order form.

Mailing address: $-171 84 Solna - Telephone: 46-8-730 90 00 Publisher: Gunilla Warnbeck

No. 4 December 1979

ARBETE OCH HALSA 1979:35

Xylene. Nordic expert group. /n
Swedish.

Survey on literature on xylene to be
used as background for discussion of
occupational exposure limits. Acute,
early central nervous effects are rec-
ommended to be used in this discus-
sion.

Research projects
1978

An English translation of the Board's
research project catalogue for 1978
has recently appeared. The catalogue is
a summary of the research projects
which were concluded or in progress at
the Board's Occupational Health De-
partment during 1978. The catalogue
can be obtained from the Board. See
order form.

Change of address:
Write to
international Secretariat,
Arbetarskyddsstyrelsen,
National Board of
Occupational Safety
and Health,

S- 171 84 Solna
Sweden




Investigation

reports —in Swedish —

issued by the Board

INVESTIGATION REPORT 1979:14

Olle Bobjer:
Exposure to organic solvents during
painting work in shipyards.

INVESTIGATION REPORT 1979:15,
42 pages.

Thommy Ekstrom, Staffan Krantz and
Per-Erik Werner:

Studies with powder diffraction meth-
ods for identification and characteriza-
tion of small dust samples.

INVESTIGATION REPORT 1979:16,
15 pages.

Thommy Ekstrom and Staffan Krantz:
Oxidation of dust sampled filters with
low-temperature ashing for analysis of
cristalline silicon dioxide.

INVESTIGATION REPORT 1979:17,
65 pages.

Kjell Hansson Mild:
Radiofrequent electromagnetic fields
in radiostations and in power pylons.

INVESTIGATION REPORT 1979:18,
29 pages.

Ing-Marie Andersson and Gunnar
Rosén:

Exposure to organic solvents at paint
fabrication. A study of 51 employees’
exposure to organic solvents in eight
paint factories.

INVESTIGATION REPORT 1979:19,
23 pages.

Ing-Marie Andersson, Mirja Ekdahl and
Gunnar Rosén:

Dish-washing at a paint factory. A
study and a description of a dish-wash-
ing method.

INVESTIGATION REPORT 1978:20,
14 pages.

Helga Meyer and Ove Siberg:
Paint colours of epoxy at temporary
working sites.

INVESTIGATION REPORT 1979:21

Ewa Gunnarsson:
Work with visual display units at a
newspaper publishing company.

INVESTIGATION REPORT 1979:22,
21 pages.

Jan Asztely:
Evaluation of impulse noise — a preli-
minary study.

INVESTIGATION REPORT 1979:23,
41 pages.

Rasmus Bjurstrom:

Measurement of isocyanates in the
working environment with a fluid
chromatographic method.

INVESTIGATION REPORT 1979:24,
72 pages.

Thommy Ekstrom:

X-ray diffraction analysis for airborne
particulates — a review and a literature
study.

INVESTIGATION REPORT 1979:25,
12 pages.

Bjorn Skoldstrom and Ingvar Holmér:
A microprocessor based collecting
system for ambulatory monitoring.
A summary in English from the report
is reproduced below.

The measurement of the physiological
strain of a job is of interest in the
study of occupational safety and
health. In order to measure physiologi-
cal variables during work in different
climates, a portable data collecting
system has been developed. Based on a
battery powered microprocessor, the
system is controlled by an exchange-
able program. This permits consider-
able system flexibility through software
modification. Using an analogue to
digital converter and a multiplexer,
seven temperatures are measured.
Heart rate is also measured simultane-
ously. The values are stored in semi-
conductor memories, which are easily
exchangeable. Each memory contains
1024 datawords. The data may be
quickly evaluated by dumping the
memories into a minicomputersystem,
for storage and further treatment such
as listing and plotting. The equipment
has been developed and tested under
both laboratory and field conditions.

INVESTIGATION REPORT 1979:26,
47 pages.

Johan Geben and Christer Lindeman:
Dust problems and dust-fighting mea-
sures in mining.

