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Explanatory noteB 

The  monetary   unit   in Yugoslavia  is the dinar (Din).     During the period 

covered by the report,   the value of the dinar in relation to the United States 

dollar was  fUS 1  -  Din  15.90. 

The following abbreviations are used in this report: 

Electronic data processing 

PIRA Furniture Industry Research Association 

IRC IstraïivaSko Razvojni Centar.     This  is the research and 
development  RO of SIPAD 

OOUR Osnovna Organizacija Udruienog Rada.     (Basic Organization 
of associated labour).     This  is a self-managed unit of an 
enterprise 

RO Radna Organizad ja.     (Working organization).    This is an 
association of OOURs based,   in SIPAD,  on geographioal 
proximity 

VA Value analysis 

The designations  employed and the presentation of the material in this 

document do not imply the expression of any opinion whatsoever on the part of 

the Secretariat of the United Nations concerning the  legal status of any 

oountry,  territory,   city or area or of its authorities,  or oonoerning the 

delimitation of its frontiers or boundaries. 

Mention of firm names and commercial products does not  imply the endorse- 

œent of the United Nations Industrial Development Organization (UNIDO). 
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ABSTRACT 

Thin   repor'    in   has-ed   or. a   tv.'o-mor.thn  arn ; mmerit 
carri ei   out   \y   the.  cxppr1    : :i Fehriar/ and   March   19''''. 
The ob/ieot  of   tac am . fument vac   to  adv'rr   or.   the   rr- 
or--ar,i y.at ;or   and   deve ' onment of 1l,r.  ;Ipho ^ ter: r"tT*'  of 
P.   c.   Vrivar,   Han.ia   Irka,   'furor'RV

;
 n ,   par^"',1,-^-   '—, 

termr   o!'   'KP   ' r. ' rol'c-"1. i or.   of UPV inauaremen t    tpcl-vunp, 
material"  and   proeepner. 

The   report    iu   therefore  concerned   vi th  an  BRROEsr.rrerit 
of  'he   evi^tinr' rnanu fan turi vu- rvtuat;on   in   'he  unho : R ter- 
00m< and   i no hid en  cone' is'onr;  arri   recommend,? t ' onn   ~ejçnT'- 
dinr   it?,   improvene:: t.   v,4'h  r>articu'cT   refere-iee,   <o   ' he 
fo 1 lovi r.r: 

Product  '1PSI,-M; 

Maní i f ac 111 r i n r  f B.C. 
; ] • t : en ; 

Production   and   productive/'; 
Management   and   labour; 
Documentât i on. 

The  report  a so   includer?  detail  of virrtr   to   upholstery 
factories  in the Federal  Republic of Germany made by  the 
expert and the peisonnel directly involved in the project. 
These visits were made at  the commencement of the assignment. 

mat 
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INTRODUCTION 

The estaV ishmeni of '>. 0. Vrbas dates liack lo 101R 
when ; ts first s team-pove'-ed sawmi 1 ! heran operations in 
the primary wood processmr of local forer.tr. Durinr the 
second wor1'! war the piant van completely destroyed, but 
van immediate1;/ rebu:1t as soon as war ended. Its acti- 
vities were then extended to include forest manarement, 
saw-mil lin,- and   rai 1   and  road   transport. 

Prom   10r)O  onwards   further  expans.on   took place   in  se- 
condar; vood  processing especi a1 lv   fu rn i tu r'e,   and   plants 
were   established   for   the production  of corpus,   solid  wood 
and   upholstered   funi : tu r'e.      Tn   1Q,r>,   a  serious   earthquake 
struck Ban.ia   Inka and   arain   the   Vrbas   p'ants  were  completely 
destroyed.     They  were  quick' -   rr-bu ' 't  and  moderriised,   and 
in   19  r>  Vrbas   became   involve«]   in   a programme,   in'tiated  at 
national    leve1,   of  interrai ion   w; th  other   'ocal   plants  also 
enraged   in  wood   procer:-i nr.     The  objectives  were   to  maxi- 
mise  on   the  use  of a   '   avai 'able  raw materias,   to  make 
better use of  existing  capacities,   and   to  estabMsh  the 
interrateci   organization on home and   export  markets. 

Since  then   Vrbas  has   been   operatinr as  a  constituent 
Worki nr Orpnr.i zati or: within   "Tnoe'1"  the comp1 er organization 
of associated   labour   in  Ban.ia   luka.      Tts  current  activities 
include  sawmi llinr,   sol;d  wood   furniture,   corpus   furniture, 
upholstery machined   components   for  the wood   industries, 
standard  and   off-standard   joinery.     Tn  addition   to   those  in 
Ban.ia   luka,   it   includes  production  OOTIDS   in   Skandar   Vakuf 
(saw-mi i li n." and   joinery),   Tnjkon'io  Orad   (cha' r  components 
and   joiner"'),   Ko tor   Varas   (saw-rrr 1 " i nr)   and   Ce^nac   (saw- 
mi 1 1 T nr* and   wood   components)   and   provides  marketing,   desim, 
produH.   research  and  deve^pment   to  al1   production  00UT?S • 
It  also has a number of furniture  retai1   out'lets  in  Ban ia 
Uika and   throughout  Yugoslavia.     Recenfv a   -oint marketinr 
co-operat've was  set up  for  the marketinr of furniture in 
the United  States which  includes  Vrbas,   Si pad  and   Krivaja. 

The Vrbas  manufacturing  facilities are up-to-date and 
compare ver/  favourably with  those  in  countries with advan- 
ced   economies.     Already it has  an established  market   for 
its  products  throughout Yuros lavi a,   in  Pastern Europe,  3ome 



countries   in Western   'lurone and   the  'ftrted   "tetes.     H'nce 
it  is  assured  of rood  supn'Mes  of timber such as   "beech and 
oak,   v;hi oh  are particularly suited   to   f irn1 t.u^e  production, 
it   is   interested   in   expand inr   its  markets   for   fin1 shed   or 
remi-fi ni shed  products.     Htatist^ca1   data  on   1.   0.   V^-has 

;s  riven   in  Annex   T. 

The  Yuros lav     Government   forma1!1;   -e^ucsied   the  United 
Nations  Development  Pro r ramm e   (TRIPPA   in  Januar"   19 '9 to 
provide an  expert   in   industria1   enrineerinr to  advise and 
assist   R.   0.   Vrbas,   Ban.ja  luka   in   the  estah1 ' shment  of   the 
principles  and   practices   of  industria1   enrineerin*  4 n  + he>1" 
manufacxurinr organization.     The assirnmcnt  "Industri?'   eri- 
rineerinr  in   furniture  and   joinery"  heran  on   M   Januar1;   iQ'n 

and   ended   on   ''  Apri I   19 '9.     It  vas  undertaker   he-  Desmond   P. 
Cody.     Tt  vas  part   of a   'ar.n-e-sca1 e project,   "Pevc'opment.  of 
Fi.mi ture  and   Joinerv  Industries   and   the  Creation  of a 
Centre"   (YPG/WOO''.) ,   for which  the United   Nations  Industria1 

Development Organization   (lINTilO)  vas  the  exeoutinr ar^ncy. 
The rovernment arency co-ordinatinr the project  vas  the 
Republican  Association  for Internationa!   Scientific-tech- 
nical   and   Cu1tura1-educational   Co-oneration.     The  experts 
job description   is  riven   ;n Annex  II. 

Durinr a pre1i mi nary discussion vhich  the  expert had 
with Mr.   P.   Malis,   Director of !;.   0.   Vrbas,  and   ser^or mem- 
bers  of his  staff,   it  was arreed   that,   in addition to  the 
work to be carried  out   in connection v1th   the  re-orranization 
of the UphoTstery 00IIP,   the expert von M also assist   >n  the 
re-assessement of certain selected   i terns  of furniture on  the 
basis  of the manarement  enrineerin." techn;me known as  value 
analysis   (see Annex  III).     This  would  be done v-th  the 
assistance of teams made up of appropriate personne1   who 
vould  thus  become   fam'üar vi th   this procedure. 

Annex IV contains  the names  of all   personne1   conceded 
with  the assignment   includinr the members  of the  t-o vanue 
ana1 ys i s  t earns. 

Annex V contains details of vis;ts  paid  to upholstery 
factories   in  the Federa1   Repudie of Germany. 
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I.     FINDINGS 

General Observations 

Vrbas ìB a major Yugoslav producer of upholstered fur- 
niture, moat of which is destined for home consumption.    The 
enterprise ia finding it increasingly difficult to remain 
competitive because of the nature of the Yugoslav market 
which shows a marked reluctance to change from traditional 
styling while at the same time    it is becoming saturated 
with items of upholstery which differ only marginally from 
each other.    Ttous price, rather than design and styling is 
the main criterion of the potential buyer, and while what 
he eventually buys is by no means cheap,  he has little 
variety from which to make a choice.    Furthermore,  there is 
no doubt that were this furniture to be sold outside 
Yugoslavia, it would have even less demand, particularly in 
Weutern European countries, and in consequence, valuable 
market opportunities are being lost while profits dwindle 
ana disappear. 

