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The travel schedule was prepared by the Korea Trade 
Promotion Corporation (KOTRA), the organisation to which I 
was attached during my stay in  Korea.

I v is ited  8 vehic le  seat fa c to r ie s .  Thanks co a thorough 
inspection o f  their  production departments I was able to observe 
the various production processes and the flow o f  material very  
c lo s e ly .  I found i t  a very good idea a f te r  inspecting a factory  
to explain i t s  particu lar  production problems in a classroom.
The chairman o f  each individual factory  selected those attending 
my lectures .

Those concerned in the inspections and attending my lectures 
were as fo l low s :

6 chairmen
5 vicechairmen 
4 executive d irectors
1 commercial manager
2 works managers
1 senior technical executive
2 technical managers
3 head managers, production 
10 managers, production
7 technicians, production
3 senior production assistants  
2 development managers
2 development designers
1 ch ie f  development designer
1 assistant development ch ie f
1 ch ie f  designer o f  seats f o r  

private motor vehic les
4 designers o f  truck seats 
1 designer o f  bus seats

2 ch ie f  engineers 
4 quality  control chiefs
1 materials ch ie f
j  materials managers
2 materials employees
1 construction manager
3 seat managers
2 spring managers 
1 r o l l e r  manager
1 tes t  manager 
1 pro ject  manager 
1 equipment manager 
1 chemical manager 
1 foreman
1 motive power technician 
1 chemical technician

1 frame technician
2 heads o f  personnel
1 assistant head o f  personnel

The to ta l  o f  76 decision makers were informed about the 
technological  leve l  o f  their  seat construction, technological 
improvements and improvements in production engineering and the 
production process.



For private reasons I could not be away f o r  longer than 4 
weeks from my firm, and so UNI EC subdivided my mission into 
three carts .

oassenger vena
aim o f  the 
es used in

p ro jec t  i s  
read, r a i l

to improve seats in 
and water transccrt .

P I

This deals with the examination o f  ex is t ing  products and 
production methods. The report deals with th is  now finished 
Part I .  In none o f  the firms v is i t e d  are the te ch n o log ica l ly  
important seat parts,  most o f  which are i n v i s ib l e  to the user,  
up to modern engineering standards. Quite fankl: ' ,  the att itude  
o f  every firm v i s i t e d  i s  that the external appearance o f  the 
completely f in ished  seat serves as the yardstick o f  quality ,  
whereas the technolog ica l  parts important f o r  operation and 
s ta b i l i s a t io n  are regarded purely as a necessary e v i l .  However, 
these part ly  v i s i b l e  s tee l  structures,  such as tubular frames, 
metal parts and so on, are crucia l  items, as I shall  show la te r

Hot enough importance i s  given to accident research, flame 
retarriance, the anatomical design o f  veh ic le  seats,  operator 
seating in fa c t o r ie s  and ergonomics. These areas and production 
engineering are the weakest l in ks  in the production chain.

In the l ig h t  o f  my observations o f  manufacturing processes 
in  most o f  the f a c t o r ie s  v is i t e d ,  I would comment as fo l low s :

I .  TUBING

(A) Findings

Except in two cases steel  tubing i s  stored either  in the 
open or under a r o o f .  By the time i t  comes to be used the tube 
i s  badly rusted both externally  and in te rn a l ly .  The tube i s



4

cropped on an e ccen tr ic  press. The p a r te d -o f f  lengths are in ­
accurate and i t  i s  impossible to r e in fo rc e  the tube in te rn a l ly .  
Hot one inner tube was found which f i t t e d  accurately .

(3) Requirements

The material f o r  squab and back frames should be bright 
annealed prec is ion  s tee l  tube o f  a strength o f  ;7 kg/mm“ and an 
elongation o f  more than 25% to German Indu str ia l  Standard (DIR) 
2794.

Tube stock must be stored in  enclosed dry premises to prevent 
rusting.

Internal rust (Figure 1) i s  much mere dangerous than external 
rust since i t  rap id ly  weakens the tube from the inside  and the 
complete tube structure loses  i t s  calculated  r i g i d i t y .  This i s  
an important point which can provide a fundamental improvement 
in  qua li ty  and automatically contribute to accident safety .

