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Frord

Ett riktigt och effektivt utnyttjande av de môjiigheter
den tekniska utvecklingen bvder fôrutsàtter, oit mon
fôrst6r och taper hinsyn tili den mânskiiga insatsen

produktionen. Dci gâlier ait genom olika 6tgarder
av fysiologisk, psykologisk, skyddsteksisk och yrkes
hygienisk art verksamt underlâtia anpassningen av
arbefe och orbetsrniiÔ liii individen. Hos dem, nom
nom fôreiogen n5rmast hor ansvorei fôr ait en s6-

dan god aspassaing kommer tiil siând, tir det vtisent

ligi att fôreno tekriisko kunskoper mcd biotekoolo

giska erfarenhefer. Av denna anledning bedrives nu
mero undervisning bioteknoiogi s5vdi nom en del
st6rre enskildo fôretog sons vid centrolo utbiidnings

institutioner.

Âr 1958 utarbetade dr Adoif Yiiti och ingenjôr Stig

Sondés vid AB Volvo j samorbete med med. dr Nus

Lundgren vid GC1 s ndusfrifysiologiska ovdeining

en forteckning tiver de viktigaste bioteknoiogiska
data, ovsedcio att anvàndas nom hjalpmedei den

utbiidning tSr produktionstekniker, nom ftirsiggàr

inom faretogef. Behovet av undervisnings- och doku.

meritationsmaterial har oktualiserots tokt mcd ut

biidningens tiiivtixt, och vi viii hàr framfàro ett tack

tifl AB Volvo ftir dess medgivande tiil ràdet att publi

cero denna bioteknalagisko minnesiista tSr spridning
nom nàringslivet deus helhet. Vi viIi ocks5 tacko

fôrfottarno tSr deros beredvillighet ait medverka liii

en tiversyn och okiuolisering av uppgifterno 1 denno
andra upplaga.

Vi viii understryka, ait minnesiiston — eti koncentrot
av viktigare bioteknologiska dota — tir avsedd fbr
personal nom genomgâtt grunditiggande utbiidning i
Smnet biateknologi. En sâdon utbildning tir ntimli.

gen en fôrutstittning tSr ait fbrstti de uppstâuida
reglernas innebtird och râtt kunna tiiidmpo de
sarnmo.

Stockholm i september 1960.
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Sporor krofter, skonor ben och rygg

FBrutsàttning far en god sittstdllning: benen màste 06
plots under orbetsbordet
Kon bordsskivon hôjos eller gôros tunnore?
Flytto hindronde moskindelor eller somlo desso j mitten
Obsl Knôno fâr skiijos I sar hagst 600

Kon moskinen lutos fromât?
Siuttonde orbefsyto ger battre rdckvicld

Riktvôrden far hâjd och ovstând ï cm Mon Kvinno

Arbetshôjd: uton agonkontroll
vid agonkontroll

Arbetsstycke — Stalsits:
uton agonkontroll
vid agonkontroll

Stolsits:
Horisontell, pion, rektonguldr, e) far
glott, ev. kladd (e) far m(uk)
Sitsdjup 35—40
Hajd trân golvet 45—50 40—45

Ryggstôd: ) Instalibor bricko, hâjd frân situ 15—20 cm
Bar vonligen sf6 Iodrâtt frân bokre situ
kontl

*0) Lanstolsstad enligt Âkerblomsprincipen.
Vid strângt bordsbundet orbete bar ryggstadet voro fost
och stobilt, vid friore orbetuformer kon fjadring tillâtos
fôr vôseistôllningor.
Obsl I hag vôrme bar situ och ryggstôd voro Iuftigo

Fotstôd: ov trô, ev. klôtt med gummi. Bar voro plont och
val tiiltoget, stâ stodigt och tillâto frio benrârelser.
Hôjden berôknos enbgt ovonstctende. Yto co 100X60 cm.

Armstôd: ormbâgor eller/och underormor behâver stôd
vid onstrôngonde ormstôllningor och under precisions
orbete. Kon voro fosto eller rôrligo, ev. utfdllboro och
ovseddo târ tillfâlligt eller kontinuerligt bruk.
Bôsto ormstôd; 15—20 cm fr1 bordukont fromtill.
ObsI Mjuko stôdytor far ormbâgorno

STOLEN BOR VARA STADIC, EV. SVANGBAR,
ENDAST I UNDANTAG FORSEDD MED HJUL

ARBETSSTALLNINGAR

FORSOK I FQRSTA HAND ORDNA SITTANDE ARBETE
EN BRA ARBETSSTALLNING 8CR TILLÂTA OMVAXLING

GRUNDSTALLNINGEN BOR VARA SYMMETRISK OCH AVSLAPPAD

SITTANDE ARBETSSTALLNING
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STAENDE ARBETSSTLLNING

rn VarfOr maste arbetaren st?
Tànkbara orsaker: kroftanspràk, behov av rdckvidd, synf8rhillanden,
sàkerhet
Kcin Du eliminera orsoken och ôndrci orbetspiatsen tiil sittande?

Arbetshjd Mon Kvsna

utan bgonkontroli 100—110 95—100
vid igonkontroIi 135—145 125—135

LOt arbetaren komma nOm sn arbetsplats!
Atgdrda hindronde rnaskindelor, sockiar, fundarnent,
skyddsonordningar, tronsportband, materiaiuppiag o. d.
0m m5jiigt, ,,thàIs j moskirien 3
Siuttonde orbetsomràde ger bàttre râckvicld

rn Undvik lOgo, krokigci arbesstOIInngar!
Endaut vissa typer av arbeten, dâr mon viii utnyttja
kroppstyngden, t. ex. vid hyviing, Or Ogre arbetshôjd
motiverad

PJ’ NOm framOtlutad arbelsstOllning Or oundvkIig: 41) Undvik monueii hontering av tyngder
2) Bygg stitd fOr blen fOr ott avfasta kroppstyngden
3) Tvhandsorbete otto olOmpiit

M Skoffa frtt
Arbetsr8reiser skoll kunno utfôras och reglagen monôv
reros utan hinder

rn Vid tungt arbete stôrre krov pà utrymme
5

Undvik fixerat stillostôende!
Benrôrelser befrômjar blodomloppet och motverkar

III
trôtihet

ArmstOd behôvs vid anstrOngande armstâllningar

P I
Stol bôr finnos fOr utnytt)ande av maskiniider, raster 6
och ondra orbetsuppeiv5fl fôr effektiv viia. Vid mycket
korta sittmâjiigheter iâmpiigen hôg poli

Sittst0d fOr halvshtande arbetsstOIlnng minskor rygg

I I onstrôngning under trôttsamt stciende och vid vissa typer
ov iâga orbetsstaiiningar. Anvând sadelsits eller gung

- poil. FOr 0go arbetsmoment xmjôikpalls, knâkudde
el. dyl. 7

I I Fotunderlag bâr vara stobiit och haikningsfritt
rdffiad gumrnimatta, vinyl eiler onnat Iâmpligt moterial)
Unctvik hOrdo eiier fOr m)uko och kalla eiler Overhettade_ goiv
Vid behov piattform Over bela arbetsamr0det )âven fOr
moteriai)
Rekommendero stobila skar eiier trâskor, vid behov mcd
stâiskyddshâtto

‘s



r

TUNGT ARBETE FORDRAR

— goda krappskrafter (friskt h(drta,
friska lungar, friskt skelett, vôlut
vecklad muskulatsr)

— specellt goda arbetsstallnisgar
— gatt strymme ach stabdt snderlag
— lôgre Iufttemperatur
— vôl inôvad arbetsteknik
— majlighet tili individueli arbets

teknik ach arbetsrytm
— tôtare, karta vilapasser (arbeta

res bar am môligt kunna bestam
ma pausfardeiningen s1alv; delta
ar sarskilt viktigt far aidre)

LYFTHOJDER

FORSOK

— bedôma arbetstysgden genam ab
jektiva màtt (puIs, temperatur)

— kapa beiastnisgstapparsa
— ssdvika tssga bôrdar
— anskaffa mekas. trasspartmedel
— anskaffa kraftbesparande verktyg
— fôrdela arbetet p0 tillrôckligt star

muskelmassa
— elimisera vôrmebelastsisg
— balla lômplig lsftfsktighet
— ardna lôttare arbete far amvôs

Iisg
— skapa majligheter liii effektiv vila

under arbetspausersa

MANUEILA LYFT

— eliminera tusga lyft

— spphôva eller minska
hajdsivéskillsades 5

• — behâlla bardan istill
krappes

— skapa far arbetet
sôdvôndigt strymme

— farbôttra fôremâlets 6
farm ach gripbarhet

— skydda hasdersa mat
satsing ach sârskadar

— ssdasraja ssubblings
ach halkningsrisker

— sôtta fiera mas p0
tusga lyft

— isstruera arbetares
am lômplig lyftteknik

r TUNOT KROPPSARBETE

Bedôni csrbetstyngden effer belcistningstopparna

Aven korta belastningstoppcir dr viktiga ur rekryIerngssynpunkt
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Lyft meci occeteration! Undvik segdragning!