Apart from the question of design,  the mpin problem 
if? a lack of up-to-date technology, particularly in the avai- 
lability and use of modern materials and production equip- 
ment.    "Vhe management of Vrbas has become increasingly aware 
of this  situation, and of the need to up-date its manufactu- 
ring facilities as well as to improve its upholstery design 
ranges.    This was brought home particularly as a result of 
visits paid by some of its samior engineers and the expert, 
to upholstery factories in the Federal Republic of  Germany 
at the commencement of the assignment.   Here it was seen how 
the application of advanced technology in upholstery produc- 
tion had changed its traditional r .ture almost completely. 
For lea«  labour intensive, no longer dependant on indivi- 
dual skills and judgements, and using techniques and equip- 
ment derived mainly from the textile and clothing industries, 
it had made considerable improvements in the nature and func- 
tion of the product and had increased productivity substan- 
tially. 
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The work of re-organization and development described 
in this report  represents the  first stage in the future deve- 
lopment of the Vrbas Upholstery 0OUR which it is anticipa- 
ted will take up to five years to complete.    Eventually, a 
new factory will be built,  but in the meantime, much can 
be done to improve the situation in the existing premises as 
regards design,  technology and productivity.    Not everything 
learned in the German factories is being implemented at  this 
stage,  but it is a careful blend of established ranges and 
the introduction of new designs based on up-to-date tech- 
nology, materials and equipment.    At  the outset,  top mana- 
gement emphasised that despite the introdvetion of new 
and improved technology with its consequent increase in pro- 
ductivity,  employment should  remain at its present  level 
and any increase in productivity would have to be absorbed by 
increased marketing effort.     'The expert would have liked 
to introduce a fully automated internal transport system, 
since i t is an integral part  of the modem systematic and 
controlled approach to upholste'-y production.     This was net, 
however,   found  to be  feasible   Largely because the structure 
and disposition of the existing building made it impractical. 
Nevertheless,  it was  found possible  to do so on a pilot 
basis in the cutting and sewing department and the experience 
gained here should prove invaluable when the new factory is 
being planned. 

The proposals incorporated in this report are the result 
of the combined work of a team drawn  from the various de- 
partments of the upholstery  factory,  the Vrbas design bureau 
and the expert.     The Conclusions and  Recommendations of the 
team represent an agreed /iew on how product design should 
be amended and how the manufacturing and management  faci- 
lities should be adapted in order to achieve the objectives 
of stage I of the re-organization and development programme, 
namely, more up-to-date design,  improved production flow, 
higher productivity and better quality. 

Product Design 

In their design and  structure,  products generally reflect 
the traditional approach to upholstering which in nor« tech- 
nologically advanced factories has  largely bean supplanted by 
new material« and new production techniques. 
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The conventional upholstery  frame is based on solid 
wood members, usually beech,  with dowel, mortice and 
tenon and interlocking corner joint construction.     It is 
usually constructed with over-heavy section,  presumably 
to achieve complete reliability in performance.     Now tliat 
thin type of frame is becoming increasingly more expensive 
to produce and,  in any case,  oince it  is unwise to be total- 
ly dependant on hardwood supplies,  alternative materials 
and new methods of construction should be investigated with 
a view tc producing cheaper  frame?; with a  far   larger range 
of standardised  components.     High en the   list of alterna- 
tives are  frames utilising panel materials,  such as particle 
board  and   iried iapan,   an   structural   members.      ílu.'  natui •<< r; :' 
these materials makes them ideal   for component  rationalisa- 
tion as  they can be applied with minimum adjustment  to a 
variety of uses.     Research by F.   I.  H.  A.  carried out  to 
apply mathematical methods of structural analysis to  ratio- 
nalise the construction of frames and,  incidentally,   to 
save  timber has  proved  successful and these  results  could 
be used  to advantage.     Por  instance,   the assembly of frames 
by means of staples with the inclusion of some  form of 
shear panel to provide the necessary stiffness  is now quite 
practical.     The  exact method of construction depends on the 
frames  role and its performance to changing functional de- 
mands.     In any event,  all  frames should be easily and accura- 
tely made,  should use a minimum of raw material consistent 
with the known requirements of strength and performance in 
use, and should incorporate suitable surfaces  for supporting 
upholstery and fixing points  for springs castors and 
connectors. 

A feature of practically every piece of fully uphols- 
tered furniture is the use of the coil spring unit as a 
suspension system for seating.    In the studio couch or con- 
vertible,  this spring unit is also incorporated in the back 
so that when it is converted into a bed, the load may be 
distributed evenly over the entire "bed" surface.    To acco- 
modate these units, it is necessary to enclose them in a 
heavy wooden box-like frame, which may also provide storage 
for bed linen and other bed coverings.    The result is a mas- 
sive and unyielding structure which is extremely heavy and 
difficult to move about, even when fitted with glides or 
castors.    Almost invariably, the frames  long  outline the 
covering material. 

The fully upholstered suite consists of the convertible 
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referred to above and two or three arm chairs manufactured 
in roughly the same way.    Only lately has the enterprise be- 
gun to produce "show-wood" seating,  i.e. with polished wood 
aims and legs.    This should be further developed particular- 
ly since the manufacturing facilities available for thia 
type of product are excellent, and there is virtually un- 
limited supplies available of good quality oak    ash and beech, 
species particularly suited to this styling. 

During the course of the assignment studio couches 
using alternative suspension systems   (mainly serpentine 
springing and résiliant webbing) and other more up-to-date 
substitute materials were designed and prototyped.    These 
showed that they could be an acceptable alternative to the 
more traditional couch refered to,  being cheaper,  lighter, 
more mobile, more easy to produce and generally more stylish 
and attractive.    There are difficulties with regard to the 
availability of certain materials,  notably resilient webbing 
and mechanical movements for adjusting the couch to a bed 
but these should not prove insuperable especially since 
local suppliers are prepared to produce them in volume if 
the right demand can be established. 

Whatever the material and structural considerations of 
seating, which will vary according to  function and usage, 
all ¡eating should have one thing in common, namely 
the provision of some degree of comfort to the sitter. 
The comfort afforded depends on the shape of the surface 
between the sitter and the chair and the dynamic charac- 
teristics of the padded surfaces. 

Research carried out by P.  I.   R. A.  into the dimensional 
and anthropometric aspects of comfort in seating indicates 
that despite the postural differences between men and women 
optimum values for seating that will cater for the adult 
population generally can be obtained.     Figure I showB the 
dimensions of a chair expected to give the maximum comfort 
to most people.    The dimensions allow for a seat compression 
of 65 mm, and the preferred angles of rake and tilt fall 
between 115° and  130° and between 10° and I50 respectively. 



- 13 - 

FiCUZL   X 

"'ENC JNS   OF   ThE QPTlVjr  EASY   ^r ^r'A <j 

TT 

SEAT WIDTH. 585mm 



•14- 

Maaufacturing Facilities 

The moot  important aspect of any manufacturing organiza- 
tion is the product or,  in the case of Vrbas,   its entire range 
of products,  which reflect not only product policy,  hut also 
the policy concerned with marketing,  design and production. 
The nature and   extent    ,  therefore,  of all  the manufacturing 
facilities,   i.e.   buildings,  machinery and  equipment,  manage- 
ment and operative 3kills are dependant upon  the design, 
technology,   raw material choice,  and usage,   and output 
volume of the product as well as  the market   for which it 
caters.     It   is   therefore important at   the outset  to get   the 
product  right,   because  it plays a vital  role  in determining 
an acceptable   level of performance,  productivity and profi- 
tabi lity. 

The  re-organization of the  Vrbas upholstery OOUR was 
planned mainly around  three models,   "Tara",   "Tisa",  and 
"Tina" (see  figures  II,   III and  IV),   which  between them 
represent the desired level of change  in terms of raw material 
usage and  the   introduction of more up-to-date   levels of technology, 
required at   this  stage.    Table  1   shows   the  existing and projected 
daily and annual  output required: 

Table   1.     EXISTING  AND PROJECTED   DAILY  AND 
ANNUAL OUTPUT PER PRODUCT GROUP 

GROUP   I GROUP II GROUP   III CROUP     IV 
YEAR DAILY    YEARLY DAILY    YEARLY DAILY    YEARLY DAILY    YEARLY 

1978 
1979 
1980 

43 11,341 
40       10,547 
44 11,863 

29       6,152 
16        9,675 
41      10,884 

69      17,073 
99     26,550 

111      29,869 

38       10,355 
60      16,144 
68      18,162 

GROUP I    : Studio  Couch and Bed 
GROUP II : 3/Seater and 2/Seater Settees 
GROUP III: Arm Chair and Corner Unit 
GROUP IV : Arm Rest Stool Coffee Table 

Table    2 suisaarises the total time for each of the fabric cut- 
ting and sewing work stations for each group of models in 
the years 1978 to 198O. 
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Tabi« 2.     EXISTING AND PROJECTED TIME ALLOCATION  TEH 
WORK STATION AND PRODUCT «ROUP 

1  Month - 23 Working Day s 
1  Shift    - 480 Minutes 

GROUP TEAR QUANTITY CUTTING SEWING QUIL- 
TING 

BUTTON- 
ING 

NO.OP 
WORKERS 

1978 966 11,901 25,937 23,802 4,802 
I 1979 979 10816 26276 24,122 4,591 17 

1910 1,101 13,558 29,550 27129 5164 

1978 667 5,413 37,099 5,457 4,675 
II 1979 807 6,544 44885 6,601 5,649 17 

1980 908 7,363 50,202 7427 6356 

1978 1,541 8,237 36,583 16,489 .875 
III 1979 22,13 11,816 52514 23,679 5,554 20 

1980 2489 13,294 59,064 26632 6247 

1978 851 2,085 5,497 3,361 1,123 
IV 1979 971 2,378 6272 3835 1282 23 

1980 1,092 2,676 7054 4313 1441 

On this and other data, the physical re-planning and 
equipment of the entire production area Mae carried out. 