P a r t in g -o f f  o f  tube stock (Figure 2)

i
&

The current method o f  
impossible to produce a 

t t in g  inner tube.

cropping i s  very inaccurate and makes 
re in forced  structure using a properly

wi th
Tubing must be cut e ither  with a metal c i r cu la r  
a rapid c u t - o f f  machine or on long runs with an

saw or 
automati c

tube cutter  and never in  any other way.

Deburring o f  tubing (Figures 3 and 3A)

Internal burring i s  essentia l  so that fracture -crone  parts 
o f  the tube can be strengthened with a r e in fo rc in g  tube. Veld 
burrs on the ins ide  must be uniform and at most C.5mm high. The 
inner re in forc in g  tube must be a good f i t  and must not sh i f t  
during bending.

Mitering o f  tubing (Figure 4)

Mitering must not a l te r  the tube c r o s s - s e c t i o n ,  thus ensuring 
that the strength o f  the v/eld i s  not a f fe c te d .

i



Bending (Figure 5)

(a) Findings

Bending techniques were unsat is factory  in  a l l  f a c t o r ie s  
inspected. The usual pract ice  i s  to use 2 operators f o r  tube 
tending. In some cases tubes v/ere bent ever 2 r o l l e r s  by the 
use o f  brute fo r c e  and in ether cases a completely obso lete  
hydraulic bender was used to draw the tubing. The qu a lity  o f  
the work was very poor in  a l l  cases.

(b) Requirements

For economic tube bending using just  a single  operator,  I 
recommended firms to have a look round the tube bender market.
In my view a l l  manufacturers badly need to acquire a modern tube 
bender. Machines ta i lo r e d  to any output and suitable  f o r  long 
and short runs are commercially ava ilable .  I would recommend a 
dead bender or fo r  long runs an automatic bender (in my lectures  
I discussed dead bending in some d e t a i l ) .  At one fa c to ry  exten­
sive correct ion s  v/ere necessary because the bender delivered the 
f in ish -b en t  frame askew. Modern benders make any such correct ion s  
unnecessary.

TT QT-7'T>

(A) Findings

People working with gloves
Floors o f  press shops o ften  very u nsatis factory
Complicated conveyance o f  material
Flow o f  work good in some cases
Pressing very good in some cases
Room fo r  improvement in  to o ls

(E) Requirements

Working on eccentr ic  presses v/ith gloves greatly  increases 
the r isk  o f  accident since i t  i s  a l l  too easy f o r  a glove to 
st ick  to s tee l  parts f o r  too long and the presses I found in 
use have one-hand control  -  i . e . ,  when the r igh t  hand operates
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the press ,  the l e f t  hard can s t i l l  he insert ing  the work, and 
the glove may then cause an accident i f  i t  s t icks  and the 
operator cannot move h is  hand away fa s t  enough.

Recommendations

Two-handed operation o f  presses,  elimination o f  g loves .
I f  f l o o r s  could he improved, home-made trucks or t r o l l e y s  

o f  a working height o f  from 60 to 80 cm could be used to convey 
material between presses with a reduction in labour and costs .  
A lternative ly ,  a system using p a l le t s  and l i f t  trucks might be 
worth considering (see Figure 6) .

This i s  an individual dec is ion  f o r  each fac tory .
Pressing and stamping t o o l s  o f ten  need an e le c to r  so that 

the pressing does not have to be l i f t e d  out manually. Manual 
re lease  o f  the work damages the t o o l s  themselves ( t o o l  edge l i f e )  
and unnecessarily increases the time taken to press individual 
components.

I I I .  7/FI PI MG

There are some CCr welding plants ,  but e l e c t r i c  welding 
equipment with e lectrodes  i s  also in  use.

are u nsat is fac tory .

(E) Requirements

The modern view i s  that items o f  th is  nature should be 
welded by in er t  gas welding plant connected to a central works 
gas supply. There i s  then no need to s tr ike  o f f  the s ca le ,  nor 
i s  welding material wasted by e lectrode  stumps having to be 
discarded, with the fa c to ry  leaving i t  up to the individual 
welder to decide on the discard length o f  his stump.