DU OCR

16go och framâtstrdckto Iyft:

farliga far ryggen

Hôga Iyft: ger sômre kraft

N
su

Lyft+Bâlvridning: akar riskerna
— am môjligt, belasta

krappen symmetriskt KIdeal Iyfthàjd:
tunga bardar frâs 70—80 cm ha1d
latta bardar frân 80—110 (—130) j

Ryggskanande Iyftteknik:
StO intiil bardas, besen nâgat j
sôr. Rak, fiserad, helst svaskig
rygg. Sank bâles genam knabaj
nisg. Grip bardas med raka ar
mar ach stfar lyftet genam ben
strôcknirig mcd bibehâlles rak
rygg.

Lyft genom siungrôrelse
bôr acksâ ske msd svaskig rygg

7

KONSTRUERA SNABBA LYFTVERKTYG
8YGC LÂGA OCH SMIDIGA TRAVERSBANOR



BELYSNING OCH SYNFtRHALLANDEN

ARBETET HINDRAS AV

— otHlfredsstàllande synfôrmàa

— tgontrt5tthet p0 grund av dâlig
belysning (dldre personer behd
ver starkore Ijus)

— blândande Ijus och ljusrefiexer
(dven biankt papper, maskintan
genter 05v.)

— icke ônskvdrda skuggor

— flimrande jus

— tâta vaxlingar av ljusstyrka sâsom
vid variation hos ijuskdlian (blin
kande Ijus) elter vid storo oiikhe
ter Ijusstyrka olika delar av
synfâltet

— stdndiga vdxlingar av bHckrkt
sing

— stdncliga vdxlingar av synavst0nd

— skakningar och vibrotioner

— domm, rôk, irriterande gaser

— hôga precisionskrav

— defekt fdrgsinne (ons normait
fàrgsinne behâves)

— felaktig blandning av olika jus

— dâlig fdrgàtergivning genom
oldmpligt jus

— skymmande skyddsanordningar

ARBETET GYNNAS AV

— korrektion av nedsott synskdrpci
med giastgon

god alimdn belysning 40—400 lux
(Obsl Ljusa tak, vdggar och golv)

— vdlplacerad platsbelysning 300—
2000 lux, om 50 erfordras

— naturiiga biickriktriingar

— tydliga ritningor p5 rdtt ovstând

— fasta stopp o. d. vid avstândsbe
dâmning

— optiska hjàlpmedel sâsom speciai
giosôgon, fdrstoringsglos, kikare,
spegiar o. dyl.

— kontrastercinde fdrgsdttning

— ljuu- och i(udsignoler sons hjdlp
medel vid precisionskrdvande
ôgonkontrol I

— klar iuft

— ovskdrmning av stôrande jus

— tillfârlitligt ôgon- eller onsikts—
skydd

F6rebygg Bgonskodor! 1

N
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MTVERKTYG

Samia mdtverktygen nàra synfâltets centrum

Placera des oftast avlduta kontrollen mitten

Vônd nsdtverktygen rdtt mot blickriktningen

Placera avldsningsstdllen p0 ldmpligt synavstând

Vid krav p0 precisionsseende, placera mdtverktygen p0
ldsavstând (35—40 cml. ObsI Ltt stnkt blickriknin9

COr skalorna Idttldsta och visare vOl synliga

FbrsOk utnyttja fdrgkontraster och Ijussignaler

Markera toleransomrâden tydligt

Vid serier av mdtverktyg, standardisera skalorna och pla
cera toleransomrâden j samma riktnng

Se tdi ott mdtverktygen kan avlâsas noturlig ordningsfôljd

Skydda avldsningsstàllen mot fâroreningor

Ordno jàmn belysning uton skymda logen och reflexer



BULLER

UNDERSOK 0M BULLER

— hindrar arbetet

— fdrsvàrar sanital

— stdr trivseln

— dkar olycksfalisrisker

— innebâr risk fôr h5rselskada

— fdrvdrras genom fortledning
av vibratianer

— fbrstdrkes genom resonans

— reflekteras frôn vdggor och
tak

Skaderiskgrdns: 80—95 db
Buller, nom hiridrar somtal med
vanlig rdststyrka, kan vara
skadligt ff5r hôrsein

ANLITA_EXPERTIS

FORESKRIV H0RSELSKYDDI

FORS0K

— vdlja tystare bearbetningsmetoder

— isolera maskiner frôn underlaget ge
nom làmpliga fundament

— vdlja tystare verktyg

— anbringa ljudddmpare pô pneumatiskt
drivna maskiner ach verktyg

— balansera flàktar och roterande
maskindeiar

— undvika kast ach fallande f6reml

— tâcka stâtytor med gummimassa elier
annat ljudddmpande matenal

— samla bul!erkdliarna pô ett stâlle

— bygga in elier avskârma bulierkàl
orna

— kid vâggar ach tak med Ijudabsarbe
rande materiai

— se tiil att raster och pauser biir nô
bullerfria sam mdjligt

UNDERSOK 0M

— arbetet aistrar onôdiga Iuft
fèroreningar

— dessa sprides foin kdilan tilI
amgivningen

— synfdrhàliandena fdrsâmras

— dgan eller slemhinnor irrite
ras

— silikasrisk kan fâreligga

— fârgiftningsrisker finnes

— explosiansfara fôreligger

— nârmare analys âr pôkallad

DU B0?

— bedâma hdlsariskerna

— ardna gad ailmdn ventilation

— ardna effektiv lakal utsugning

— ardna renbiôsning ach dylikt under
lâmpligaste fôrhâllanden

— automatisera och inkapsla dammaist
rande arbeten

— kanstruora effektiva, fastci skydd

— fbreskriva bekvârna, personliga skydd

— aniita expertis

KYLVATSKOR

Kanstruera moskinen sô att kylvdtskon inte sprides dver arbetsptatsen
Avpassa kylstrôiens riktning, dimension ach tryck sâ att stônkning undvikes
Kan kylstrâien stângas vid byte av arbetsstycket?
Befria kyivdtskan frôn rnetaiistaft och smittaâmnen (centrifugera, sterilluera)
Bygg effektiva stdnkskydd, som helst regleras autamcifiskt
Dela ut rnjuka och rena tarktrasor fâr torkning av huders
Fôreskriv personliga skyddsplagg. Ge nid 0m lâmpiig persanlig hygien
Ev. skyddshandskcrr mâste vara invàndgt torra, helst intalkade

Hindrar produktionen, skadar hôrseinp’
p’
p’

p’
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VARME

Varm arbetsmiljâ r sig sjiIv cnstrangcinde

Belastnngen genom arbetstyngd och vcirme cidderar sg tII varandra

1UFTAPTUR VID STRÂLNINGSVÂRME TANK PA...

Lufttermometern mdter infe strâl- — ôkat vitskebehov
nngsvirme

Isolera vàrn,ekâllon
Bygg fastci eller flyttbarci, helst — vila j svalka

vôrmereflekterande skrn,ar

Vid hoggrodig virmestrjning, — ombytesorbeten
onskaffa vdrmereflekterande j . -

ansiktsskydd, fôrklàden, — indtvduelIo
handskor variationer

Kylelement, vottenspray
Vonlig kjodsel ger vissi skydd
Markiser mot solvirme

Angrip vàrmekallan
(âven lanterniner,
môrka yttertcik
m. m.)