Building« 

The existing building ie a long,  low and narrow struc- 
ture with a total »rem of 4,176 m2, including storage.    It 
has a corrugated asbestos roof supported by round section 
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steel  roof trusses set at  intervals along its  length. 
While not entirely suitable  for manufacturing purposes - 
the  eavea height is  too   low at 472  cm and  the  roof struc- 
ture  is  not capable of carrying heavy  loads -  it  is, 
nevertheless,  satisfactory   for immediate  purposes and an en- 
deavour lui?  been made  to make the  bent  possibl? use of 
existing rpace with a minimum of structural alterations. 
It  has   therefore mainly  been concerned  with  the re-alloca- 
tion cf .;f>aco determined   on  the  basis of   individual wor- 
king arear   requirements,   intermediate storage  for work-in- 
l^ro^rens an ri   i •. t.?-n... 1   transport between  processes, and  inter- 
dcp-'.it ¡.ent.il   i -a.iryiort.     'Pable      Ì   suives  a  break-down of the 
re-a .location of npace in accordance with individual work 
st--.tj.ort  requirements. 

"iJl ;  J.     MANUFACTURING  3PACF! RE-ALLOCATION 

Io. DEPARTMENT INCLUDING  TRANSPORT 
AND STORAGE 

EXI STING 
AREA m3 

PROPOSED 
AREA m2 

1 Frame preparation,   Cardboard 
cutting,  frame assembly, 
glueing. 

687,5 512 

;-• Foam preparation cutting and 
storage 

420 672 

Ì Collection storage distri but: on 
and control of work-in-progress 

176,5 168 

4 Fabric cutting, sewing and 
storing 

560 560 

5 Cover assembly and upholstery 448 437 

6 Pinal Asseably packing storage 
and dispatch 

448 291 

Total 2640 2640 
• BBS                I 
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Machinary and equipment 

Ano«* VI  shows a schematic re-layout  of 
the factory in accordane» with the most suitable work flow, 
economical usr of space and provision for adequate storage 
for raw materials,  work-in-progress and  internai  trannp':rt. 
A fully detailed  layout wan  also prepared  for the  factor; 
but   is no4-,  included in thin   report. 

The various work centres,   intermediate storage arpa« 
and  flow of work is  as  follows: 

1. Storage and cutting of cardboard. 
2. Daily storage and cutting of jute mat.f=n a;s. 
1.    Fixing of serpentine no-sag springing ani resi J.: en t. 

webbi ng. 
4. Fixing cardboard  on  frame. 
5. Foam  .'luein:j. 
6. Frane assemb'.y no.   1. J 
7. Intermediate storage of  fra.iT.r,   ( •, dayf  supp.y). 
q. Frame assembly no.  ?. I 
9. Fixing jute to springs. 

10. Fixing coil  spring unite  un  fra/m s   (studio couch). | 
11. Vertical  foam cutting. 
12. Horizontal   foam cutting. 
1 5. Foam profile cutting. 
14. Cutting of small  foam shapes. 
1% Foam granulating. 
16. Intermediato storage  for  foam dements. 
17. Cur-hion  filling and closing. 
18. Intermediate storage  for  filled  cushions. 
19« Cotton storage  (daily requirements). 
20. Fabric storage   (daily  requirements). 
21. Cutting cotton and cover  fabrics. 
22. Cover sewing. 
23. Quilting. / 
24. Control,  collection,  intermediate storage and distri- vi 

bution area for all elements and components. 
25. Anns and small components  covering. 
2.6.    Covering of couches  (etudio type). 
27. Arm-chair assembly. 
28. Couches assembly. 
29«• Armchair packing. 
30. Studio-couch packing. 
31. Dispatch. 
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The existing range of upholstery machinery and equip- 
ment is,  in general, in good condition well maintained and 
suited to the immediate needs of production.    Some addi- 
tional machines are required and provision has been made 
for them in the layout as follone : 

1. Gutting and Sewing; 

New extended laying marking and cutting table in- 
corporating automatic mechanism for fabric spreading and 
tensioning and with a conveyorised section connecting 
each half. 

Fully automatic conveyorised sewing station with 
provision for twenty sewing machines oapable of carr ying 
out a variety of sewing procedures. 

Automatic quilting machine capable of providing an 
unlimited variety of quilted patterns of varrying 
thickness on upholstery panels. 

2. Fabric receipt and inspection; 

Inspection table incorporating winding and measuring 
device. 

Special tube storage for easy access in main fabric 
storage area. 

Specially designed trolleys for daily fabrio re- 
quirements. 

3. Buttoning; 

Fully automatic button covering and buttoning machine. 

4. Cushioning; 

Automatic cushion filling and closing machines. 

5. Upholstery assembly; 

Variety of work holders and work presses to suit 
various pneumatically and hydraulioally operated elements, 
sub-assemblies and frames during oover-upholstering and 
final assembly. 

Upholstery assembling machine. 
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Production 

Materials Handling 

The factory has been re-designed around a concept that 
allows the maximum use of ""bought in" components and the pre- 
assembly of a maximum number of parts and elements. This 
is accomplished at organized work stations where items are 
produced on a repeti tive basis and thus each worker can be- 
come highly skilled in a very short time. The use of po- 
wered and manual conveyors (Figures V - VIII), specially 
designed for the purpose, will reduce considerably most of 
the lifting pushing and carrying which are a feature of the 
current system. 

In the sewing room the transport system will be fully 
mechanised by means of a conveyor belt located between two 
rows of sewing machines which it shall service by delivering 
the cut fabric to each sewing station (Figure IX), and 
after sewing, conveying it by means of plastic boxes to the 
inspection and sorting area. 

Fabrics currently in use (usually two days supply) 
will be stored on specially designed trolleys (Figures 
X - XI) close to the cutting tables to which they can be 
easily rolled and connected. The main store for fabrics is 
in another part of the building where they are kept until 
required. In order to allow ease of access to individual 
rolls of fabric, each will be stored in reinforced card- 
board tubes. A suitable alternative would be reject or 
substandard plastic pipes of the correct diameter. The 
cutting tables will incorporate a conveyor belt section, 
thus enabling cutting, marking and sorting to be carried 
out simultaneously and thereby making maximum use of the 
table. 

While most component and frame parts begin their 
cycles Independently, they will eventually converge on a 
central collection and intermediate sorting area prior to 
final upholstery and assembly. There will be specially de- 
signed trolleys which will carry the prepared frame (Fig. 
VII), its covering material and anything eia« required, to 
the upholsterers work bench. Whan the work here is com- 
pleted, the frane will be reloaded onto the san« trolley and 
delivered to dispatch for final fitting and packing. Inter, 
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it is hoped to replace the castorised trolleys with a fully 
automated system of overhead conveyorisation, but this 
must await a new building and more drastic changes in pro- 
duct design than those envisaged at present. 

Putting and sewing 

After inspection and measuring of the fabrics required 
for a given work period, they are conveyed by fork lift to 
the fabric trolleys already referred to and eventually to 
the cutting tables.    One cutting table is devoted to cutting 
secondary materials or barrier cloths  (linen, musjlin, hes- 
sian) in multiple lays, and these and covering fabrics are 
cut by reciprocating knives operating from over-head spring 
loaded power cable.    The cutting tables incorporate an over- 
head electrically operated gantry for accurate spreading of 
the fabric and equal stretch   per lay, and there are special 
holding devices to ensure correct marking and cutting.    In 
order to avoid variation in shade of fabric on the same 
model each layer of fabric is numbered on the back after 
cutting and the same number is then used  for each cover part 
of the same model. 

After cutting, materials are taken by manual conveyor to 
a fabric sorting or classification centre,  where they are 
sorted.    Non sewing parts go to mobile storage racks  (Figures 
XII - XVI), where they are lined up in accordance with pro- 
duction programming.    Work tickets, already prepared, state 
on which production line and in which production period 
the cut fabric is to be used. 

Sewing centres are classified according to the nature 
of the sewing activity required.    There is therefore pro- 
vision for straight sewing and seaming, cushion boxing and 
ruffling, tip insertion, welting,  leather and vinyl sewing 
and piping.    Appropriate pieces go to the relevant sewing 
station with the small flatwork being don* by less experienced 
sewers.    Button-making and quilting are also located in this 
area. 

