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Explanatory notes

The following abbreviations are used in this report:

BiH Republic of Bosnia and Herzegovina
IRC Istra!ivaéko Razvojni Centar, This is the research and development
RO of OIPAD

K=D Knock down

QOUR Osnovna Organizacija Udrulenog Rada., (Basic Organization of
associated labour), Thic is a self-managed unit of an enterprise,

RO Radna Organizacija. (Working o"ganuatlon This is
association of OOURs bagsed, in

SIPAD, on geographical proximity,

Mention of firm namec and commercial products does not imply the endorsement

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

As a part of the on going project "Development of the furniture and
joinery industry and creation of a centre" (DP/YUG/73/006) an expert
in the design of upholstered furniture was sent to Yugoslavia to
advise and assist the designers of the XIPAD Design Center, Sarajevo.
The mission lasted from 6 February to 30 March 1979,

The expert visited three factories and made specific suggestions on

the design problems encountered there. In the Design Centre he advised
on the designs to be produced by 13 existing factories which are being
modernized and by another 6 factories which are at the planning stage.

He also gave lectures on design of upholstered furniture.

A seminar on product development was held on 30 March 1979 Sarajevo for
the factory management, the export and domestic sales staff and the staff
of the Design Centre,.
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SUMMARY OF FINDINGS AND RECOMMENDATIONS

FINDINGS

SIPAD is currently building 13 new factories and

rebuilding 6, for production of 80lid-wood furniture
aimed at export,

The design department is designing several hundred new
products for these factories, and is consequently working
under a very great pressure,

Most of thege designs are at the "idea" stage, and time
is running short for the prototyping and redesign work,

RECOMMENDATIONS

The product development for the "13 + 6" program could
be speeded up and safequarded by appointing a top level
team consisting of an industrial engineer, a marketing
8xpert and a designer to help chosing and refining the

designs after prototypes are made but before production
starts,
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I, THE "13 + 6" (NEW FACTORIES) PROGRAMME

'FINDINGS

With the implementation of the "1346" programme SIPAD

is vastly increasing its capacity for production of
solid-wood furniture. The factories are at various

stages of construction, the first are to start production
in the autumn of 1979,

These factories are big (€2-.200 people) and well

equipped and need big volumes of production to be profitanle.

The training of the workforce is also in progress, but

even so it is to be expected that a certain "running-in"
time is needed before a really export - quality product
can be turned out. As the domestic market is already almost
saturated an overflowing of sub-quality products from the
new factories might cause problems also for the existing
ones.

The SIPAD design department is contracted to work several
hundred new designs for the 13+6 factories.,

As time is short this places a great strain on the department
. resources and partly prevents it from giving its normal
service to the existing factories,

The new designs are currently at the "idea" stage with
1/1 drawings being worked out.

Many of the designs appear to be excellent, but a final
appraisal, particularly from a market point of view, can
be made only when prototypes have been made.

A very substantial part of the work still remains to be
done. The building of prototypes has to be supervised,



especially upholstery can be designed as the three )
dimensional form of the cushions is seen., The production -
engineering will force changes and redesigns, colour and
material schemes are still missing etc,

RECOMMENDATIONS ’

The workforce training and material utilization programme
currently being built up for "VARDA" Vi¥egrad should be
given top priority.

It should be implemented at each new factory as they start
up, and repeated until an export quality production is
reached.

To allow the design department some time to work for

existing factories and to speed up and upgrade the process |
of adapting the "13+6" designs for production and markets l
a task force could be formed.

It should consist of at least a top level production
engineer, a marketing man with the knowledge of the specific

markets aimed at, and a designer capable of cooperating
with the cther two.

This high level team could be brought in at suitable times,

to the various plants, for one or two weeks at a time, to boost the product

development of export furmiture.




II. DESIGN DEPARTMENT

FINDINGS

The Design Department of 3IPAD is part of OOUR Design
and Architecture that belongs to the R,0. IRC Research
and Development),

It consists of 15 architects, 10 technicians, and
3 draughtsmen.

0f the 7 experienced workers 2 also have administrative
functions, which take some time away from actunl design
work,

Crrently ZIPAD is trying to find a suitable scheme of
financing this OOUR,

Charging the factories by the piece gives incentive for
great numbers of design but no responsibility for quality,
whilst a straight royalty is problematic in connection
with redesign and colour or material choosing services,

and certainly gives no incentive to train,or even cooperata
with, factory designers,

RECOMMENDATIONS
The choice of colours or textiles for furniture can have
as much impact on sales as new design.