0ko luffrôrelsen j
Iokolen

Tijjfâr frisk Iuft
Rekommendero Idtta

och Iuftigo kldder
och skodon

Minsko hôg Iuftfuk.
tighet

Minska arbets
tyngden

— behovet 0V nog
gronn hudvârd

0ko Iuftrôrelsen genom instoijotion — personer 0m-
av Idmpliga, helst individueljt reg lerbara flaktor givningen

LOKAL
KROPPSAVKYLNING

— risk fôr fôrfrysning
— upphiver hudkcinseln
— minskar precisionen
— fôrsvagar muskelkraften

LÂG LUFTTEMPERATUR

— motverkas genom àkad okti
vitet

— vid behov lokol plotsupp
vôrmning

— rekommendera vorma kIder,
ev. uppvàrmda av svagstrôm

DU BOR

— unclanrdja olycksfallsrisker
— anskoffo verktyg ft5r hantering
— frbàttra skrovjjgo ytor och underlag

genorn shpnjng, lackering eller annon
Iômplig àtgàrd

— onskaffo ndamâlsenIiga honcfskor
— vjd behov fôreskriva nnerhandskar
— avkorta avkylnings- och vbrotionspe.

rioder genorn vijopouser eller onnot
arbete

— minska skokningor genom dimpande
klàdsel av handtag citer hondskor

— motverko kombinotionen av ett fier
taj skodefoktarer samtidigt

I
I
I
I

1

I
I
I
I
I
I
I

— event. soitbehov

— àrstidsvoriotioner

KYLA

DU BOR

— farvdrma kalla àmnen

— onskaffa verktyg fâr hantering

— undvika somtidig fukt och vâta

— undvika samtidig vibrotionspverkon

— undvika ihâllande Iokal avkyining

— undvika isolerade kalia Iuftsirarnmor
(s d ra g”)

HANDERNA SKADAS AV...

SKYDD FkYR HNDERNA

— grader, spctn, vassa kanter
— frtitande âmnen
— brdnnheta ftremât
— skrovligo ytor
— nbtning genom sand, mutait-

staff m. m.
— fukten j Iufttâta handskar
— biàta och kyla
— jhjlonde skakningar och

vibrationer

8
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(a PERSONALADMINISTRATIVA
RÂDETI Forsnznj - Jonsu1tation - Information
.zr cfl jristàend i’utitution med uppgift att fràmj.i arbet,

I vetenskapiig forskning och att verka f3r praktisk tiII.bizp
ning av vetenskapliga rin.

Rldet

bestjr av faretràdare far industrin, arbetsmarknadcn., huvud
organisationer LO, SAF och TCO samt statsfisrvaltningen. Vidare
iir olika expertkommittéer knutna titi radet.

Verksamheten onfattar

forskning j form av ekonomiskt stad t undersakningar «

syfte att f6rdjupa kunskapen 0m de faktorer, 50m
beri3r mànniskan j arbetet;

konsultation rLrande rekrytering av arbetskraft, personaladrni
nistration och industripsykologi samt service j frâga
0m framst.l1ning och anvândning av bild- och ljud

r hjlpmedel;

information om forskningsresultat och konsultationserfarenheter
L

- genom publikationer, kurser och konferenser.

PA-r3dets publikationer

som utges frJn eget fôrg och fôrsaijes genom bokhandel
(endast tryckta skrifter) citer direkt fr2n ridet — ar uppdciade
j tre serier:
PA-r&iets meddeiande — numrerad serie j boktryck, offset cher

stencil, j firsta hand avsedd fr ar
beten, som tiikommir mcd stid av
forskningsanslag frân râdet;

Skrifter frEIn PA-r&Iet — onumrerad serie, avscdd fr samman
fattningar av forskningsrapporter,

t konferensreferat, allm.nna aversik
ter etc.

— Rapport frbz PA-rdet — ârsnumrerad stencilupplaga avsedd
f6r sm.rre utredningar, kompendier
m. m., som sammanstllts inom râdet.

Farfattarna ansuarar 4aka fôr pablikationernas innebail

• PERSONALADMINISTRTIvA RÂDET
Hantverkargatan 78, Stockholm K. Tel. 54 13 10

Tel. 54 13 10
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Studies of Working Methods in Swedish

Forestry

BY GÔSTA LUTHMAN AND NILS LUNDGREN

Reprint froni
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Stockholm 1947



Derired /rouz food
vestigatious . TJ0ER5TEDT (1900)

Woons and MAxsF100n (1904)

ALpERT, LusBv sud Goon

HART (‘943)
B0ALT and Z0TrERMAN (1943)

LUNDGREN and Z0TTERTOAN

(1946)

LUNDGREN and Z0TTERMAN

(1943)

ALPERT, LUSHY and Goon

HART (1943)

Spuing
Winter
Summer
W inter
Su mmer

KcaI. per

24 hours

6,200

8,ioo

5,700

5,900

4,500

4,700

5,900

5,900

5,200

,8oo

5.200

5,700

6,ioo

those efforts. Several forest ovniug companies created collectivelv these organi
sations.

The present studies were carried ont in the western part of Swerlen. province
of Vârmland.

You vill find from the table. that the need for energv in forestrv work is about
to 6,ooo kcal. per 24 hours, which is probablv about tbe maximum of energy that

a human being can generate over a period of years. Que report from the U. S. A.
speaks of 8,ooo kcal. per 24 hours, but this has beeu achieveci during a short

150 GO5TÀ LUTHMÀN ANI) NILS LUN0GREN GOSTA 1,UTHMAN ANn NILS LUNDGREN

1

‘5’

r. T4/orking Methods

XVhen cuttiug lumber the following workiug operations may he distingnished
tree—felliug with felling—saw or bncksaw, pruniug and trimming of felled trees, bark—
ing. cross-cutting into logs, cleaving of firewood, skiddiug, varding or bnnching
and stacking of timber. pulpwood and firewood. The most important tools usecl
are saw, axe and harking-spade (fig. I).

n. Enerqv Mctabolism: 11\T12e12 stndviug heavy inclustrial vork, it is valuable
to knov the total demand for energv during working hours aud the rest of the
day, and also the energy metabolism dnriug clifferent worlsing operations and the
different times of the work day.

The need of energy during a 24 hours’ period vas determined by measnriug the
clailv caloric intake of food. This xvas (1011e 0H a great number of forestry workers
at cliffereut camps in the country. and partly under differeut conditions. The resnlts
of these ineasurements are collected in table T, where results from experiments
from other parts of Sweden as well as the U. S. À. and Canada have heen eutered
for comparison.

o
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TABLE z. Average daily energy output in lumberj

j

Î

Authors

work.

iIi—

Country Season

Sweden
U. SA.

‘.Vinter

Summer

Early spring
Winter

Fig. r. Suitahie tools for lumber work according to investigations of the Society for Vàrrn
land’s Forest W’ork Studies.

Sweden

GmsoN (1946) Canada

Caleulated from estima
tions of the energy
OHtf’Ht during single
worhing operaliona.. Sweden

U.S.A.



anci intensive working season. The two lowest Sveclish values (4,5oo and 4,700)

mav have been influenced by the food rationing during the war. To stress even
further the large output of energy in forestry vork. it mav be mentioned that for
inclustrial workers you generallv calculate 3 to 4,000 (<cal. and for people vith
cleskwork less than .ooo kcal.

The liberation of energv in isolated working operations vas determined by the
DOUGLAs’ bag method (fig. 2). By this method the respiratory gaseous exchange
is measured, and, from the oxygen consumption and carbon dioxide production,
it is possible to determine the combustion in the body. A simpler method. for
common use, to calculate the momentary output of energy was also tried. This is
based on the fact that, in work of different loads the pulse-rate and oxygen con

sumption viz. the consumption of energy vary in rectilinear relation to each other.
Knowing a person’s pulse-rate

— 02 consumption diagram, it is possible to
estimate his energy metabolisrn from bis worlcing pulse-rate only.

The resuits reached while testing single working operations are shown in table 2,

where one finds that for most operations the metabolism is very high anci varies
within a narrow range. This shows, that the lumber man usually works at a rela
tively unchanging output of energ, which is to some extent independent of the
nature of the work. In the fewer operations, where the figures are noticeably

Number KcaI./min.
T y p e o f w o r k of

subjects Mean Range

Timber cuiting (in the winter)
Tree-felling with felling-saw II 10.7 8.4—12.7
Trimming of felled trees ix io.s 8.7—11.6
Barking II 10.1 8.5—22.0
Cross-cutting with bucksaw XI 9.0 7.5—10.5

Fire-wood cutting (in the summer)
Tree-felling with bucksaw 2 9.6 8.2—11.0
Trimming of felled trees 2 8.4 8.x— 8.6
Dragging of firewood 2 9.8 8.7—20.9
Cross-cutting in a sawhorse 2 7.8 6.q— 8.7
Barking in strips 2 5.9 5.2— 6.
Cleaving of softwood 2 9.7 9.2—10.1
Cleaving of birch billets 2 8.9 8.6— 9.1
Stacking of firewood 2 6.3 5.7— 6•s

lower, the resistance against the working motion is so low, that the usual high
output of energy cannot be reacheci at a reasonable working speed.