Work for cushions flows through sipper sewing, cushion 
boxing, and after these and backs have been sewn, are trans- 
ported to an inspection and sorting centre on cas to ri s ed trol- 
leys,    fro« her« they are dispatched to cushion and back 
filling stations respectively.    After dosing regulating, 
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button installation,  etc,  they are removed to the central 
intermediate storage and collection area. 

Frame preparation 

ïtii :   includes  both  fully assembled   faunas  and sub- 
as senibl.. u-s  such as ¿..rms,   ¡:eats  and  hacks.     Depending 
upon the springing system to be uce.i   (i.e.   coi i-spring   ini t 
serpentine no-rag,   resi'i ort  webbing ~r  platform)   pac h 
frame  wi ;1   be   "sprung up" and  cardboard  prof , er,  or   In- 
fi lis   fixed  where necessary   t.   the   frame. then procec.ii: 
to the fv.dd.i-v area where   i  thin sr.eet  of po ' y.i rethan- 
foarn glr.co   to   the  outer  surface   :irt.**.    >r/ muan." a spray 
adhesive.     Heavier cushioning i y   f" xed   to armrests   ¿eat i on: 
backs  and  the variOUR  types  of frames  which are now ready 
for cover assembly are  transport od   \r   th •  >. er.trai  r:„o-agc 
and  collection aroa. 

Foam cur: I<Jniuç preparat_ion 

ubarti   .3 deliverer1   to  the   faetoiy  m   ijio/'k or s.j.bEtc-1; 
form.     In  the   iban preparation department   it.  is    o¿i   into 
various   surface  d •.mention/,   ar      '»•:. or-nes',, Vì  according   t.; 
requirement."   by m tans  of slitting  km ver.   an i   band  knives, 
Deuendun,   ori usage,  oome ouokions  wi :     be of   the name   foan 
density   throughout,   while others   ,>n    .   be  maoe up of a va- 
riety of  ienrities   beir.-T softe'   on  the .wti-'-e,   and hai'ler 
en the   Inside.     Wafte  foa/r   i P     econi't : tuxeo   Ln   the   forrr.  ~f 
crurt or  spaghetti   by means  oí   a speed a.   shreacting machine 
and   is   aced ar   an addi ti oral   form of cus.iijn   infili   m 
channel   case cushioning whi-.h  is  r.'. oserient'y   ove red 
with   low haroneas poiyether sheet Lt^.     A  fairly  high per- 
centage  of cushion ing wi . ;   o<   made up   i'roa: a combination of 
polyester  fib^e with a core cf urtthane  foam.     Solid   foam 
cushioning may  be   further shaped an:'   profiled according to 
design   requirements.     Out  foam an.   the other  types of cu- 
shioning referred to will be  transported  on specially con- 
structed   bogey-type cushion trolleys  totne cushion   filling 
and closing machines which are  located close to  the centra: 
collection and intermediate storage area. 

Work-in-progrese 

All  components,  sub-assemblies  fully assembled  fiâmes, 
finished cushions, sewn covers and all other materia LS  re- 
quired for final assembly converge on the centrally 1ocated 



37 - 

collection and storage area.    Complete sets  for each chair 
or settee are attached to the appropriate  frame according 
to the  line up instructions on the work-ticket documenta- 
tion,  and  then the whole is placed  on a castorised trolley 
for delivery to the appropriate  cover assembly   line,     Ekc'i 
trolley accommodates  either a sette*- r<:-  two arm chairs  ar. 1 
thene are   !ined  up   in   readmer-,,   fc-   fina'   as;emb'y.     Prov • • 
sion  is made in  the assembly a re. a  itself  for a   . ;r>'   un or" 
loaded   trolleys   n -•   that   the      >ver   as : f-m h 1 y    Ir ñor   :ir"  neve- 
without   work.     Wlier,   the   it!v   :•, tere-   o 
finishtM   h i fî   work,    'ho  rorr.p't    PI   

i'rar,.<-   . 
ñame   trr ! ley   aii'ì    -^-we/r '<    '..>   '•'•na.     c¡rr;e:! 
A+   this   '-ta^e  ext '. •r-,-,   ,:lili.-,   -.-¡A      .   th< 
•;oii"hes   i:ie>"har¡'    a1   rr; ""ro'i " ;;   a.:"    f\. " ,    ! 
upho i::,t e rei    ''rai--;   "Oir.i  \< '••    w:'       '^r- •• ;  >n. 
wrapo-.r!   i"   PC' '. v1. r,'"ir   iv'      •    i : -.:. : 

)vrr   tirer.. 

Data projet.'sj_-¡^; 

The   Vrbas  oata  pr'uc.er.binf;  cer, ,re  alreau.v  ca'.e-:;.   ; " 
the  production  programmin^  neeis   of the  corpur   fa- '-..'ry- 
This  servi :e  wi 1 .   now  be  extended   to   j.ater aico   fo:   th 
needs  of the uphcictory 00 UK provi din,-' mana^emen*   with  ¡r- 
formation on salen   trends  of fabrics,   the style of  frame, 
colour and  pattern of fabric,  both sold  and produced,   raw 
materials  inventory  for each model,  production by depart- 
ment, unit check  list,  programming check  for one week and 
production plan  for two weeks. 

Production control 

Prom data supplied by EDP with the production order, 
a work ticket  for each unit  is prepared.     This sheet con- 
tains a number of perforated sections  containing ali the 
information necessary to produce the item.    Tiiere are tickets 
for cutting,  sewing,  springing,   frame,   finish,  cover assem- 
bly,  fittings and packing.    As each process is completed, 
the relevant ticket is pulled and returned to control un- 
til all processes have been completed. 

Every three days a production order is issued, which 
for planning and control purposes is divided into six four 
hour periods.    Each period is given gn identification 
letter, A B C D E or P.    The letter is printed on each pro- 
duction ticket for easy identification.    Each department 
or work o entre is then given a schedule stating when each 



- 38 - 

letter should be completed by that department.    In this 
way progress, or lack of it,  can be monitored.    A nume- 
ral is also added to the ticket which indicates on which 
production line it is to be run.    Fbr example, 4-D means 
that the item is planned to be worked on production  line 
4 during period D. 

The numbered and  lettered tickets are also colour- 
coded for easy identification and they also assist those 
responsible for placement of items in the intermediate 
storage and central collection area.    They also provide 
an easy method of matching and sorting items in the cut- 
ting and sewing department. 

Management and Labour 

Management 

This report is  largely concerned with the technical 
aspects of upholBtery production and it is in this context 
that the present management is viewed.    In Yugoslavia, 
there is no  formal    training in this subject in any of the 
schools or technical colleges and knowledge of it is ge- 
nerally confined to whatever experience has been gained 
in actual production.    Furthermore, most of the management 
personnel have a wood engineering background and since the 
upholstery technician category of supervisory staff does 
not exist,  it may be seen how limited are the opportuni- 
ties  for appropriate management development. 

This is reflected in the quality of the current  level 
of technical and supervisory staff which, while undoubtedly 
interested and anxious to improve,  is  limited by the tra- 
ditional nature of the present ayate« of production with 
its heavy dépendance on materials and techniques, which 
are outmoded and expensive.    Thus the current project pro- 
vided a timely opportunity to investigate and apply new 
techniques, both in the means of production and in the end 
product itself. 

Despite the progress made, there is still a large de- 
ficit in management knowledge of the basic technology of 
modern upholstery production particularly in relation to 
textiles, upholstery frame design and mechanics, sewing, 
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tailoring, and other filling materials.    Management should 
therefore be given the opportunity to study those develop- 
ments at   first hand by having frequent meetings with the 
technical  representatives of supplier firms,  by availing 
of the information in trade  literature devoted to the 
technologies of textiles,   foams and upholstery itself.     They 
should also attend the many trade fairs  concerned with these 
materials and techniques and,   in particular should attend 
Interzum Köln  (16-20 May 1979)  and the Milan Trade F&ir. 

Upholstery technicians are urgently needed not only 
in Vrbas,  but  in most of the other upholstery  factories 
visited by the expert in Bosnia and Herzegovina.     This 
could provide an opportunity  for joint action by all  the 
enterprises in order to fulfill a much wanted need.   "In 
any event,  this category of management which  fits  into the 
gap between the  engineer and operative usually has a  craft 
background.    After appropriate experience as a skilled up- 
holsterer,  he would then attend a special upholstery tech- 
nician course which would include the following: 

Upholstery plant  layout and design: 

Probleme in industrial plant design as applied to 
upholstery manufacturing. 

Building structures,  equipment,   location, space 
utilization, power utilization,   light,  heat, ventila- 
tion and safety. 

Materials handling 

Maintenance. 

Upholstery equipment; 

Equipment for fabric inspection,   laying up, marking 
and cutting, sewing,  buttoning and quilting,   foam cutting, 
jointing and profiling,  cushion filling and closing, 
springing up, assembly, packaging. 

Capabilities and  limitations of machines. 

Theory and practice of cutting and sewing. 

Low-cost mechanization, pneumatics,  electrics and 
hydraulics. 
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Upholstery proo—est 

Processes for cutting fabrica, matching, sewing, 
springing, finishing, reconstituting foam and other 
filling materials. 