V.'eldinr f a c i l i t i e s  are a l l  far  too small.

As a rule o f  thumb, the thickness o f  the welding material 
times equals the thickness o f  the material o f  the welding plant.
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(a) Findings

Some too small, e lectrode  holders wrong, supply cable 
kinked (see Figure 7 ) .  Material drops on the welding table  
and burns sc that the workriece i s  supported unevenly.

(b) Requirements

Electrode holders should be hung up properly as shown in 
Figure 7 to cut down r e j e c t s .

’del ding table surfaces should be in  the form o f  a grating 
through which material can drop, so that trie support surface o f  
the apparatus i s  always clean.

Also,welding tables  could have an extractor  (there are 
s p e c ia l i s t  firms which can supply welding tab les  o f  th is  kind).

IY. FINISHING (SURFACE TREATMENT)

(A) Findings

2 firms had serviceable  f in ish in g  f a c i l i t i e s
Surface treatment in a l l  other firms was unsat is factory
Paintwork generally  roor
Paint f a i l s  to s t i ck ,  ind icating  inadequate corrosion  

protect ion
Dilution o f  paint observed

In a l l  the firms v i s i t e d ,  including the two having automatic 
continuous immersion f in ish in g  plants ,  too l i t t l e  attention  i s  
paid to proper choice o f  paint.

(A.1) In a company having an automatic continuous immersion
fin ish ing  plant, i t  was found that a f t e r  f in ish in g  and befor< 

stcving the paint dripped o f f  the oainted part,  which looked 
streaky and only half  painted.

Since no deta iled  in fo in a t ion  about the composition o f  the 
paint was forthcoming, th is  ; .a ilure cannot at oresent be f u l l y  
diagnosed.



(B) Requirements (A.1)

In th is  p ar t icu lar  case the necessary improvement would te 
immediately’ forthcoming i f  the cleaning hath preceding the
f in ish in g  operation was to have i t s  cleaning l iq u id  ? 
the basis  not o f  davs o f  use but o f  the number o f

’’ er.e’v
Î f'l C.

»*: Z i A

Another item which should be looked at i s  the suspension 
device f o r  the a r t i c l e s  to be painted anc the suspension o f  the 
f in ished  a r t i c l e s  themselves.

The f in ished  a r t i c l e s ,  e . g . ,  tubes, should in theory a l l  be 
so dipped into the cleaning bath and the f in ish in g  bath that the 
open tube ends hang down, to ensure that cleaning agent i s  not 
transferred to the f in ish in g  hath.

I t  may well be that in  the f a c i l i t y  ~ust described the pain 
i s  d iluted  too much and too soon by the cleaning agent.

Also, stoving times and temperatures should be checked in  
co-operation with the paint manufacturer with reference to 
specimens o f  naint on f in ished  items.

I f  these suggestions bring abcul 
must l i e  in the paint i t s e l f  and the maker’ s co-operat ion  v a i l  
have to be sought to improve matters by changing the composition
n *J  — :amnt,

The other f a c t o r i e s  v is i t e d  where there are no automatic 
continuous immersion f in ish in g  plants have the same problems 
v'ith the paint they use, plus the d i f f i c u l t y  o f  deciding which 
modern f in ish in g  system to invest  in .

(B.1) Requirements

To achieve an appropriate cu a l i ty  standard using modern 
economic methods, the decision-makers o f  a l l  the f a c t o r ie s  w il l  
inev itab ly  come round to considering the v ir tu es  o f  e l e c t r o s t a t i
cowder coatinr. dde range of  equipment oroviding a
wide var iety  o f  outputs and f i r s t  costs  are low f o r  the quality  
obtainable.