To establish the average level of energy output during separate parts of the
clay, a verv simple methoci vas tried by measuring the body temperature. This
method, as well as the pulse-rate method described above, has been previously
used at HoHwu CHRIsTENSEN’s Iaboratorv in order to determine the cost of
energy in different fields of athletics.1 It is based on the fact that, while working
the body temperature increases in a certain relationship to the energy metabolisrn.
‘Vithin wide margins, this relationship is independent of the environmental con
ditions influencing the body’s loss of heat.

Fig. 3 gives an example f rom these experiments. You will fmd that the suhject
works with his body temperature at a certain level, whether cutting firewood or
timber, summer or winter. According to control measurernents this means that
the output of energy vas about the same. This underlines further the above men
tioned fact that the forestry worker adjusts himself to a fairly constant working
speed, regardless of the type of work he is doing.

h. The Functional Proparties of the Tools: In order to make clear the effects
of the tools useci every single working element was analysed mathematically and

mechanically. For example, while sawing the resuit of the work is primarily
dependent on the total pulling-length (L) that the saw is brought back and forth
to accomplish a given cutting job. This pulling-length may he theoretically deduced
as follows. If a cutting tooth is loaded with a pressure (p) an indentation is brought
about in the wood. The depth (7i) of this can he easily iueasured with an instru

1 BERGGREN, G., Svenska Gymnastiklârarsallskapets Tidskrift 1945, 72.215 (Swedish).
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TABLE 2. The energy output for different types of forcst work.

‘53

Fig. 2. Estimation of the energy output at barking with help of Douglas’
bag method.
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Fig. 5. Tmpression curves.

ment as shown in fig.
.

By using this method you get impression-curves of a certain
type (fig. 5). Ail these curves correspond to the formula Ji=c1[p — p + c’ — c]
vhere Ci, Po anti c are constants. The curve shown in the figure bas been drawn
accordmg to this formula. As seen, it fo1lovs very closely the plotted points.

In cutting, the pressure p per tooth depencls on the number of teeth that cuts
at any given instant, anti also the pressure the worker puts on the saw. Special
experiments have shown that a worker generally saws with a constant pressure (Q).
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\Vith z teeth per unit length the load p per tooth, taking a cut with a center
angle of 2 p (fig. 6) wiIl be:

Q
— 2 Rz sin q’

h = 1[/2
Rzsin q’° + c2_c];

As soon as the sav bas been moved twice the teetb sparing distance ( ), a cut

has been made with a depth h. If on the other hand, a section is considered with
a thickness R sin p d p the saw has to be moved a distance dL:

dL
= R sin ±R. E

h z

In order to cut through the log a pulling length L is necessary

L=
Rsinq

I / n zc1
.1 i/—-----——P0+c2-—c
o V 2RZslnq’

This formula as, however, an elliptical integral, which makes it impossible to
use elementarv integrating. As the main purpose is to find how- L is dependent on
R, a satisfactory solution is got b3’ using Simpson’s formula.

To do this. it is necessary to give the interval 2(0 E) a suitable spacing and

to calculate the corresponding integral. The equation given above should first he
vritten

L=h31R ( sinw •dp
•1 i/
o Rsmq’

Fig. 7 shows a good agreement hetween a curve according to this formula and
points derived from practical determinations.

c. H ‘or/?ing Technique: The term working technique inclucles planning of the
sequence in which the working operations should follow each other, choosing the
working posture and muscular combination for working movements and the
execution of movements consiciering power, geometrical range, frequency, and
speed. In the present investigation the planning of the work vas analysed hy time
studies. In order to determine the working positions and movements, motion
studies were performed.

The most well known methods for motion studies are those initiated by
F. W. TAYL0R and F. and L. GILBRETH. The execution of the analyses of move
ments, according to Giihreth, is achieved by breaking up tie total sequence of
movements in a number of units, called therhligs. These are compromises of
different opinions of a teclmical, physiological and psychological nature, and may

‘56
GO5TA J.UTHMAN AND NIES LUNDGREN

Fig. 6. A saw cut section.

Front this is derived the indentation h:

‘57

I

Fig. 7. A calculated curve of the pulling-Iength.
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be considered as a language. by which the practical nian can describe a working

method. In heavy tractes, however, like forestry. it is first of ail necessary to

develop a working technique that in itself makes use of the strength ernployed as

economically- as possible. It is less a question of impeding the movements. as in

the lighter occupations, where Mr. and Mrs. GILBRETH’s methods are of the
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Fig. 3. Sawing ergometer.
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greatest Leip. In heavier woi-k the mechanical efficienc of the Lady is more im

portant. This is given as the quotient betw’een a given amotmt 0f work and the

— energv expenclecl Lv the Lady.
In the present investigation. the efficiencv vas calculated by cletermining the

energy output and physical vork, using so called ergometers, the one shovn in

fig. 8 being used in sawing. \Vith this instrument several systematic experiments

vere trieci at varying working heights, pulliLig—iengths etc. Some exampies of the

results achieved are shown in figures 9 and To.

A great part of the technical investigations vas to stidy how skiliecl men

worked. As many of the working operations performeci by a lumber worker are

executed at a relativelv high speecl. it is not possible to foliov the sequence of

work in detail with the eye, but motion pictures have to Le used. These films were.

picture by picture. graphically plotted to fol1o- the geometrical secjuence of the

700 &1

Fig. g. The mechanical efficiency of the body in relationship to the load.
30 saw cuts per min., - - - 50 saw duts per min., . 70 saw cuts per min.
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Fig. io. The mechanical efficiency of the body at different working heights on the sawing
ergometer. Unit of relative working height = distance from the floor to the elbow joint

in upright position.
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a swinging and pushing movemen’t (see fig. 14, 15, i6 and 17). Neither of these
combinations can be given preference, as their suitability is largely dependent on
the cutter’s personal disposition. From a solely energetic standpoint the standing
position is perhaps sornewhat less favourable compared to the kneeling position.
On the other hand, the former demands iess muscular strength, because the effort
is carried by a greater volume of muscles. As for the swinging or the pushing
movement of the saw, the situation is somewhat similar. When the swinging move
ment is employed, the torso partakes in the work more than in the pushing move
ment. This means that the muscles of the arrn will be less strained in the former
case, and this rnethod, therefore, can be recommended for a more general use.

In regard to working speed, the picture analyses showed that experienced timber
cutters very quickly accelerate tie speed of the saw after the turning point, and
also that the slowing up before the turning point is very quick. According to
other authors, such movements under similar conditions are physiologically favour
able. The speecl by which the saw travels varies from 2 to 4 metres per second.Fig. 12. Velocity-time diagram.

movements. By this metiod distance—time diagrams were clrawn (fig. ii). B)’
tracing these curves graphically once resp. twice, the speed of the movements
vas deduced as shown in fig. 12, ancl the acceleration in fig. 13. Analyses of
this type thus clarify the position of the body, as well as the geometrical range
and speed of its movements.

Some resuits nay be mentioned. When cutting down timber, you can distinguish

2. Tool Investigations

In logging, there were previously used a great number of types of tools. The
cost of manufacturing and the distribution became unnecessarily higb, and, not
infrequently, the tools offered were of an inferior quality. It was therefore
advantageous to have some of the inferior types expelled from the market.tvo types of working positions, one standing, the other kneeling. combined with
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Fig. 54. Tree-felling in a standing position with swinging
movement. Fig. i6. Kneeling, swinglng.

6 5dm

Fig. x. Pushing.

Hand tools should flot only have suitable technical and mechanical qualities, but
they should also be well suited to the worker, that is, they should have a good
weight, size, forrn of handie etc. With this in mmd, the tools have to be juclged
in intimate cooperation with experienced workers. This has made it possible to
separate certain primary models that the majority of the workers approves of.

O 5dm

Fig. 57. Kneeling, pushing.