Engineering; eoonomyt 

Critera and teohniques for management decisions 
in relation to economy of design, selection and opera- 
tion, effects of depreciation policies and machine 
replacement. 

Upholstery manufacturing and processing! 

Production methods in upholstery, including 
procedures for all operations from receipt of raw 
materials through packaging and dispatch. 

Haw materials technology i 

Basic raw materials, including textiles and na- 
tural and imitation leathers and polyvinyl chlorides. 

Cushioning materials, including latex and Poly- 
urethane foams. 

Resilient webbing and other seating support 
materials. 

Quilting and buttoning materials. 

Needles and threads for various sewing techniques. 

Springing materials. 

Stapling, nailing and fixing. 

Manufacturing oontrolst 

Development of principles and procedures for control 
of materials, manpower, and oosts with special attention 
to production and inventory control, equipment utili- 
sation, earning« classification and cost reduction program- 
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Quality controll 

Economic balance "between cost and value of qua- 
lity. 

Statistical theory as applied to sampling, control 
charts, tolerance determination, acceptance proce- 
dure« and control of production. 

labour 

The expert has formed a good impression of labour 
which is hardworking, resourceful and skilled.     If, at 
present,  it is neither as productive nor as quality con- 
scious as it might be,  it is   less its own fault than the 
absence of exp «ri encai direction and good training.    Both 
can be remedied without undue difficulty and in the case of 
training should be done, as  for management on a formal and 
planned basis.    This is particularly important  for those 
who are joining the workforce for the first time, when care 
should be taken to integrate them into full production on 
a staged basis of accumulating skills and experience.    This 
means that a section of the factory should be set aside for 
training only.    It should be supervised by a skilled up- 
holsterer and should have the basic production requirements. 
Training programmes should be devised on the basis of deve- 
loping good production skills and the special needs of the 
factory.    Uarners should work for a period in ««toh depart- 
ment  of the factory in order to obtain a good overall know- 
ledge of the upholstery industry and they should be en- 
couraged and supported to attend technical college* and 
evening courses. 

Future UHTDO assistance 

The «zpert recommends that future UKIIX) assistance in 
industrial engineering be continued along the lines reoom- 
mended in this report. 

Particular emphasis should be placed on the following: 

1. The preparation of detallad standard specifications 
for the design and production of corpus, solid wood and 
upholstered furniture for both the domestic and oontract 
- rkets. 
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2. The  improvement of quality control systems at 
individual  factory level. 

3. The provision of advice and assistance in the 
re-organization and development of the so^ J  wood 
(chair,   frame and table)  factory. 

4« The  introduction and establishment of in-plant 
training programmes for all  levels  of personnel. 

5« The  training of counterparts  in such management 
techniques as  the physical and administrative organiza- 
tion of production, work study,   (especially in the 
corpus  and solid wood factory),  machine  loading and 
factory  programming, machine adaptation,   ;jig and  fix- 
ture design and value analysis. 

6. The  provision of advice and assistance  in inter- 
factory integration, component standardisation and 
product  rationalisation. 

The programme should best be carried out during a series 
of two months  assignments held at intervals in order to give 
time to the personnel involved to  fully implement the experts 
recommendations. 
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II.     CONCLUSIONS AND HECOMMEHDATIONS 

Conclusions 

1- R. 0.   Vrbas is very well established in the up- 
holstery sector of the furniture industry in Yugos- 
lavia. 

2. The design of upholstery products is  largely tra- 
ditional and does not reflect the advances in the in- 
dustry which have taken place elsewhere. 

}• Despite  limitations in the availability of certain 
raw materials and production equipment, much can be 
done to bring the enterprise up-to-date both in design 
and production techniques. 

4. The existing building is adequate at least  for the 
immediate future, but would need to be replaced should 
a more automated system of production be introduced or 
if output is to be increased substantially. 

> Production equipment is good and well maintained 
but requires to be augmented especially in relation to 
cutting,  sewing, upholstery assembly and internal 
transport. 

6. Management is inexperienced in modern production 
technology,  but this can be easily remedied by more 
attention to training and a better system of teohnical 
information. 

Production techniques are not sufficiently deve- 
loped,  particularly in production planning and work 
programming, method study, design of production aids 
design of work stations, materials inspection, quality 
control, materials handling and transport. 
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3. Levels of skill are generally good,  and  with 
increased mechanisation and better over-all planning, 
productivity could be almost doubled. 

). Trauung of technician:; an.-  operatives   ir,  not 
satisfactory and needs  to be u«*.t  wi tu on a more  for- 
mal   basi;;. 

ìw. The  raw material  content  of iniiviauai  design:- 
could   :>e  reduced  substantial y   to  tueir   advantage 
both   f'*om appearance and   functional  po: r.'-r   of vie,. 

i*. Thin  is  essentia,   because generally  upholsterer 
models  are too  expensix • . 

'   . The   future   for   Vr-trr,  upholstery   app'ars   to    . i^   in 
the  product i o*i of b^ttf**   tnar.  aver;we   furniture,   par 
ticularly   for  expo,-:.;. 

* '. fhcrt'   should   be  3pecia!   üírf.nur., í   on   the  product-,or 
of high quality reproduction o • period   furniture   fo- 
wh) eh available   raw materias and  ski'. Is  are particular 
ly £*uitet;. 

14. The investment   required at  this  otage  to  bring the 
enterprise up-tc-date and achieve an acceptable level 
of productivity is relatively small, and no more than 
a fraction of that required foi wood or panel proces- 
sing. 

Recommendations 

Design 

1. Design standards in upholstery should be raised. 

2. Individual models should reflect the advances which 
have taken place in materials and production technology. 

~" Oreater attention should be paid to anthropometric 
and ergonomie considerations in the design of seating. 
Dimensioning and comfort should conform much more to 
user needs. 
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5« Designers should appreciate more fully the impor- 
tance of the covering fabric and considerable atten- 
tion should be given to its design not only  from an 
appearance point  of view,  but also in  relation to ease 
of production. 

6. A major user of upholstery  fabrico   such as  Vrbas 
8houLd have its  own exclusive range of covering fabrico. 

7. Designers   should attend ail   th<= ma  jr   European   fur- 
niture  fairs and   the Köln  Interzoir,   fai-    f "   rr.aterial;; 
and accessories  used   in   furai tn-c?  r;-odu. t: .>-i, 

8. Vrbad should,   from  timi.  t<    »irre,   "o-xiirsiori de- 
signs   from outside consultant  'tosignerr,   t >  au gm e it   in- 
ternal design programmer.     Thi:    u-  particularly   impor- 
tant  with regard   to   oxporU:. 

Raw materia L:- 

9. Vrbap  shou id  encourage  foair, manu fa- turen;   t-j  : u'.ip ., 
a greater variety of urethanf   foam;. 

10. There should be greater use made of polyester  fibres 
in conjunction with urethane foams  in the  production 
of cushioning systems. 

11. Cushions  should,  as  far as possible,   be  reversible 
and should incorporate zip fasteners  for closing. 

12. upholstery  frames should be standardised and indi- 
vidual elements  should make greater use of panel ma- 
terials such as particle board and flakeboard. 

13. There should be greater use made of serpentine "no- 
sag" springing and resilient webbing. 

Their use would greatly inprove the design and per- 
forano e of the seating. 

14. The nechanioal aovsasnt connector which is current- 
ly used in the production of the "kip"  (»leaping) con- 
vertible couch should be replaced by a »or« simplified 
version, such as the "siso" novesent, which nay have to 
be iaportsd. 
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Production 

15. Greater attention should be paid to work planning, 
individual work station  layout,  job analysis,  produc- 
tion control,  quality control, materials storage and 
handling. 

16. Management should realise that the modern concept 
of upholstery production is based on "bought in" or 
processed components and  that whenever possible the 
former should be the case especially for upholstery 
frames. 

17. Materials handling and transport account  for a high 
proportion of production time and therefore should be 
given appropriate planning attention. 

18. All  fabrics  should be inspected immediately on 
arrival at  the  factory and rejects should be immediate- 
ly returned to the suppliers. 

19. Many improvements  can be made in fabric storage, 
laying, marking and cutting.     New sewing machines  and 
sewing techniques  in  line with up-to-date sewing tech- 
nology need to be introduced. 

20. New automatic and semi-automatic Bystems of butto- 
ning and quilting should be introduced. 

21. A greater variety of cushioning système is needed 
in conjunction with cushion filling and closing ma- 
chines. 

22. Improved upholstery assembly techniques and the use 
of mechanised work holders and work presses are required. 

23. A new system of internal transport for work-in- 
progress should be introduced,    This should be designed 
to suit individual materials, components, and elements. 

24. Transport in the sewing department should be by 
automated and programmed conveyorisation. 

25. This conveyorisation should be extended to cover 
the entire factory at a later date or when it moves to 
a new premises. 
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26. Work programming should be on the basis of pro- 
duction documentation which sets and maintains stan- 
dards of performance,  quality and productivity. 

27. The putting into production of new designs should 
be speeded up.     The period  from the design concept to 
full production should not exceed  four months. 