INVESTIGATION REPORT 1979:27

Per Loévstedt:
Important generation mechanisms of
infrasound.

INVESTIGATION REPORT 1979:28,
20 pages.

Ingvar Holmér and Sture Elnis:
Physiological studies concerning the

science of clothing. Determination of
the heat-insulating capacity of cloth-
ing.

INVESTIGATION REPORT 1979:29,
6 pages.

Jan Rudling:
Reading measuring instruments for
gases and vapours — a market survey.

INVESTIGATION REPORT 1979:30,
13 pages.

Uif Hallne, Bjorn Bergstrom and Bengt-
Olov Hallberg:

Welding problems connected with
work environment. Part 12 Efficiency
of Millipore filters in cadmium fume
sampling.

An English summary from the report
is reproduced below.

The efficiency of membrane filters in
air sampling to check exposure to cad-
mium in brazing operations has been
questioned in a few unpublished re-
ports. Cadmium could pass through
the membrane filter in both the particle
and the vapor phase, it was objected.

In the present investigation, sampling
trains consisting of a membrane filter
and two midget fritted absorbers
(bubblers) were used. The main diffi-
culty in carrying out the investigation
was to eliminate the cadmium present
in the absorbers themselves (back-
ground level).

When air samples were taken during 40
minutes of continuous brazing, the
amount of cadmium in the absorber
was under the limit of detection of the
atomic absorption analysis method
used, 0,1/ug / sample. The cadmium
amounts collected on the membrane
filters were at the same time several
hundred times higher. This was con-
firmed in a number of tests.
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List of reports in English or with Eng-

lish summaries from the Board’s occu-

pational health department

1979-01-01—06-30

Alexandersson, R:

Studies on the effects of exposure to
cobait.

Il. Reactions in the respiratory organs
to cobalt in relation to exposure in
hard metal industry.

Arbete och Hailsa 1979:2, 34 pp,
40 refs.

Swedish with English summary.

Alexandersson, R& Hedenstierna, G:
Studies on effects of exposure to
cobalt.

lll. Studies on gas distribution and
airway closure before and after four
weeks of vacation.

Arbete och Hailsa 1979:7, 25 pp,
30 refs.

Swedish with English summary.

Alexandersson, R & Lidums, V:
Studies on effects of exposure to
cobalt.

IV. Concentration of cobalt in blood
and urine as indicators of exposure.
Arbete och Hailsa 197938, 23 pp,
33 refs.

Swedish with English summary.

Alexandersson, R:

Studies on effects of exposure to
cobalt.

VI. Uptake and respiratory effects of
cobalt in tungsten carbide workers.
Arbete och Hilsa 1979:10, 24 pp,
19 refs.

Swedish with English summary.

Anshelm-Olsson, B, Gamberale, F,
Grongvist, B & Andersson, K:
Reaction time changes among steel
workers exposed to solvent vapor.
A longitudinal study.

Arbete och Hilsa 1979:16, 16 pp,
7 refs.

Swedish with English summary.

Blomquist, G, Johansson, E, Soder-
strom, B & Wold, S:

Classification of fungi by means of
pyrolysis-gas chromatography-pattern
recognition.

Journal of Chromatography, 173
(1979), pp 7-17.

Blomquist, G, Johansson, E, Sdder-
strom, B & Wold, S:

Reproducibility of pyrolysis-gas chro-
matographic analyses of the mould
penicitlium brevi-compactum.

Journal of Chromatography, 173
(1979), pp 7-17.

Blomquist, G, Soderstrom, B & Wold,
S:

Data analysis of pyrolysis-chromato-
grams by means of simca pattern rec-
ognition.

Journal of Analytical and Applied
Pyrolysis, 1 (1979), pp 53-65.

Einarsson, O, Eriksson, E, Lindstedt,
G & Wahlberg, J-E:

Dissolution of cobalt from hard metal
alloys by cutting fluids.

Contact Dermatitis 5 (1979), pp 129-
132, 2 refs.