Along with these primary models. a limited number of secondary models have

been introduced. Some of the tools have also been made adjustabie. 50 that ail

individual wishes are met within the limit of a srnall number of types of tools.
The tools have undergone laboratory tests with special regard to their per

formance, material, quality etc. Saws and barking-spades have been tested in a



machine shown in fig. iS, which makes is possible to judge the mechanical effi—
ciency. In this way it bas been possible to give the saw-blades an optimal denti
culation of 0.25 mm during summer, and 0.20 mm during winter, in order to make
them suitahie for cutting the kincis of pine and spruce that you find in the province
of \rmland. The felling saw bas a favourable performance when the denticulations
are o.3o respectivelv 0.25 miii.

The evenness of the denticulation is very important to the output, and should
be kept for the buck-saw-blades within ± 0.02 mm, and for felling saw within
± 0.03 mm. By sirnilar methods it bas been possible to establish suitable cutting
angles.

Workers are often unable to take proper care of their tools. In orcler to improve
tus, and to save the workers’ spare time,A centrally located repairshops have been
created. To maiItain this system it is necessary, of course, that each worker lias a
nuniber of tools, enablmg hin to have some in use, while others are being repaired.
\Vithin a fexv years the main group of the luniber workers in western Sweden ivili
bave their tooling question solved in this manner.

3. The Physiological E/fects 0/ Scheduled Work

As a resuit of the strenuous labour that is necessary in lunibering, it is important
that the work clay is sensibly divided into working periods, and pauses for rest
and meals, and that the in.tensity of work is adjusted accordingly. Lumber work
is aiways performed with very little supervision. Because of this, the workers
themseives decide when they want to discontinue work for food and rest. Many
workers break up their work day unfavourably, having too long a working period.
This causes them to tire unnecessarily and iowers their output. To improve this
and graclually accustom the workers to better conditions, time scheclules for the
work day have been established, based on common physiological considerations
and in agreement with a great nuniber cf lumber workers.

During the light period froni February i6tb to October 31St this schedule is as
follows: work starting at o’clock, continuing until 9, from 9 to 9.30 break
fast, 9.30 to 12.00 working, 12 to 12.45 lunch, 12.45 to 14.45 working, 14.45

to 15 coffee, 15 to 17 working. During each working period short pauses
of minutes in ail per each hour are recommended.

Long term experiments have been arranged to follow the effects cf these
scheclules upon the worker. Five weil trained lumber-men between the ages 26 and

55 have been working continuously according to these suggestions for 9 to 141/2

months. While doing so, they have been under minute control, undergoing flot
only medical examinations, including x-rays of the heart and electrocardiographic
records, but aiso functional tests. The latter were performed to establish respiratory
and circulatory capacity, in as much as these organs are of a primary interest
in connection with overwork and overstrain in heavy manual labour.

The functional tests consisted of daily taking tbe pulse-rate wliile resting and
after stool-stepping, and also more thorough tests of the man’s reaction to work.
The latter tests were made about once a week. TIiey consisted of a submaxiinal series
of loads on the bicycle ergometer (fig. 19). the intensity of work being expressed
in terms of the oxygen consumption, and the latter being correlated with the pulse-
rate and the ventilation of the lungs per litre oxygen consumed. The results of
these tests have been plotted graphically, examples cf these being given in fig. 20

and 21 and apparent long term trends have been statisticaily treated. Ail tiese
investigations showed that the subjects had an unchanged or. in some cases, a sonie
ivhat improved adaptation to work during the observation period. Nor did any
other sign of damage or of overstrain appear in the tested men.

During the course cf single work days, signs of diminished circuiatory efficiency
xvere sometimes noticeable in a higher level cf the puise-rate bv the end of the
(lav compared at the sanie amount of oxvgen consumed. This rise of the working
pulse-rate vas caused, at least partly, by hydrostatic factors associated with biood
deposition in the legs. The explanation to this may lie in a changed vasomotor
tonus, or a diminished pressure exerted bv the skeletal muscles on the veins. This
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Fig. i8. Apparatus for testing forestry tools.
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Fig. 21. Experirnents on the bicycle ergometer for one of the subjects.
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is shown in fig. 22 where the increase of the level of the pulse-rate at the end of
the work day is depressed by binding the subject’s legs with elastic bandages.

Effects 0f this type do flot appear only when working heavily but may also be
found in light work with on.e-sided standing positions. In none of these cases has
it been possible to trace any of the effects the following day; in short, an accumu
lation of circulatory fatigue is not present.

The influence of fatigue on the blood circulation at the end of the work day,
as rnentioned above, was dependent on the quantity of work performed during
the day, and was also accentuated by chilis and other factors deteriorating physical
fitness.

4. Food Investigations

The usual fond consumed hy lumber workers did flot show any signs of deficiency
in vitamins and saits, provided that the food meets an ordinary hygienic and nutritive
standard. The blood sugar content during lumber work varied within normal
limits (fig. 23), except in one case, where low values were found, probably
depending on a special lability of blood sugar regulation. An extra supply of
sugar during the course of the working time is, however, of a general value,
because in this way a high carbohydrate utilization is reached that helps the
working economy and the staying powers. But intake of unusually large amounts
of sugar just before commencement of work is unfavourable, as it leads to dis-
confort during the first part of the working period.

Reclo
temp
39,0

8/ood suar
“/0

-0)5

-0. ‘0
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The time necessary to carry out the different working operations in forestry
is influenced hy the great variance of single trees. In order to mathematically
overcome this difficulty it has been necessary to design special time study methods
as follows

i. To investigate the factors, which are of primary importance for the working
technique as well as the working resuits from one cut, one pull of the saw etc.,

2. to decide on the conditions which determine the total number of cuts, pulls
of the saw etc. per tree, and

3. to determine by rneans of tirne studies the speed by which an axe, a saw etc.
is moved.

With a knowledge of these three factors the total working time can be cal
culated under the most universal conditions. To clarify the methods used, sawing
will again have to serve as an example. Above, the total curve for the pulling
length bas been deduced. From fig. ii it is apparent that the sawing movernent
n-lay be divided into two phases, the first, when the saw is rnoved at a constant
speed, the second, when the direction is changed and for a moment the saw
stands stili. In other words, the time necessary for sawing is absolutely definite
if you know the cutting-speed (y), the number of pulls on the saw (n), and the
lengti of time (tu) during whioh the saw changes its direction ancl the total
pulling-length (L) from which is derived

T + n t0

Ordinarily each pull on the saw is of about the sanie length (t) while the

number of pulls equals f. If, however, the diameter of the log is very great,

t decreases, a fact that also bas to be taken into consideration. The empirical
coefficients y and ç that enter into the formula are determined.

Since the resuits of these time studies should be of use under varying conditions,
their statistical accuracy has to be made clear. One has to consider how the mathe
matical combinations for individual time studies reflect the actual time that is
neecled, as well as how the empirical values vary between the different studies, for
example, from worker to worker and from one cutting district to the next. If
the actual time in a certain study is called Ç1, Ç2 etc. and you compare these to
the assumed values called Ç1, l12’

etc., the difference between t,, and Ç has to
he studiecl. These differences may be of a systematical character or at random.
If there is a systematical difference, the factors of equalization seern to be less
suitable. Aciditional fundamental investigations are then justified. To make it
possible to judge the character of the differences, it is best to show Ç as a function

i68

5. Time Studies
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Fig. 24. Assumed times

15
one can assume that the fatigue factor bas no efect. r,, is then a statistical variable.
\vbicb may be looked upon as normallv clistributefi. If t,, signifies the time necessarv
to carry out the first n periods in a sequence. the time ,, +

mav be written

or

t,, ± i = te ± r, g (Q

t,, ± — t,, = r,, g (t)

200

(I)

300

Iv

‘/YO7nw»c’/e
400 500 600 700 8003007000 f 7400 7600710’2000 2500 3000

This equation means obviously that the time necessary to carry out the first
(n + j) periods, is proportionate to a certain function g (t,,) as the variable t,,
is the time necessary for the first n periocis. In tbe matter of a mannal operation.
one can assume that g (t,,) is a growing positive function, since a worker be
cornes tireci while tbe work is in progress, antI accordingly needs a gradually in—
creasing time per each period.

To he able to draw a conclusion from the equation we bave to make an assurnp
tion as to the function g. (t,,). A plausible antI simple assumption is tbat

as functions of real times. Plotted on a double logarithmical paper.

g (t,,) = c t,,

that is, the tirne necessary to execute the nth period is proportionate to the
time alreacly consurned. From (i) antI (2) is derived

(2)

t,, ± r — t,1
t,, —

c t,,

If N is a large figure one may write

of ç grapbicallv. If die saine scale is usecl 011 botb the orclinate and flue absciss.
ail points should lie on a hue ç = Ç, providing that t,, antI Ç taily absolutely.