28. The prototype workshop shouLd be  equipped with 
such basic woodworking machines as a circular saw, 
handsaw,  surfacer/thicknesser spindle moulder,   router, 
boring machine and  sander. 

29. Production planning engineers should  devote more of 
their time to the physical aspects of work planning,  i.e. 
jig and fixture design, machine adaptation,  design of 
individual work stations,  design of specialised trans- 
port systems and materials handling equipment. 

30. The ratio of sewing machinists   to cover or assem- 
bly upholsterers should be  1   :   1. 

31. The assembly area should have three separate up- 
holstery lines  for studio couches,  settees and armchairs. 

32. All existing upholstery benches should be replaoed 
by that shown in the accompanying diagram.   (Figure XVII) 

Management and labour 

33. Job specifications and responsibility levels should 
be clearly defined  for all management,  supervisory and 
operative levels. 

34« There should be an additional supervisory category 
namely the upholstery technician.    He/she should have 
an upholstery craft baokground with additional training 
in the science/engineering aspects of upholstering. 

35. All production supervisory personnel should be 
trained in textile,  foam and sewing technologies. 

36. Research and Development (IRC) should have one en- 
gineer specialising in upholstery technology and provi- 
ding appropriate technical information to the design 
bureau and to production personnel. 
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37• Before taking up a particular management appoint- 
ment all personnel should undergo a period of induction 
and training.     In the case of inexperienced production 
engineers this should include periods in the other 
Vrbas  factories  BO that  they can better understand the 
relationship and need  for co-operation between the 
factories. 

}8. Engineers  should understand and apply such manage- 
ment  techniques  as works study,  value analysis,  tech- 
nical production planning and control,  machine and work 
station loading,  and systematic waste  reduction. 

^9. Supervisors and  engineers should  realise that 
there is no substitute  for direct and personal super- 
vision.    They should therefore spend much of their time 
on the  factory  floor. 

40. A particularly important aspect of their work is 
progress chasing,  and  this enphasises  the need  for a 
highly efficient internal transport system. 

41. The level of operative skills should be continually 
upgraded by the application of strict supervision and 
quality control. 

42. Satisfactory quality control is a collective res- 
ponsibility and should be exercised by all levels of 
personnel. 

Training 

43. In-plant training programmes for all grades of 
management and production should be established by 
all levels of personnel. 

44. There should be a full-time instructor appointed 
to take complete charge of all aspects of production. 

45. In the training of production workers, particular 
emphasis should be placed on the achievement of a high 
level of skill and craftsmanship.    A section of the 
plant should be set aside for this purpose. 
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Annex I 

DATA ON R.O.   VRBAS 

Total factories  (number): 

Forniture 
Joinery 
Saw-milling 

Service organizations; 

VRBAS Komerc 
Technical R + D 
Finance and Administration 
Design and product development 
Computer and data processing 

Total employment  (no. of persons); 

Corpus  production 
Solid-wood production 
Upholstery production 
Saw-milling production 
Joinery 
Other 

Value of production (million Dinars)! 

1970 
1977 
1980  (estimate) 

Type of production in 1978 (j6)i 

Corpus 
Solid-wood 
Upholstery 
Saw-milling 
Joinery 

4 
2 
6 

257 
466 
218 

1,281 
276 
895 

N.D. 
100,847 
874,330 

1,624,140 

19 
14 
33 
12 
22 

Productivity in 1978 (Dinars/Ptrion)] 

Furniture average 
Corpus production 
Solid wood production 
Upholstery production 
Joinery production 
Sawailling production 

Exports, ft: 

i Voluae 
To centrally planned economie« 
Market economies 

305,163 
400,177 
167,098 
478,830 

96,220 
177,117 

18.5 
81,0 
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Annex II 

JOB DESCRIPTION 
( DP/TUa/73/006/11-03/rf) 

Post Title: 

Duration: 

Date  required: 

Duty Station: 

Purpose of the Project: 

Duties: 

Ejcpert in Industrial Engineering 
(Furniture  Industry) 

Two months 

1   February  1979 

Ban,ja  Luka  (Bosnia) 

To assist in the development of 
the  furniture and  joinpry indunt- 
ries of Bosnia and Herzegovina,  and 
the creation of a Centre. 

The expert will be attached to  the 
R. 0.   VrbaB  Furniture plant in Banja 
ÍJika.    The expert will implement 
the plan for the introduction of 
modern industrial engineering pro- 
cedures (recommended during his 
previous assignments to the pro- 
ject) in the plants of Vrbas in 
Banja Luka.    Specifically,  the 
expert will be expected to: 

1. Survey present  level of indus- 
trial engineering in R. 0. 
Vrbas in Banja Luka. 

2. Advise on its  further develop- 
ment with specific reference 
to the Vrbaa Upholstery OOUR 
and in relation to the following: 

- product design and development; 
- introduction of modern up- 

holstery technology; 
- factory planning; 
- organization of production; 
- productivity; 
- standard specifications 
and quality control; 

- research and development; 
- industrial training; 
- Marketing. 

3*       Preparation of technical 
report. 
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Qualifications: Industrial engineer with experience 
in consulting to a large range of 
industries.    Erp eri enee in the  fur- 
niture and joinery industries de- 
sirable. 

lAnguages: English,  French an asset. 

Background information: The furniture and  joinery industries 
of the country contribute about 
eight per cent to the Republic*s 
gross national product,  and  re- 
present over  four per cent of its 
exports.    An ambitious  five-year 
development plan is being implemen- 
ted to double the production of 
furniture which attained about  Din. 
I.5OO million in  1976,  the work  force 
was 7.400 persons in 1976.    This 
plan calls  for an investment of Din. 
8OO million.     Joinery production 
represented in 1976 approximately 

Din 800 million; over 3000 persons 
being employed in this sector.     The 
work force will attain 4.50° persons. 
Investment of Din 950 million are 
foreseen for joinery plants (US$  1   = 
Din.  18.3). 

Assistance is to be provided to a 
large furniture complex, R. 0. 
Vrbas in Ban ja Iuka as part of the 
large scale UNEP/UNIDO project 
of Assistance to the Furniture In- 
dustry of the Bosnia Herzegovina. 
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Annex III 

VRBAS PERSONNEL CONCERNED WITH THE ASSIGNMENT 

Name Qualifications Rinction 
Tears of 
szperienoe 
in the 
furniture 
industry 

1. Vignjevic" Djuro Wood Engineer Manager 
Upholstery 
plant 

9 

2. Milasinovié Novak _   ii - Technical 
Manager 

3 

3. Suii6  Ivka _   H - Technologist 2 

4. Jaksi¿ Dragor _   H - Technical 
Manager 

5 

5- Cadjo Slavica Architect Designer 4 

6. Trifkovic' Ankica Economist Accountant 5 

7. Mijatovié Savo Mood Engineer Market Research 3 

8. Tonas Rikardo •   « - Manager Product 
Development 

12 

9. Oolubovski Ljubo _   » - Technical 
Manager 

15 

10. Babia Branka _   « - Technologist 5 

11. Seliswric" Najo _   H - Technician Ma- 
nager 

15 

12. Ilié Oojko Economi et Manager Marketing 11 

13. Mi lutinovi6 
Harija Economist Aocountant 8 

 Ï 
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Nane 

16. Strejiek Anton 

17. Andrié Mijo 

18. Oujió Rula 

Qualification«  Junction 

14. Klindic" Desa     Architect 

15. Oujié Leonard    Wood ihgineer 

Wood Techni- 
cian 

Architect 

19. Band id Slobodan        Wood 
Technician 

20. Jovanovié Slobodan Wood Engineer 

Tear« of 
experience 

in the 
furniture 
induetry 

Designer 7 

Tec haü cal       13 
Manager 

Technologist     24 

Technician 

Deeigner        8 

Production      8 
Supervisor 

Production      15 
Development 

rer 

• 
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Annex IV 

REPORT ON VISITS TO UPHOLSTERY FACTORIES IN THE 
FEDERAL REPUBLIC OF GERMANY 

1. General 

On 5 February 1979i  five production engineers from the 
R. 0. Vrbaa Upholstery OOUR accompanied the expert on visits 
to upholstery factories in the Federal Republic of Germany. 

Tr«s object of the visits Mas to study at first hand the 
latest trends and developments in upholstery production, to 
examine the most up-to-date equipment available and to make 
use of the information thus acquired in relation to the re- 
organisation and development of the Vrbaa factory. 

2. Findings 

2.1. Design 

(i) All factories visited employ professional de- 
signers, some on a full-time basis, others on a 
part-time basis. 

(ii) Design programmes were highly rationalised, 
parts were standardised and there was much inter- 
ohangeability of components. 

(iii) The over-all level of design was very high. 

(iv) The period between completion of working 
drawings, prototyping and integration into full 
production is never more than four weeks. 

(v) The prototype workshops were well equipped 
with suitable machinery and equipment. 

2.2. Production Technolog/ 

(vi) None of the factories manufactured their own 
upholstery frames and these,  like most other 
components, were "bought in" from outside suppliers. 

• 
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(vii) Despite very large turnovers requiring large 
series production, the factories operated extre- 
mely efficiently and productivity appeared to be 
very high. 