Eriksson, B-E & Hagberg, M:

EMG power spectra versus muscular
contraction level.

Acta Neurol.Scand.Suppl. 73, Vol 60
(1979), p 163.

Friberg, M:

An ergonomic comparison of two
library carts.

Arbete och Halsa 1979:19, 12 pp,
4 refs.

Swedish with English summary.

Gustavsson, P Lidums, V & Swensson,

Studies on effects of exposure to
cobalt.

V. Uptake, distribution and elimina-
tion after intratracheal injection of a
suspension of cobalt to rats.
Arbete och Hailsa 19799,
17 refs.

Swedish with English summary.

13 pp,

Hagberg, M:

The amplitude distribution of surface
EMG in static and intermittent static
muscular performance.

Eur. J. Appl. Physiol. 40 (1979),
pp 265-272.

Hagberg, M & Eriksson, B-E:
Amplitude distribution in vocational
electromyography.

Acta Neurolog.Scand.Suppl. 73, vol 60
(1979), p 164.

Hansson, J-E & Wikstrém, B-O:
Comparison of some technical meth-
ods for evaluation of whele-body
vibration.

Arbete och Hilsa 1979:23, 33 pp,
20 refs.

Swedish with English summary.

Holmberg, B:

Setting of exposure standards.

in: Advances in medical oncology,
research and education. A. Canonico,
O. Estevez and R. Chacon (eds.).

Vol 3: Epidemiology. The Proceedings
of the 12th International Cancer Con-
gress, Buenos Aires 1978. (Pergamon
Press, Oxford, 1979), 37 refs.

Holmberg, B, Elofsson, S, Holmlund,
L, Maasing, R, Molina, G & Wester-
holm, P:

3

Mortality and cancer morbidity in
Swedish PVC-production workers.
Arbete och Halsa 1979:4, 37 pp,
18 refs.

Swedish with English summary.

Holmberg, B & Sjostrém, B:

A toxicological survey of chemicals
used in the Swedish rubber industry.
English version of investigation report
1977:19, 127 pp, 288 refs.

Holmér, |, Elnds,S, Skoldstrom, B &
Kilstrom, G:

Heat stress during dives in warm water.
Arbete och Halsa 1979:20, 30 pp,
19 refs.

Swedish with English summary.

Jacobson, I:

The significance of glutathione S-trans-
ferases in biochemical toxicology:
Kinetic and binding studies designed
to establish a mechanism of action of
glutathione S-transferase A from rat
liver.

Doctoral dissertation 1979, Stockholm
University.

Jacabson, |, Warholm, M & Mannervik,
B:

Multiple inhibition of glutathione S-
transferase A from rat liver by gluta-
thione derivatives: Kinetic analysis
supporting a steady-state random se-
quential mechanism.

Biochem. J. 177 (1979), pp 861868,
15 refs.

Jacobson, |, Warholm, M & Mannervik,
B:

The effect of ethanol on the steady-
state kinetics of glutathione S-transfe-
rase A from rat liver.

FEBS Letters, Vol 102 (1979), No 1,
pp 165-168, 14 refs.

Jonsson, B:

Electromyography and muscular over-
exertion — methodological aspects.
Acta Neurol.Scand.Suppl. 73, Vol 60
(1979), p 159.

Kilbom, A:

Physical work capacity among fire-
fighters with special consideration to
physical job-demands at smoke-diving.
Arbete och Halsa 1979:12, 26 pp,
11 refs.

Swedish with English summary.

Kjellberg, A, Wigaeus, E, Engstrém, J,
Astrand, | & Ljungquist, E:

Long-term effects of exposure to
styrene in a polyester plant.

Arbete och Hilsa 1978:18, 25 pp,
19 refs.

Swedish with English summary.

Knave, B, Minus, P & Struwe, G:
Neurasthenic symptoms in workers
occupationally exposed to jet fuel.
Acta psychiat.scand. 60 (1979), pp 39-
49, 18 refs.