In equipment o f  th is  kind 
the workpiece e l e c t r o s t a t i c a l l  
sprayed a r t i c l e  i s  then stoved

epoxy resin  ocwder i s  sorayed on 
y by a specia l  spray gun and the 

at from 180 to 2CC°C f o r  from
15 to 2C minutes, the shoving 
ucon the nature o f  the couder

times and tenperatur 
and the thickness o f

The sprayed powder fuses to give a very clean f i n i s  
and g loss  f in ish es  can be provided and some control  
ness i s  o o ss ib le .

s depending
h e c o a t — -  * 0  •

. • s h e l X

o f 0 0 c
+

t h i c k

P articu lar  advantages o f  e l e c t r o s t a t i c  rcwder coating

1. A f in i s h  c f  uniform thickness can be provided ever the whole 
o f  the work.

2. A coat thickness o f  1CC/J = C.1 mm or mere can read i ly  be 
provided.

?.  Mar resistance  i s  very high.
4. Corrosion protect ion  o f  the material (remember the section 

cn rust and accident sa fety)  i s  cheap and exce l lent  resu lts  
are obtainable with modern f a c i l i t i e s .

5. A f u l l y  automatic plant using one or more scray guns i s  a 
v iable  proposit ion  fo r  long runs.

7. PRCPUCTICM Q? PCAM MATERIAL

(A) f ind ings

Each maker I v i s i t e d  foams his own mouldings.
The foam i s  frequently  too s o f t .
The foam i s  o f  uneven density.
Quality test ing  i s  almost non-existent.
Some o f  the f a c i l i t i e s  are t o t a l l y  obso lete  (I did see one
modern plant but i t  had only just been delivered  and was 
not operating).
The beaker mixing method does not g ive accurate ouantity 
proportions.

(P) Requirements
Main requirement in the manufacture o f  polyurethane foam

The basis  o f  the process f o r  producing polyurethane 
upholstery foam i s  chat the basic  raw materials , v iz .  p o lyo l ,
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isocyanate and water, be mixed very intimately  but in very 
accurate quantity re la t ion sh ipr  in  a mixing chamber in which 
s p e c i f i c  physical conditions e x is t .  This step i n i t i a t e s  a 
double react ion .

Cue reaction  occurs between the polyol  and a proportion 
o f  the isocyanate and leads to the formation o f  the urethane 
polymer which const itutes  the c e l l  walls o f  the subsequent foam.

The second react ion  occurs between another proportion c f  
the isocvanate and the water and leads to the formation o f  CC„, 
the gas which expands the foam.

The two react ions  combine to produce an expanding process 
which should be so contro l led  that the expanding gas c o l l e c t in g  
in  voids can always expand, but not destroy, the continuously 
s o l id i fy in g  polymer structure.

'Obviously, quantity re la t ionsh ips  are c ru c ia l .  For as long: 
as the old  f a c i l i t i e s  continue to be used, accurate mixing o f  
basic  materials i s  essentia l  i f  there i s  to be any immediate 
improvement in  the end products.  The weighing machines used to 
weigh the basic  materials must be kept c l i n i c a l l y  clean and 

as must also the mixing v esse ls .¡leaned dailT«/ *

Quality o f  foam

Tone o f  the fa c t o r ie s  v is i t e d  had any equipment f o r  foam 
quality  contro l ,  and so I p a r t icu la r ly  emphasized qu a l i ty  control  
methods in  my fa c to r y  lectures .

Figures 8 to 12 show the most important and r e la t i v e l y  
simple methods o f  foam test ing .  I t  i s  considered that every 
company can produce small test  r ig s  o f  th is  kind in th e ir  own 
fa c to r ie s  without spec ia l  expenditure.

v/hen measured re su l ts  o f  th is  kind are ava i lab le ,  designers
can adapt the future seat to the vehic 
in d iv idu a l ly  both at the drawing board 
experiments.

l e  and i t s  v ibrat ions  
stage and in p r a c t ic a l
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V/hat i s  measured?

Determination o f  density to DIN 5J420 (Figure S)

Dxample

The ICC cm" sample to DIN 5T42C has, f o r  instance,  a foam 
density o f  J5 and a weight o f  J.5 g.

Determination o f  the weight at the sp ec i f ied  accuracy c f  
+ 5% gives an end product accuracy o f  + C.5%.