(viii)        Internal transport was by means of conveyo- 
risation which collected and distributed the work- 
in progress at the various work centres throughout 
the factories. 

(ii) Work organization in the cutting and sewing 
departments was particularly impressive where 
every activity was as mechanised as possible. 

(x) There were special arrangements  for the ins- 
pection and measurement of all covering fabrics on 
arrival at the factory. 

(xi) Storage of fabrics was by means of specially 
designed trolleys each capable of holding eight 
rolls of fabric. 

(xii) Cutting tables incorporated conveyorisation 
so that cutting and sorting could be done simul- 
taneously. 

(rLii)        All sewing stations were linked by a conveyor 
belt which distributed and collected the work 
automatically. 

(xiv) A special part of each factory was used for 
marshalling all components including sewn covers, 
padded and sprung units and any other component 
requirements. 

(xv) These were then distributed to the upholstery 
assemblers by means of over-head conveyorisation. 

(xvi) A notable feature of the upholstery frames 
their light weight and consequent ease in handling. 

(xvii)        Most frames were made from particle board and 
incorporated design features enabling them to be 
used in a variety of seating. 

* 
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(xviii)      The ratio "between sewers and upholsterers was one 
to one.    This meant that the  latterà time spent on each 
frame had been reduced considerably. 

(rix) After assembly,  the frame was transported by the 
same means to  final fitting and dispatch. 

(xx) There w&s very considerable emphasis on the use 
of loose cushioning for all upholstery systems. 

(xxi ) The quality of urethane  foam available was very 
high for all  cushioning and there were special grades 
for ame,  seats,  and backs. 

(xxii)        All seat and back cushions were filled  with poly- 
ester fibre wrapped around a core of urethane  foam which 
accounted  for about 2jfo of the cushions total volume. 

(xxiii)      Springing systems even  for studio couches were 
confined  to  "no-sag" serpentine springing and  resi lient 
webbing. 

(xxiv)        All  frames were sectionalised enabling faster 
process times and easier handling. 

(xxv) Many assembly processes were fully mechanised, in- 
cluding button-covering and buttoning, quilting and 
other decorative work. 

(xxvi)        Sewing machines capable of   sewing a variety of 
seams and special stitches such as ruffling were very 
much in evidence. 

(xxvii)      All cushions incorporated zip fasteners  for ease of 
filling and subsequent cleaning of the fabric. 

(xxviii) In order to avoid the problem of differences in 
colour shading between two rolls of the sane fabric, 
each layer is numbered on the back after cutting, so 
that the same roll parts reach the sane frame. 

(xzix)       Production control was by means of a group of 
work tickets which gave all the necessary information 
to make each item.    This included cutting, sewing, sprin- 
ging, padding of fraine, cover assembly,  final assembly 
and packing.    As each process is complet ed and inspected, 
the relevant ticket is removed and returned to Control. 
One factory worked from data supplied by EDP. 

* 

 > 
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3. Factories visited; 

3.1. SchilHg, Willi 
Polstermoebelwerke, 
Frohnlach 
Federal Republic of Germany 

3.2. Kbinor G.m.b.H. 
Po1st ermo ebelwerke t 
Michelsau 
Coburg 
Federal Republic of Germany 

3.3. Kirchner G.m.b.H. 
PoIstermoebelwerk 
Frohnlach 
Federal Republic of Germany 

3.4. psb - Pfalzstahlbau G.m.b.H. 
Pirmasens 
Federal Republic of Germany 

4. Participants : 

Vignjevic, Djuro Plant Manager,  Vrbas Upholstery 
Mi Usinovi<5, Novak Technical Manager Vrbms      " 
Sabio,  Inka Technologist " 
Jovanovac, Slobodan Product Development 
Malis, Rad«!Ilo General Manager Vrbarn 
D.P.Cody UNIDO Consultant 
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Annex V 

VALUE ANALYSIS 

Understanding what value analysis is 

Value analysis is a systematic review of a product and 
its components in order to ensure that the necessary quality 
and reliability are "being achieved at the lowest cost. 

Objective of value analysis 

To improve performance or reduce cost by providing all 
the required i\inctions of the product system at  the   lowest 
cost. 

How value analysis is carried out 

Value analysis operates through a team of usually 4-6 
people who represent various functions of the organisation. 
It would therefore include: 

Market i ng/Sa1es 
Design 
Production 
Costing 
Purchasing 
Work, study. 

V. A. is used to develop original ideas and solutions 
superior to those developed previously. 

Job Plan 

It is necessary for the teas to follow a job plan which 
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will provide the guidelines within which the team can operate 
and should consist of the following stages: 

1. Select project. 
2. Determine functions or objectives. 
3. Obtain and analyse the information. 
4« Speculate and stimulate ideas. 
5»      Evaluate the ideas. 
6. Develop and test selected ideas. 
7. Implement the best ideas. 

This plan will allow the team to define functions or 
objectives;  specify how and at what cost these are achieved 
at present;   list a series of alternative ideas;  select those 
that provide the functions at lowest cost and; develop these 
into practical alternatives. 

Methodology 

Basically, value analysis (v.A.) consists of a cri- 
tical questioning of present practice or design and achieve- 
ment.    It questions: 

What is it? 
What does it do? 
What must it do? 
What does it cost? 
What else will it do?: 
How else can it be 

done? 
What does it cost? 

Select 

Determine function 

Information 

Speculation 

Evaluation 

It is important to recognise that V.A. is more than a 
cost reduction exercise since it includes a detailed review 
of the function of each component in a process or assembly. 
In developing alternatives, the same functional performance 
is retained at a lower cost without reducing quality, re- 
liability, performance or appearance. 
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Advantage of V. A. 

Apart  fron the direct benefits of improved performance 
and reduced cotte V.A. carries other advantage«: 

1. It ensures a continuous appraisal of product qua- 
lity and reliability; 

2. It provides a means of continually seeking out and 
evaluating new materials and processes   likely to be 
of benefit; 

3. It improves communication; 

4. It develops teamwork; 

5. It continually appraises product  functions and 
updates them; 

6. It provides an effective means of stimulating inno- 
vation; 

7. It develops effective cost awareness amongst mana- 
gements and supervisors. 

Selecting the product for analysis 

The selection of the product and the identification of 
the high cost areas within the product is critical.    Areas 
showing most potential must be identified,  ideas generated 
which improve the value of the product and quality and relia- 
bility must be maintained or improved. 

The basis for selection of a product should include the 
folloving considerations! 

1. High turnover - the best-sellers; 
2. A reasonable life to ensure adequate return on the 

cost of improvements; 
3. Containing components or sub-ass esibii es (elements) 

used in a significant nuaVber of other products; 
4. Containing a material or item which is purchased 

in significant quantities. 

At this stage, it is advantageous to  list a selection 
of products for analysis and put them in order of priority. 
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Value Analysis 

Product Asseaement   ferai -  IJpholstery 

MC'DK] HATE: UGNATURE: 

'HiAiiA :TKHI:;,"I :L; 
[Jatinf.     Heq.        Heq.     '(n- 

Impr.     Alt.     satin f. 
BSKKVATK'NS 

I 
Market 1 . Market  Analysis 

.'. Deeifoi  brief. 
'. Market   share. 
1. ¡onsumer  reaction 
S. Competitiveness 

No   i nfirmat i on  available 
- ditto   - 
- ditto   - 
- 'iitto   - 

11 Design characteriBt ics 
The 1.   Rine ti on 
Product       . .   Ju i tabi . i t,y   (fitness 

for  purposes 
'•.  Fbrm and sty ! iiv 

tXbric  colour and 
pattern 
Fabric   wearability 
Tanti le  beauty 
Decoration 
Com fo rt 
ihrerall  size 
Dimensional  Conformity 

I. 

a. 
9. 

10. 

11. 
12. 
1 1. 
14. 
1% 
16. 

Weight/Hand lin,? 
Moti ! i ty 
Performance 
Harket   life eye le 
User     life cycle 
Deaign integration 
with other models 

Haw Materiale 

Jhape of arm  reste anil   sewing,   but- 
tons  col Lar.     Poor detail. 

'.liminate  buttoning,   increase quilting. 

17. Frane:  seat elements          x 
18. "        back •lernents X 
19. "        arm    éléments X 
20. "        component 

.jectional dimensions X 
21. Springing!  seat elementa X 
¿2. "            back elements X 
23. arm e lenente 
24. Cushioningis eat elements X 

2% "            back e lañante X 
2fc. "            arm e lenente 
27. "            thickneee X 
28. "            density X 

29. Covering fabric:  oolour    x 
». "      pattern X 
11. "           "     texture X 
12. Coavertibl» eechaniaa X 
33. Gaatore/Glide» X 

No  information 
Over-made 

Model does not  fit in anywhere 

Because it  is used in common with others 

Am rest« too thin (can feel  frame) 

> 
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'/alue Analysis 

Product Assessment  Patiti -  Upholstery 

MODEL: UA'I't: 31 ¡NATURE: 

OlAIiACTl'.HISTICS: fAtisf.     Heq.       Koq.     Un- 
Tmpr.     Alt.     satisf. 