Y
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Knave, B Gamberale, F, Bergstrom, S,
Birke, E, Iregren, A, Kolmodin-Hed-
man, B & Wennberg, A:

Long-term exposure to electric fields.
A cross-sectional epidemiologic investi-
gation of occupationally exposed
workers in high-voltage substations.
Scand. J. Work Environ.& Health 5
(1979), pp 115-125, 34 refs.

Kolmodin-Hedman, B, Erne, K,
Hakansson, M & Engqvist, A:
Occupational exposure to phenoxy
acids (2,4-D and 2,4 5-T).

Arbete och halsa 1979:17, 26 pp,
21 refs.

Swedish with English summary.

Kronevi, |, Wahlberg, J-E & Holmberg,
B:
Histopathology of skin, liver and kid-
ney after epicutaneous administration
of five industrial solvents to guinea
pigs.

Envir. Res.
16 refs.

19 (1979), pp 56-69,

Kronavi, | & Holmberg, B:

Acute and subchronic kidney injuries
in mice induced by diphenylamine
(DPA).

Exp. Path. 17 (1979), pp 77-81, 6 refs.

Lindberg, E:

Exposure to saw-fumes. Correlation
between exposure and irritation as
well as between exposure and certain
lung-function variables.

Arbete och Hiélsa 1979:27, 26 pp,
10 refs.

Swedish with English summary.

Lindstedt, G, Gottberg, I, Holmgren,
B, Jonsson, T & Karlsson, G:
Individual mercury exposure of chlor-
alkali workers and its relation to blood
and urinary mercury levels.

Scand. J. Work Environ. & Health 5
(1979), pp 59-69, 17 refs.

Ljungberg, A-S, Enander, A & Holmér,
| .

Evaluation of heat stress during seden-
tary work.

Scand. J. Work Environ. & Health 5
(1979), pp 23-30, 18 refs.

Lundberg, | Sjégren, B, Hallne, U,
Hedstrom, L & Holgersson, M:

Work environment problems in weld-
ing. 8. Work environment factors and
cadmium uptake in brazing with cad-
mium-containing hard-solders.

Arbete och Halsa 1979:21, 42 pp,
21 refs.

Swedish with English summary.

Magnusson, B, Fregert, S & Wahlberg,
J-E:

Determination of allergenic properties
of chemicals in respect of skin allergy.
Predictive guinea pig testing of sen-
sitization capacity of substances.
Arbete och Hélsa 1979:26, 30 pp,
11 refs.

Swedish with English summary.

Mannervik, B, Jacobson, | & Warholm,
M:

A new procedure to derive weighting
factors for nonlinear regression ana-
lysis applied to enzyme kinetic data.
Biochem. biophys. Acta 567 (1979),
pp 4348, 16 refs.

Nordic expert group. Toluene.

Arbete och Halsa 19795, 63 pp,
177 refs.

Danish with English summary.

Nordic expert group.Trichloroenthy-
lene,

Arbete och Hialsa 1979:13, 38 pp,
59 refs.

Danish with English summary.

Nordic expert group. Styrene.

Arbete och Hilsa 1979:14, 37 pp,
100 refs.

Swedish with English summary.

Nordic expert group. Methylene chlo-
ride,

Arbete och Hélsa 1979:15, 37 pp,
80 refs.

Swedish with English summary.

Nordic expert group. Inorganic lead.
Arbete och Hilsa 1979:24, 55 pp,
147 refs.

Swedish with English summary.

Nordic expert group. Tetrachloro-
ethylene.

Arbete och Hélsa 1979:25, 39 pp,
78 refs.

Swedish with English summary.

Persson, H E, Knave, B, Goldberg,
J M, Johansson, B & Holmgqyist, |:
Long-term exposure to lead. lll. A
neurological and neuro-physiological
study of the personnel at Ronnskérs-
verken, Boliden Ltd.

Arbete och Hilsa 1979:1, 28 pp,
36 refs.

Swedish with English summary.