In plotting tbese curves graphically in a double iogarithmical scale dispersion
diagrams according to fig. 24 are derived. The fignre shows that the differences
gronp thernselves symnuetrically arouncl the une t5 t,,. From this it nay be
conclnded that t,, — t5 equals k X t5.

When nuaking tirne stuclies, it often bappens that tlue periocls are not nornially
distrihuted, but that tluere is occasionally a tendency towards longer periocls. This,
of course, depends on the fact tiuat it is tb.eoretically possible to keep at a job
indefinitely, while it is impossible to decrease flue consumption of tirne indefinitely.
As fatigue plays a part in the work, it is quite nattiral tluat there should be a
tenclency to longer periods. This problem lias heen especially studied by fil. lic.
W. THORMUND. He assunues that a working process can be dividecl into N equal
periods. r,, being the tinue necessary to execute one of these periods. when it is
carried ont independently froiui flue others. If the tinue r,, is sufficientlv sluort.

t,,
N N

— ‘!Ï = iog tv
t,, c t c (3)

N

Tlue assumption was tluat r,, is a normally distributed variable. E r,, nuust tluen

also be a normally distributed variable and the equation (3) indicates that log Ç,
is normally distributed, or that tN is logaritbmically nornually distributed.

In the niatter of functional tinue regressions one bas to stndy die quotient

instead of tlue t,,. It can lie sbown tluat also this quotient is logaritbmically iuornually

(listributed.
In order to verify the luypotluesis given above, die distribution of the variable

log 10 for the different subjects antI working operations bas been plotted on

probabilitv papers. Fig. 25 shows an exanuple of tluese diagranus. The dispersion
.around the straigbt hue is very snuall.
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As described above, the statistical qualities in working operations common to

forestr work have been anaiysed. Thev have resulted in a series of parameters

for the logarithmical distribution.
A piece price that is given to the worker covers ail of the working operations.

The dispersion. therefore, of the total time determines the degree of exactness for

the time studv. To find this total dispersion it is necessary to have them summed

up for each working operation. Such a summation cannot be exactly calculated

using logarithmical normai distributions, but it becomes necessary to use numeral

integration. As the dispersions in the single working operations are not correlated

to each other, the summing up gives as a resuit that the total tinies become more

significant than the times in each operation.

25

5

7
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Fig 25. The distribution of the variable Log io reproduced on probability paper.
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Scientific staff members:

Ordinay:

Nus P.V. Lundgren, M.D.

Astrid Lindhoim, M.Sc.

Affiiiated:

Svon Carlsb5, MD., associate professor of anatomy, Royal Caroline

Instituto, Stockholm.

Uif Âberg, Tckn.Lic., research officer, Swedish MTM Association.

Brune Utbult, Fil.Kand., National Labour Market Boarci.

Jan-Erik Hansson, research ongineer, Department cf Oporational Efficiency,

Fores-b Reseaoh Ent±tiate f

Toroten Oison, orgonomics consultant, LKAB, Kiruna.

Reports:

Below, a list is given of the publications and unpublished reports in

which the institute has taken part during the time period 1955-1960.

Rcsearchrports:

1955:

Ager, B.; Sammanstiining av resuitaten frn studier av virkessortering

vid flottning j Kvitsie. Opubi. rapport. ( Studies of log sor—

ting in river iog floating. Unpublishod report ).
Industrify-siol. avd.,: En underskning av arbetstyngd och fysisk arbets

milj vid ASEAs fabriker i Vstorâs, Opubl. rapport. ( Stud

i’-e 0f environiacnt and phyciological work load at ASEA,

Vster,s. Unpublished. report ).
Lundgren, N., U. Sundberg & A. Lincihoim: En undercbkning av arbctstyngden

vid anvndning av motorsgar i skogun. Medd. fr. Statens Skogs

forskningsinstitut, 45, nr 10, English surnmary. ( A study of the

heaviness of work in using power saws in timber cutting ).
1956;

Hansson, J.E., U.Sundberg & N.Lundgren: Snbskor vid skogsarbete. En prelimi

nàr underskning ver deras anvàndning. Medd. fr. Statens Skogs

forskningsinstitut, nr 43. English surnmary. ( A note on the use

cf snow shoes in forestry ).
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Industrifysiol. avd.: Studier av fysiska arbetskrav vid Bods gruva.

Opubi. rapport. (Studies of physiological work load in the Bods

mine. Unpublished report).

Industrifysiol. avd.: Studier av fysiska arbetskrav vid Sandvikens Jern-.

verks Aktiebolag. Opubi. rapport. (Studies of physiological work ioad.

at the Sandviken Steei Works. Unpublished. report).

Luncigren, N., G. Callin, J..-E. Hansson & A. Lindholm: 0m arbetstyngden vid

plantering. Tidskr. Skogen, 4, nr 6, 140.(Studies of heaviness cf

work in tree planting).

Oison, T.: Vgarbete - làtt eller tungt beredskapsarbete? Tidskr. Arbets

marknaden, nr 6. (Road. construction, light or heavy work?).

Sundberg, U., A. Lindhoim, J.-E. Hansson, I. Troeng & N. Lundgren: Buller

och koloxid - en fara vid motorsgning. Mdd fr. Statens Skogsforsk

ningsinstitut, nr 44. English summary. (Physiological and hygienic

problems connected. with the use of power saws in forestry).

1957:

Callin, G.: En under&ikning av r5jning mcd. motorsgar. Medd. fr. Statens

Skogsforskningsinstitut, nr 56. (An investigation on cleaning with

brush motor saws).

Edlund, E., & N. Lundgren: Hoti1lst&nd och fysisk arbetsfbrmga. Stu

dier av Misotilistând. och fysisk arbetsfi5rmâga hos skogs— och jrn—

bruksarhetare samt sambandet mellan dessa faktorer och ryggbesvr.

Personaiadrnjnistratjva Râdets medd. nr 6, Stockholm. English summary.

(Comparative studies of health and physical fitness of forest workers

and steel rnillsworkers, and the relationship cf these factors to

bachache and associated conditions).

Forsgren, L.: Studier av fysiska arbetskrav vid barmarkskbrning mcd. Pssi_

doning. Opubl. rapport. (Studies cf physiological work load in forestry

10g transports with the “Pssing-doningen”. Unpublished. report).

Hansson, J.-E.: En underskning ver arbetsrbreiser, arbetsst.ilningar och

prestationsnivâ hos ett sjuttiotal skogsarbetare. Statens Skogsforsk—

ningsinstitut, avd. f. arbetslàra, Serien Rapporter, nr 1. (Studies cf

work movements, work positions and. production levels of about 70 fo—

rest workers).

Hansson, J.-E., A. Lindhclm & S. Burton: En orienterande fysiologisk stu

die av vinschlunning vintertid. Statens Skogsforskningsinstitu-t, avd.
f. arbetslra, Serien Rapporter, nr 2. (A pilot study cf physiological
work ioad in iog transports with the aid. cf winches in winter-time).
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Johnson, G.,, N. Lundgren & G. Bystedt: Hantering av massabalar. Fysiska

arbetskrav, arbetsmetoder och arbetsf5rloppens tidsf5rdelning inom

stuverifacket. Personaladniinistrativa Râdets medd. nr 8, Stockholm.

(Handling of paper pulp bales).

Industri.fysiol. avd.: J.mfbrande fysiologiska studier av olika gruvdràkter.

Opubl. rapport. (Comparative physiological studies of different types

of clothing for miners. Unpublished report).

Industrifysiol. avd.,: Betr. arbetsstllningar etc. inom den grafiska in

dustrien. Opubi. rapport. (Studies of work positions, etc., in the

graphic industrr. Unpublished report).

Industrifysiol. avd.: Nâgra iakttagelser betr. fysiska arbetskrav vid ba

geriarbete. Opubi. rapport. (Physiological work demands in bakeries.

Unpublished report).

Olson, T.: F’ysiska arbetskrav vid vàgarbete. Tidskr. Arbetsmarknaden, nr ,

104. (Physiological work load in road construction work).