Determination o f  hardness index and compression index (Figure 9)

Determination o f  spot hardness -  i . e . ,  hardness defined by 
a single index or c o e f f i c i e n t  -  i s  determined b;,r two d i f fe ren t  
processes,  one fo r  the hardness index and one fo r  the compression 
index. In both processes the sample i s  compressed three times, 
then subjected to a fourth and predetermined deformation from 
which the measured value i s  determined, hardness index test ing  
g ives information about the restor ing  fo rce  exerted by the 
specimen on a test  prod impinging on i t  and i s  measured in 
Newtons (N).

Determination o f  compression index to DIN 5^572 (Dlgurs 1C)

The compression index, 
specimen subjected to ; ") 27 ̂  C 6 "t ^ "‘'l °  "i *7* ¡n. n  v* q

c limatic  stressing ,  i s  p a r t icu la r ly  informative abcu 
term behaviour o f  a foam material.

Determination o f  rebound r e s i l i e n c e  (Figure 11)

Rebound r e s i l i e n c e  i s  determined by a pendulum hammer, a 
method which i s  fam il iar  in materials te s t in g ;  the hammer drops 
through an angle o f  90° from a horizontal  pos it ion  o f  r e s t ,  
s tr ikes  a sample h or izon ta l ly  with a predetermined energy and 
rebounds. The rebound height in r e la t io n  to the drop height 
i s  the measured value.

low -re b o u n d  foam m a te r ia ls  a re i r i n g
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Fatigue test in g  to DIN 53574 (Figure 12)

In addition to test ing  o f  the dynamic behaviour o f  
o f  foam material in s p e c ia l ly  programmed hydraulic puisa 
fat igue  test ing  as generally  defined and carried out in 
conditions shown in Figure 12 and evaluated as the lo ss  
and hardness o f  the sample g ives dec is ive  information ab 
long-term performance o f  a foam material subjected to pu

art i  d e s  
t o r s , 
the
in height 
cut the
 ̂r* y +* p r> CT  ̂ “ n

2.0 eld s «

Upholstery technique 

(A) Findings

Upholstery departments are in a l l  cases t e ch n ica l ly  s a t i s ­
fa c to ry .  The machines used vary from good to in some cases very 
modern. Sewing and s t i tch ing  operatives are very good and. even 
outstanding and I envy Korean upholstery makers. The s k i l l  and 
manual dexter ity  o f  th e ir  seamstresses are outstanding.

(3) Requirements

One fa c to ry  tr ied to reduce the cost  o f  the movement o f
material between machines by * V"|s ta l l in g  conveyors. Other
fa c to r ie s  should consider thi feature very c a r e fu l ly .  The idea
i s  to convey the material at WO**- rw— —o C, - * •

The working environment should be given very carefu l  thought. 
I f  operatf r seating was b e t te r  adapted in height to sewing 
machine tab les ,  the cutout per 8-hour sh i f t  would improve. The 
frequent use o f  seat cushions may be an ind ica t ion  that the 
height and in c l in a t io n  o f  the ex is t ing  seating i s  wrong. This 
point and the l igh t in g  o f  individual operator sta t ions  needs 
c lo ser  study.

construction

In a l l  the seat-manufacturing works v i s i t e d ,  the seat 
types in production were designed by the veh ic le  manufacturers. 
This form o f  pro duct ■* <*•? may be better  suited to the car industry 
(even in Germany), subject to c lose  co l laborat ion .
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I t  night "be be t ter  i f  the seat manufacturer was to en­
deavour to improve seat design, construction and materials,  
carry out development work in h is  own concern, then o f f e r  +v
vehicle  manufacturer the seats he has developed; the connect!/  
measurements must agree with the type o f  car intended.

S U M M A R Y

In th is  f i r s t  phase o f  my mission I was able to obtain a 
broad general view o f  seat construction in Korea. My four-week 
sta;,' was o f  course not long enough to bring about substantial  
and immediate changes and improvements, tut I f e e l  sure that th? 
very thorough lectures  I gave w i l l  bear f r u i t .