Steby, M & Levin, M:

Automobile painters’ exposure to
organic solvents, dust, and metals.
Arbete och Halsa 1979:3, 46 pp,
22 refs.

Swedish with English summary.

Swensson, A:

Experimental studies of the fibro-
genetic effect of particles from grind-
ing of coal fiber reinforced plastic
material.

Arbete och Hélsa 1979:6, 13 pp, 5 refs.
Swedish with English summary.

Swensson, A:

Experimental studies of the fibroge-
netic effect of particles from alumini-
um silicate.

Arbete och Hilsa 1979:11, 16 pp,
5 refs.

Swedish with English summary.

Swensson, A:

Experimental evaluation of the fibro-
genetic effect of an amorphous silica.
Arbete och Haélsa 1979:22, 17 pp,
9 refs.

Wahlberg, J-E:

Transfer of paraphenylenediamene
delayed-type hypersensitivity: A com-
parative investigation in the guinea pig,
using arteriovenous crosstransfusion
and parabiosis.

J. Invest. Dem. Vol 72, No 1 (1979),
pp 52-54, 11 refs.

Waernbaum, G & Wallin, I:

Hazards in the work environment —
hydrogen sulfide. Spectrophotometric
determination of hydrogen sulfide.
Scand. J. Work Environ & Health 5
{1979), pp 31-34, 3 refs.

—

Reprints of the reports are only
obtainable from the author(s),
the publishing company or the
scientific journal in question.

The Board’s scientific series
"Arbete och Halsa” (Work and
Health), traning reports and
investigation reports can - as long
as stocks are available - be
obtained from the Board (see
order form).
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From the Board’s foreign visitors file

12 October 1979

Mr Carl Johnston, Senior Project
Officer, Quality of Working life, Em-
ployment, Relations, Canada Depart-
ment of Labour, Quebec.

16 October

Dr D. Djordjevic, Occupational Safety
and Health Branch, 11.O,Geneva, Swit-
zerland.

19 October

Mr. V.V. Sjachaparonov, Deputy Di-
rector of CNIIOMTP, Mr. V A, Alex-
ejev, Head of Department of Safety

Technique at CNIIOMTP, Mr. G.A..

Gudzovskij, Head of Department of
Hygiene at the Medical Institute in
Stavropol, USSR,

30 October

Mr. Jdrgen Spove, Head of Legal
Division, National Board of Occu-
pational Safety and Health, Copen-
hagen, Denmark.

1 November

Mr. Svein Ragnar Kristensen, Deputy
Director, National Norvegian Board of
Occupational Safety and Health, Mr.
{var Ofstad, The Norvegian Employers’
Confederation, Mr. J. Skau-Jacobsen,
the Norvegian Confederation of Con-
tractors, Mr. Bjgrn Kolby, Norvegian
Confederation of Trade Unions, Mr.
Hakan Nilsson, Ms. Henriette Munke-
bye, Norwegian Ministry of Labout.

6 November

Ms. Patricia Foster, Research Officer,
Australian Public Service Association,
Victoria, Australia.

9 November

Dr Jack Sandover, Department of
Human Sciences, University of Tech-
nology, Loughborough, UK.

27 November

Dr. M.l. Mikheev, Regional Officer
for Workers' Health, WHO, Copenha-
gen, Denmark.

Mr. Alan Palmer, Head of Center for
Occupational Safety and Health, Stan-
ford Research institute, Calif., USA.

Mr. Ali Raif Isin, Head of Department,
Turkish Employment Services, Anka-
ra,Turkey,

7 December

Committee of Inquiry into Technolog-
ical Change in Australia; Professor
Rupert Myers, Mr. Alan Coogan, Mr.
William Mansfield, Dr. Malcolm
Mcintosh, Canberra City, Australia.

12 December

Mr. Keijo Kaittola, Head of Division,
Mr. Tapio Luoto, Eng,. Mr. Kari
Kannas, Eng., National Board of Occu-
pational Safety and Health, Tampere,
Finland.



No. 4 December 1979 Please note that, if not otherwise
indicated the publications exist
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