Oison, T. & N. Lundgren: Fysiska arbetskrav vid. g.sverk. Personaladminist

rativa Râdets medd. nr 15, Stockholm. (Physioiogical work ioad in a

gas works).

Âstrand, I.: Fysiologiska synpunkter pâ de skogliga iàrlingskurserna.

Tidskr. Skogen, 44, nr 12, 421, (Physiological aspects of apprentices

training in forestry).

Âstrand, P.-0.: Fysiska arbetskrav ixom massaindustrin. Personaladminjstra

tiva Râdets rnedd. nr 5, Stockholm. (Physiological dernands in the pa

per pulp industry).

1958:

Ager, B.: En undersbkning pâ virkesutkbrare av arbetstyngdens variation

mcd kbravstândet. Medd. fr. Statens Skogsforskningsinstitu, , nr 9.

Summary in German. (Comparative studios of the physiological work

load in 10g transports of varying distances).

Hansson, J.-E.: Fbrsbk mcd sn5skor i skogsarbete. Statens Skogsforsknings—

institut, avd. f. arbetslra, Serien Rapporter nr 3, (Tests with snow

shoes in forest work).

Industrifysiol. avd.: Studier av arbetsmilj5 och fysiologisk arbetsbelast

ning i motorprovningsavdeiningen vid AE Volvo Pentaverken. Opubl.

rapport. (Studies of the physiologicai work load in the engine

testing departm&nt of the Volvo Car Manufacturing CO. Unpublished

report).
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Industrifysiol. avd: Arbetsfysiologiska undersbkningar vid Svenska Alu—

miniumkompaniet, Kubikenborgsverken. Opubi. rapport. (Physiological

studies at the Swedish Aluminum Works, Kubikenborgs factory. Un

published report).

Industrifysiol. avd.: Arbetskrav och h.lsofrâgor vid kiselmetallugnarna i

Ljungaverk. Opubi. rapport. (Physiological work demands and health

problems among open-furnace workers in Ljungaverk. Unpublished re

port).

Industrifysiol. avd.: Stuvning av sgade trvaror. Vissa fysiologiska och

medicinska iakttagelser. Opubi. rapport. (Physiological studies of

loading cf lumber cm board ships. Unpublished report).

Lundgren, N. & U. Sundberg: Tekniska och fysiologiska studier av maskin

barkning. Medd. fr. Statens Skogsforskningsinstitut, , nr 1. Eng

lish summary. (Technical and. physiologiaal studies on mechanical

barking).

Lundgren, N., S. Brundeil, J.-E. Hansson & A. Lindholm: Distribution av

malt- och lskedrycker. Studier av arbetstyngd. och arbetsmetoder.

Personaladmjnjstratjva Rdets medd. nr 19, Stockholm. (Studies cf

physiological work load and working methods of delivery men at brew

cries).

Qvennerstedt, H. & P.O. Zenk: Nâgra arbetsfysiologiska laboratorieunder—

s?Skningar.

I. Inverkan av skodonsvjkten m.m. vid. gng, II. Arbeté i regnk1der.

III. Den energetiska arbetstyngden vid b.rning av b6rdor med olika

vikt och anvndning av olika brningss.tt. Statens Skogsforsknings

institut, avd. f. arbetslra, Serien Rapporter, nr 4. English sum—

mary. (Physiological tests on safety rubber boots, waterproof clothes

and the c.arrying cf loads).

Westberg, P. & I. kerlund: Ssongvariationer i fysisk arbetsfrmga hos

fast anstl1da skogsarbetare och studenter, Statens Skogsforsknings_

institut, avd. f. arbetslra, Serien Rapporter, nr 5. English summary.

Seasonal variations in the physical working capacity of forest wor—

kers and students).

1959:

Blomqvist, G. & K.—G. Olofsson: Underskning av orsakerna tiil avgngen

mcm skogsarbetarstammen. Opubl. rapport. (Studies of reasons for

the labour turnover in forestry. Unpublished report).

Callin, G. & J.-E. Hansson: Plantering av gran och tall. En j.mfrande

arbetsstudie av manuella metoder. Medd. fr. Statens Skogsforsknings_

institut, j, nr 8. English summary. (Planting of pine and spruce.

Comparing studies of manual methods).
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IndustrifysioL avd.: Iakttageiser betr. transport— och hanteringsarbeten

vid Nya Systembolaget. Opubi. rapport. (Studies cf transport and

handiing at the State Liquor 00. Unpublished report).

Oison, T.: Fysiska arbetskrav vid v.g - och anlggningsarbeten. Personai—

administrativa Râdets medd. nr 21. (Physiological work load in road

construction work).

Industrifysiol. avd.: Orienterande undersbkning 5ver arbetsfrhâllandena

fÈSr kassrskor j snabbk5psbutiker. Opubi. rapport. (Studies of work

conditions for cashiers in food. markets. Unpubiished report).

Industrifysiol. avd.: PM betr. arbetsstolar m.m. vid Àh1n & keriunds F5r-

iags AB:s sàtteri, Sveavàgen 51-53, Stockholm. (Views regarding chairs,

etc., at hln & Akerlund 00. Unpublished report).

Industrifysiol. avd.: Bioteknologisk bversyn av vissa arbeten vid Marma

Lângrbrs AB:s industrier j Vallvik, Hâ och Sbderhamn. Opubi. rapport.

(Ergonomics analysis cf some jobs at the Mar-Lângr5r 00. factories

at Vallvik, H& and Sderhamn. Unpublished report).

Industrifysiol. avd.: Studier av den fysiologiska beiastning’en vid ugns—

arbeten i tegelbruk. Opubi. rapport. (Studies cf physiological work

load at brickkilns. Unpublished report).

Industrifysiol. avd.: Studier av fysiska arbetskrav vid AB Svenska Kul—

lagerfabriken, Katrinehoim. Opubl. rapport. (Studies of physiological

work load at SKF, Katrineholm. Unpublished report).

Industrifysiol. avd.: Bioteknologisk versyn av vissa arbeten vid AE Se

parators stockholmsfabrik. Opubi. rapport. (Ergonomics analysis cf

certain jobs at the Separator 00. Stockholms factory. Unpublished re

port).

1960:

Carls, S.: En elektromyografisk undersbkning av muskeiaktiviteten vid

h&lkortsstansning. Hâlkortsstansning - ett MTM - tekniskt och biotek—

teknologiskt tillàrnpningsexempel. Svenska MTM—fbreningen, Stockholm,

s. 43. (Electromyographic studies of auscle activity in card punching).

Hagbergh, A.: Olycksfall, individ, arbete och arbetsrnilj3. Personaladminjst...

rativa Râdets medd. nr 23, Stockholm. (Accidents, person, work and

environment).

Hansson, J.-E.: Studie v arbetsplanering vid huggningsarbete. Opubi.

rapport. (Studies cf work aiig in forest work. Unpublished report).

Industrifysiol. avd.: Betr. arbetsfbrhâllanden fr svetsare vid AB Eiektro

helLo., .K&11hHOpub rppt. .Lsdy workcnd±tios f

welders at Electro-Helios 00., Kallhdll. Unpublished report).
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Industrifysiol. avcl.: Pausfrgor, arbetskravsprofiler och botoknologiska

fr.gr vid SKF, Katrineholin. Opubl. rapport. (Problems regarding

pauses, physiological work demand.s and ergonomics at SKF, Katrineholm.

Unpublis-hed. report).

Industrifysiol. avd.: Betr. arbetsst.llningar m.rn. vid SAS, Lintaverken.

Opubi. rapport. ork posisions, etc., at SAS, Linta-.

fatoy. Unpublished report).

Industrifysiol. avd.: Stud.ier av arbetsfÈ5rh&llanden f5r handelsanstlld.

personal. Rapport I. opubl. rapport. (Studies cf conditions of work

for store personnel. Report no. I. Unpublished report).

Industrifysiol. avd.: Bioteknologiska intervjuer rrande stolar, sittf5r-

hâllanden och belysning vid AB ÏhlE5n & Àkerlunds maskinsàtteri, Tors

gatan 21, Stockholm. Opubi. rapport. (Ergonomics interviews regarding

chairs, working positions and illumination at Iln & .Àkerlund CO.,

Stockholm. Unpublished report).

Industrifysiol. avd.: Rapport I betr. byggnadsarbete: underskning av fysio

ogisk arbetsbelastning vid vissa byggnadsarbeten. Opubi. rapport.

Report number I regarding housebuilciing work: Studies cf physiologi—

cal work load cf some jobs at the building site. Unpublished report).