The great in te re s t  shown by Korean managements, engineers 
and technicians in learning as much as poss ib le  was a great 
stimulation to make mv lectures  v iv id  and understandable.

mv ,

advice and suggestions f o r  improving i t s  prod

bund at ions Q r* construction ¿yi i -̂ Vp
I vi si 4- ̂  AucC • V S . i n VÌ been given

uct arc th a **p <
thing 2 s f o r  a l l  th is  new knowledge ' p -n* 1 into
before my next v i s i t ,  when i t  w i l l  become apparent wr.iV * CSS. L/

a it ,4manufacturers w i l l  gain in s ign i f ican ce  in the near future 
be able to provide good safe seats fo r  Korean veh ic les  fo r  
export.

Management throughout the Korean motor veh ic le  assoc iat ions  
and motor ve. dole industry r e a l i s e s  that accident rates and 
vehicle  accident in ju r ie s  in Korea are very high.

I t  i s  one o f  the jobs o f  the seat designer and seat 
manufacturer to try to improve these s t a t i s t i c s .

A pos it ive  start  v/as made with the Ponny car within a few 
days o f  my v i s i t .  I t s  d r iv e r 's  seat was so altered by simple 
means not involving investment but merely a minor design

J
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a ltera t ion  that i t  
seat back supports

can now absorb veh ic le  v ib ra t ion s ,  while the 
the spine properly .

•'T»V i
create:

a contribution  tc sa fety ,  f o r  the b e t te r  the seat. 
the d r iv e r 1s concentration on the t r a f f i c .

As stated on page 3 c f  th is  r e s o r t ,  accident research, flame 
retardar.ee, the anatomical design o f  veh ic le  seats,  ocerator  
seating in  fa c t o r ie s  and ergonomics, plus the use o f  l ightweight 
and safe materials ,  are key points which have so far  received no 
attention at a l l  and must now be dealt with as a matter o f  urgency.

I f  by design act ion  the weight o f  the seat and other compo-
nents o f -f-V» p Ponny car could be reduced fey 1 kg and the weight
o f  bus^s 
fo l low s :

and trucks fey cr V'- 9 the e f f e c t mi ght b e something as

Txample

A bus or truck in Seoul City averages 2CC km a day, and so 
4 OCC vehic les  cover SCO OCC km dai lv .

A weight saving 5kg/vehic le  corresponds to an overa l l
weign- saving 2C CCC kg.

I f  2 CCC taxis  with a weight saving c f  1 kg fo r  each a:
* y\ * 1 f3 c. J P CrC V cr P ■>*» d c a!/ a ̂

Taxis cover at lea s t  ICC km/day, and sc 2 CCC taxis  cover 
2CC CCC km/day.

The f igures  fo 
Buses and trucks 
SCO CCC

this  examole are 
Taxi s 
200 CCC

therefore  as fo l low s !

= 1 CCC COO km/day 
= 3C m il l ion  km/month 
= 365 m il l ion  km/year

Cavings
Buses and truck 
2C CCC

Taxi s 
2 CCC 22 OCO kg/day 

66C CCC kg/month 
8 C3C CCC kg/year



Re -T o .U

4 ccc trucks plus buses e
ry ccc taxas each 1 xg lag

Per a to ta l  annual distance o f  7; 
annual 'veinht saving o f  S Ĉ C CGC kg.

~ a

'.ve leave i t  te readers to consider v/hat th is  rears i 
o f  fue l  saving.

" I t  i s  worthwhile thinking things out ca r e fu l ly  and 
nothing to chance” .

In conclusion I should l ik e  to thank the chairman ar 
those working in K0ÏRÂ and URITC, my in terpre ter ,  hr. Yu 
everybody I net.
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I IT TERITAL RUST

FIGURE 1
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SAWN TUBE



DEBURRING OF TUBTNG

EXTERNAL
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C IS METEOD -  SQUEEZING

vjT?T л

ITE// METHOD - MITERING

FIGURE 4
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TUBE BENDING

BY CURRENT METHOD

TUBE BEND SHOULD LOCK LIKE THIS

i
i

FIGURE 5
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DETERMINATI ON OF CENSI T Y TO DIN 5 *420

dg = Ÿ = Weight o f  sample 
Volume o f  sample

Minimum s ize  o f  
sample:

Accuracyjpf weighing: + 5%o o f  sample weight

FIGURE 3



DETERMINATION OF HARDNESS INDEX AND COMPRESSION INDEX

HARDNESS INDEX, PROCESS C COMPRESSION INDEX

rov_n



DETERMINATION OE COMPRESSION SET TO DIN 53572

I I
• •

50% compression at 70°C f o r  22 hours.
Measurement a f t e r  c e ssa t ion  o f  load + 30 minutes 

recovery  time.
Set expressed as a percentage o f  i n i t i a l  height.