OBSEKVATIÜNS: 

III 1.Frames:  High  level 
Produc- of mechanisation 
tion t.Prames:   Inter- 

changeable compo- 
nents 

\.Frames:  Joint con- 
struction 

4.Prairies:   Low ma- 
terial  waste  fac- 
tor 

S Frames: Use of pa- 
nel materials 

.Frames:Ha«e of 
Assembly 

7. Frames i Suitabili- 
ty   for upholstery 

fì.   Frames : Weight 
9. Frames: labour con- 

tant 

To  be made  Lry   factory. 

Kxcept   for nailed   joints. 

Over—used. 

Fabrics: 
10.Selection 
11.Gutting 
12.Maate  factor 

Smring! 
13.Utilisation 
14.Welting 
15.Saajsing 
16.Buttoning 
17.Zipping 
18.Pro fi ling 

(Blind Sea») 
19. Rat io to upholstery 

(1  -  1) 

Cushioning: 
¿0.Frame padding 
21. Shaping 
22.Pro fi Un« 
23.Filling 
24 «Clos tilg 
¿^.Reversible 
26. Loose 
2?.Fizad 

More qui lting 

None 

teck collar. 

Does not apply 
- ditto - 
- ditto - 
- ditto - 

Assaatlyi 
28.3ootloiM.Hsad 

approach 
29.WUI. ««fia«! 

•in. taokiag 
30.IM« of taadling 
31.asa« of aseaasly 
32.sta« of tranapsrt 

Pro*uetÌYÌty 
33.**elMtf.lMtioa 
34.1«* •MMl laavt 
3%Ila«. Otttaut Yol\»s 

Oastlagt 
36.»Mi •ataríais lapat 
37.I*M«r lapat 
38 »Orarli—A obargos 
39.FpofitaoiUty 
40.<*u.litjr oontrol 
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Product  assessment   form -  Corpus   Furniture 

m-:if'[ IIAT::I 

TtiAnAOTKKI.VI ir;: Llatlsf.     rteq.        Req. 
Impr.     Alt, 

Un- 
satisf. 

11'ltJA i'TTíi:: 

('BfiEKVA'l'iriíí; 

Market 1,'larket  analysis 
2. Dee i im   bri ef. 
'.'farke*   SìA re 

4.Consumer  reaction 
c,. Competiti veneer, : 

Depili 
Pri.-e 

Not   enough   letali   from 
More rreciep   i-i format ion on aetai Is 
Reßervat;on  about   production   perfor 

mane. 
TmprovM-ì   :ia:es   training. 

TI 
Product Design   Tharacterietics: 

1 .Fonction 
,\3uitati lity   (fitness 

foi   purpose) 
<. Fb ni  and  s tyI i ng 

A .'.Itcrage  capaci t,/: 
oupboai'dB 

*.Stwrsw*e capacity! 
sheiving 

(.Stirale capacity) 
drapers 

¡.Storage capacity: 
hanging 

8. i/«ne«ring/ïblio 

9. Cío louring 
10.Surface coating 
11.Tactile beauty 
12.Pitting«:  Hinges 
11.Pitting:   locks 

14.Pitting«:  Handles 

1%Pittings:   Stays 
16. Fit tings:   3/Supports 

IbA. Assembly 
17.Drawer—front  treatment 
18.Door—front  treatmant 
19.Vertical division 

treatmant 
20.Daooration 
21.Over-all  alza 
22.Dimensional confor- 

mity 
21.Height/Hand ling 
¿4.Performano« 
2%Market  life oycl» 
26.Upar  life oycle 
27.Co««ponent inter- 

ohangaability 
2ê.Deeign integration 
29.E**e of aaeesibly 
».Uhi forni ty 

Fem —tarlala 

H.Caroaaea 
32.V«B««ra/lbila 
13.Fronts (drawer* • 

door«) 

34. Finishs« 

il.nXtovgß 

Not  completeness of   line 

bf-cause of   1. 

I'btcapt   for  bar which  should  be 
outfitted. 

Provide  for double depth,  and  special 
storage 

See no.   2 
Better selection related to re- 
quirements   (review policy). 
Patchyness 
Qua 1 i ty 
Greater attention and detail. 
Improvement  in quality. 
To  be provided with  other   locks  espe- 
cially  for  fall. 
Look for standardisation and  exclusivi- 
ty,  increase diam of cut-outs. 
Pitting not  effective. 
But additional process  involved which 
is  unnecessary. 
Colour must be changed. 

Additional elements required. 

See no. 8 
Specie« satisfactory. Oar« in seleotion 
and quality. 
Best quality lacquer to bs usad (••• io) 
Ss« 12 - 16A. 
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Value Analysis 

Product Assessment  form -  "orpus  Furniture 

MODEL: . DATE: SIGNATURE: 

CHARACTERISTICS Sat is f. Req. Req. Un- 
Impr. Alt. satisf 

Ill So 1 i d   Wood : 
Produc- 1.Species   (Jar.en^ 
tion •ASH« 

?. duality 
t.Avai'ability 
Veneem: 
4.Speci es 
S.i^uality 
'i.Avai labi li ty 
:.'. ruases 
/.High  level  of me- 

chanisation 
8.Interchangeable com- 

ponents 
9.Joint construction 

10.Low material waste 
factor 

11 .Minimum panel  thick- 
ness 

12.Machining accuracy 
13.Damage protection 
14.East  of assembly 
15.Low manual   labour 

oontent 
Drawer fronts: 

16.Minimum thickness 
17.Low waste  factor 
18.Machining accuracy 
19.Rase of firing 
19/A.Edge treatment 
Door Pronte: 

20.Minimum thickness 
21. Low waste  factor 
22.Machining accuracy 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

OIKHr/ATIONE: 

;îuppiiers are unsure   (i.e.  of ash 

Additional  equipment   required. 

23.Ease of firing 
24.Edge treatment 
25 

?6 

V. 
27 
28. 

Ease of aasambly 
(frane) 

low manual  labour 
oontent 

Connecting elements: 
Aocurat« machining 
Eaae of assembly 

29. Low waate  faotoi 
30.Minimum thickness 
Productivity: 
31.Mechanisation 
32.Low manual handling 
33.High output volume 
Coating: 

34.tew material» input 
35» Labour input 
36.Overhead charge« 
37.Profitability 
Quality! 

38.Raw «ateríala 
39.Haohlninc 
40.3urfao» ooating. 
41. Final assembly. 

'6mm should be satisfactory  if quality OK. 
K*peoially boring;   folio machine. 
Introduce urethane protective  pads. 
Review  fittings  arrangements. 

Review m/c  requirements. 

Better production planning + control. 
Better engineering. 
Better maohining and pre-planning. 

Standardised sectional dimensions. 
Better production planning and control. 

Awaiting appropriate equipment. 

Add.  equipment  required. 
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Annei VI 

HEW FACTORY LAYOUT AND MURK PLOW 

Key to factory layout ; 

1.00 Preproduction preparation. 
1.01. Cardboard cutting 
1.02. Cutting of jute 
1.03. Frame assembly (No.  1) springing and webbing 
1.04. Fixing coil springs to frame. 
1.03. Frame assembly (No. 2).  Fixing jute to springs. 
1.06. Fixing no-sag serpentine springing to frame. 
1.07* Fixing cardboard to outside of frames. 
1.08. Conveyor belt. 
1.09* Inspection and control. 

2.00 Foam preparation. 
2.01. Vertical foam cutting 
2.02. Horizontal foam cutting. 
2.03. Cutting of small foam elements. 
2.04* Foam granulating. 
2.05. Foam gluing-arms etc. 
2.06. Cushion cutting 
2.07. Cushion profiling 
2.08. Storage of out foam. 

3.00 Cushion filling area. 
3.01. Cushion closing. 
3.02. Cushion press 
3.03. Button fixing 
3.04. Cushion filling 
3.05. Button making. 
3.06. Storage of finished cushions. 

4.00 Collection and storage of éléments and components. 
4.01. Sorting and distributing of work to final assembly. 

3.OO Cutting and sewing. 
3*01. Daily fabric requirements stored on trolleys. 
5.02. Imbrio unwinding and spreading machine. 
3.03. Cutting table. 
3.04. Sorting table. 
5.05. Sewing stations with oonveyorised delivery and retrieval 



- 68 - 

5*06. Computerised conveyor belt. 
5.07. Pre-selection of cut materials before delivery to 

sewing stations. 
5.08. Storage of pre-cut materials. 
5.09. Mammut quilting machine. 
5.10. Natromatic automatic quilting machine. 
5.11. Corner sewing maohine. 
3.12. Storage of waste fabric. 

6.00 Upholstery assembly. 
6.01. Couch oovering with fabric 
6.02. Couch assembly-. 
6.03. Arm covering. 

7*00 Final assembly 
7.01. Arm chair assembly 
7.02. Couches and two-seater assembly 
7*03. Packing and oontrol. 
7*04. Transport 

8.00 Intermediate storage 

9.OO Final storage. 

10.00 Prototyping room 
10.01 work table. 
10.02 Assembly bench. 

11.00 Materials storage (glue etc.) 
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