Industrifysiol. avd. Rapport II betr. byggnadsarbete: Studier av energetisk

belastning vid vissa byggnadsarbeten. Opubi. rapport. (Report number

II. Regarding housebuilding work: Studies of energy demands cf cer

tain jobs at the building site. Unpublished report).

Lindholm, A.: Inverkan av kldedrkten pâ energiomsttningen vid gâng.

Opubl. rapport. (Effec-ts cf different types cf clothing on the energy

expenditure during walking. Unpublished report).

Lindholm, A.: Syrefrbrukningen vid gâng mcd olika fotbeklàdnad. Opubi.

rapport. (Oxygen intake at walking with different types cf shoes. Un

published report).

Lindholm, A.: rsiologisk undersbkning av vàrmebelastningen vid anv.ndning

av olika branddrkter. Opubl. rapport. (Physiological studies cf heat

load when using different types cf f iremen clothes. Unpublished re

port).

Lundgren, N. & S. Rahm: Jmfbrande fysiologiska studier av olika gruvdrk—

ter. Jernkontorets Annaler, i4 nr 2, 164. English surnmary. (Compa

rative physiological studies cf different mining clothes).

Sundberg, U.: Studier ver manueli hantering av rundvirke. Medd. fr. Sta—

tens Skcgsforskningsinstitut, , nr 2. English surnmary. (A study on

the manual handiing cf round timber),
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Reviews:

1955:

Eriksson, R.: Nâgra synpunkter pâ arrangeinang av mekanistfysiologiska mat

ningar. Opubi. rapport. (Some views on the arrangement cf mechanical

physiologica]. rneasurements. Unpublished report).

Lindhoim, A, & N. Lundgren: Arbetsfysiologien, resultat och mbjiighetr.

Medd. fi’. Saia ( Socialarbetare inom Industri och Aff.rsv.rld),

Stockholm, ni’ 4, s. 24. (Work physiology. Resuits and possibilities).

1956:

Lundgren, N.: Fysioiogisk belastning och yrkesskadcr. Socialined. Tidskr,,

nr 1, s. 9, (Physiological work lcad and accidents),

Lundgren, N.: Tungt och varmt arbete. Tidskr. Affàrsekonomi, , nr 17 &

19, s. 1121 & 1275. (Heavy and warrn work).

Lundgren, N.: Physicai demands cf varicus transport jobs in dock work,

steel industry, iron mining and forestry, Abstract of paper read at

the Ergonomies Society’s symposium on human factors in road trans

port, April l6th — l9th at Bristol.

Lundgren, N.: Fysiologisk yrkesanaiys utfrd av tekniker. Opubi. rapport.

(Physiological ergoncmics anaiysis schedule for engineers. Unpub

lished report).

1957:

Christensen, E. Hchw-ti & N. Lundgren: A review cf Swedish research within

the fieid cf applied work physioiogy. Note for the European Prcduct—

ivity Agency, Prcjekt No. 555, Technicai Seminar at Leyden, 29th

March - 5rd April.

Lundgren,N.: Arbetsfysiologien i praktisk tillampning. Arbetsstudier i de.-
gens Sverige. Arbetsstudierâdet, Stockholm, s. 50. (Work physiology

in practice).

Lundgren, N.: Medical and physiciogicai problems in forest wcrks. Proc.

Section 52, l2th Congress cf the Internat. Union cf Forest res. Org.
in Oxford 11 — 15 Juiy, s. 20.

Lundgren, N.: Fysiologiska synpunkter pâ MTM-metoden. Opubi. rapport.

(Physiological views on the MTM-method. Unpublished report).
Lundgren, N. & T. Oison: Nâgra praktiska arbetsfysiologiska probiem.

Tidskr. Arbetarskyddet, 45, ni’ 2, s. 50. (Some practicai physiologi
cal problems).

Sundberg, U. & N. Lundgren: Mechanization and physiological work load in
forestry. Abstrct cf paper read at the Ergonomies Research Soeiety1s
symposium on changing demands cf modem work and controi, April 8th-

llth, at Bristol.



9.

I

1958:

Hed.man, R.: Tr.ning j skogen. KungL Skogsstyreisen. (Training cf forest

workers).

Lundgren, N.: Practical problems in heavy work. (Rppt tili European

Productivity Agency).

Lundgren, N.: Frn industrifysiologiska avdelningen vid. GOl. Ticlskr.

Affrsekonomi, 51. nr 15, 1052. (Frora the department cf Industriai

Physiology at Gci).
Lundgren, N.: Mgra hàlsofrgor vid skogsarbete. Tidskr. Partnerbiadet

(utg. av El-och Motorverktyg AB), nr 2, s.4. (Sorne heaith probiems

in forest work).

Lundgren, N. & H. Birath: Arbetsfysiologi och arbetshygien. Del I: Ar

betskrav och arbetsfbrmga i skogen. Ljusbiidserie med tiilhrande

texthifte. Skogsbrukets Fiimfrening, Stockholm. (Work physiology

and occupational hygiene. Part I: Physiologicai work ioad and. phy

sicai working capacity in forest work. Series of siides with cx—

plaining broschure).

Lundgren, N. & T. Oison: Bioteknoiogiska probieinstliningar. Tidskr.

Verkst.derna, nr 2, s.44 & nr 5, s. 91. (Ergononics problcms).

Sundberg, U., E. HohwU. Christensen, N. Lundgren & O. Perey: Hlsa, ar—

botsfrnga och effektivitet i skogsarbetet:

I. Arbetsfysioiogi och rationalisering (u. Sund:berg).

II. Arbetskrav och arbetsfbrrnâga (E. Hohwti Christensen).

III. Medicinska problem vid rekryteringen och yrkesutbildningen

(N. Lundgren).

IV. Ryggbesvr - orsaker och tgrder (o. Perey).

Sv. Skogsv&rdsf5ren. Tidskr., 56, 155 - 182 (nr 2). (Heaith,

working capacity and. efficiency in forest work). I. Work physiology

and. techricai rationalization (U.Sunclberg). II. Physiologicai work

load and working capacity (E.Hohwi. Christensen). III. Medical pro_

blems in recruitrnerit and training (N. Lundgren). IV. Backache - rea—

sons and measures (Q.Perey).

1959:

Lund.gren, N.: The practical use of physioiogical research methods in work

study. Statens Skogsforskningsinstitut, avd. f. arbetslra. Serien

rapporter, nr 6.

Lundgren, N.: Mnnjskari och arbetet. Medicinska synpi.mkter p&. arbetskrav

och arbetsplacEring. Svenska Byggnadsindustrif5rune 1958 (pubi.

utg. vid. f5rbundets 40—ârsjubileurn d.en 23 april 1959), s.52. (iVian

and his work. Medicai aspects on work load and. placement cf person

nel).
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Lundgren, N.: Fr&n Industrifysioiogiska avdiningen vid OECI. Tidskr.

Affrsekonomi, , nr 5, 122, nr 5, 256, nr 11, 658 och 17, 1162.

(Prom the department cf Industrial Physioiogy at OCI).

Lundgren, N. & T. Oison: Maskinen mnniskan. Fysioiogiska perspektiv pâ

utk5rararbetet. 3v. Bryggeritidskr., 74, nr 5, 75. (The human

machine. Physiologicai aspects on deiivery work at breweries).

Oison, T.: Arbetsfysiiogiska under&5kningar mon vgbyggnadsbranschen.

Tidskr. By-ggnadsindustrien, 29, nr 18, 780. (Physioiogicai studies

cf road. construction work).

Personaladministrativa Rdet: Arbetskrav p. kontor. Skrifter frn PA

rdet, Stockholm. (Work demands in officie.

1960:

Carisb, S.: Office work and office workers fron biotechnologicai view—

points. ASSAB Bulietin, November,

Lundgren, N.: En arbetsfysioiogisk underskning mcd anknytning tili MTM

utfrande och resultat. MTM i praktiken. Svenska MTM-fr.;ningen. (A

physioiogiai investigation reiated to the IvITM—mthod).

Lundgren,N.: Physiological work ioad in some jobs in the buiiding const

ruction industry. Abstracts cf papers, Ergonomics Research Society,

Annual conftrence 1960. Tidskr. Ergononics, .5, 5, 286.

Lundgren, N.: Arbetsfysioiogiska studier vid SKF i Katrinehoim. Tidskr.
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