FIGURE 10
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DETTAMI WATTON OF REBOUND RESILIENCE

« • V* *«* • • « « • <

•* • • % «
%
% V

HAMMER 0.196 J
SAMPLE

DRAG POINTER

FIGURE 11
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50mm - 2mm thick
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FATIGUE TEST TO SIN 5?5?4

RAM DIAMETER 250 mr

EDGE RADIUS 25 mm
RAM FORCE 750 N

LOAD ALTERNATIC!:S 80000
FREQUENCY 70 1 5

SAMPLE DIMENSIONS Xoo

- 1mm

- 1mm

£ 20N AT REVERSAL POINT 

STROKES/MINUTE

)*5Q

E v a lu a t i o n :  a l t e r a t i o n  o f  h e i g h t  and h a r d n e ss

C Z 3
FIGURE 12



THE HUMAN PELVIS

i
rovo
i

FIGURE
I ECHI AL TURERÒSITY
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WORKING ENVIRONMENT 
BIOCHEMICAL MODEL OP A HUMAN BODY

Keasure-
ments ~sW

female male

A 14 90 mo
B 253 382

C 241 300

D 355 452

E 345 445

F 92 113

0 417 490

H 130 160

J 60 70

FIGURE lU
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STANDING HEIGHTS . (estimated)



HEIGHTS OP MALES 
(estim a ted )

F I СИПЕ 16



DESIRABLE SUPPORT AREAS IN EASY CHAIR DESIGN

DESIGN ELEMENT DESIRABLE SUPPORT AREA

À.H

SW

SEAT ANGLE S W 1 6 - 3 0 °

RAKE OF BACK R W —»
fc 1 C
n

. o

SEAT HEIGHT S H 3 6  - 5 0 c m

DEPTH OF SITTING AREA S T 4 1 - 5 5 c m

INSIDE BACK SUPPORT 
AREA K W 6  ~ 1 8 c m

ARMREST HEIGHT A H 2 2 ~ 3 0 c m

FIGURE 17



APPROXIMATE COMPRESSIVE LOAD ON A SEAT

FIGURE 18



PREFERRED DISTRIBUTION OF STATIC SURFACE PRESSURE OVER SQUAB 
(Daimler Benz, S t a t i s t i c s ,  18 March 1900)

FTCURE 19



LIMITS OF DISCOMFORT 
EXPERIENCING VER

FCE SEATED SUBJECTS 
’ICAL VIBRATIONS

FIGURE. 20
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VIBRATORY BEHAVIOUR OF INTERNALLY STRUNG AND AIL-FOAM SEATS - SEATING AREA FOR

FIGURE 01
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CUSHION OF FOAM MATERIAL 
WITH STRUCTURED SURFACE

-  ~3 -

A-B

FIGURE 22
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LEG STRENGTH RELATED TO SEAT POSITION  

DRIVING POSITION

DISTANCE
= SEAT BACK TO TREAD I

U)
I

FIGURE 2?
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HEAT ANE MOISTURE RESISTIVITY CF UPHOLSTERY MATERIAL

FIGURE 24
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MATERIALS COMPARISON TU RERUN

MATERIAL
RUBBERISED
HAIR •TU'-FOAM "K"-FOAM

• MOISTURE
TRANSMITTANCE 
( g  OF WATER ) 32.0 8.7 10À HIGH

BLOCK COOLING
( ° o ) 17.7 110 9.3 HIGH

RESI DUAL 
MOI STURE 
( g OF WATER ) U,3 5.6 6.3

( •

LOW

FIGURE 25