This is a service of the design centre that the factories

should utilize better. It is quick and easy to apply and
results are sometimes spectacular,

A better cooperation should be established between the
buying sector and the design department,
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The designers must have access to all material samples,
and should be consulted when buying textiles etc. SIPAD
is a big enough customer even to demand its own colour

Or to reserve the right to specific designs.

If the designers and technologists participate in the '
buying of fittings and certain raw materials a standardization
occurs that helps reduce stocks and prices and could

eventually lead to a 3IPAD production of certain items

with a high enough turnover.

It is usual in big design offices that a certain specialization
occurs within the office, in the case of ZIPAD the following
arrangement would seem to be afficient:

For factory visits an architect and a technician should be
Paired up. This would give the designer more opportunity *o
concentrate on visual appearance, colours and materials,
whilst the technician would help solve production problens
as a kind of production-designer.

This way, even the fairly inexperienced designers could

be sent out and make use of their specific talent without
being hindered by too 1little knowledge of technology.

This approach would also help design work. In big offices

it is usual that a drawing goes back and forth between a
designer and a production designer until both are satisfied
with the result,

One or more designers could specialize in visualizing designs.
A good true-to-mersvective picture is the best and quickest way to

évalﬁate design, and saves a lot of full scale drawing work,
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The planning and supervising of fair-stands should be

given, in rotation, to each designer and technician pair,
even the inexperienced. The quickest way to understanding
of quality and workmanship 4is to be able to make
comparisons with other products during a longer period of
time, as when erecting a stand at a furniture fair.

After initial investments have been made by gIPAD, the Design Centre
could work within the suggested 1% royalty, This is a

low figure, but on the other hand there is virtually a
monopoly situation, When a royalty basis cannot be applied
the Centre would have to charge the factories separately
for its service.

III. THE USE OF VENEERS IN "SIPAD" FACTORIES

It is a serious disadvantage that veneers of all the
local timbers cannot be obtained. Different species |
of wood in the same product lowers the price class in

export, high quality retailers will not accept such usage.

A worthwile experiment would be to make the "colonial"
chair with a back-armrest assembly built up or finger
jointed of pine instead of the (technologically fully
Justified) beech bent-wood, At least in Scandinavia and the
United States a better price might be o’bta.ined. Since )
veneer and solid wood of the same species are not available
the factories resort to one of the following practices:

= Veneering of edges with 0,8 mm venecr,
This - i8 not acceptable in export. Edges
and corners are sharp and chip easily or even
rip off during handling.

= Veneering with exotic veneer and edgestripping
with beech, The edge strip is different in
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colour and grain., If very skilfully
stained, a fair result can be obtai.ec
but again it could be sold only in a low price class,

Suggested solutions:

1,

3,

Import only a few species of veneer and
only when the solid wood is also available,

Use only domestic wood and make own veneers
to fit it (especially pine!). This leads

to a limited choice of woods but a better
product, within this limitation and no
dependence on imported materials,

Use "ultrapas" or similar instead of veneer,

It is good in some cases but attention has to be

paid to the choice of colours and patterns,

Give this problem to the design department.

Combine beech or other solid wood with
exotic veneer in such a way to make it
into a decoration. A possible way of doing
this is suggested in the design of an
Occasional table and line of office
furniture submitted to "NERETVA" Konjic,




IV, ~FACTORY "VARDA" VISEGRAD

Regarding "modern" or Scandinavian-derived designs
that the factory produces, some problems in the use

of ~ine as raw material are apparent.

In Scandinavia the pinus silvestris is used that has a

straight grain, can be obtained free of knots in big
dimensions and it is fairly uniform in colour when new.
These characteristics have led to design where simple
form is utilised to show off the faultless material.

The pinus nigra used in BiH is different. There are far
more knots, the grain is livelier, the wood is harder and

heavier. These different properties must lead to slightly

different approach to production = design.

Even if it is technically acceptable to glue a solid wood
tabletop together from 50-80 mm slats,it seems that 35 -

40 mm would be much better from a design and market -
acceptance point of view. A top with wide slats of different
colours and a few big "dead" knots is not acceptable

while many small knots and narrower slats give the appearance
of a "pattern" and is acceptable. As compensation the

top of pinus nigra could be thinner as the material is
heavier and has something of a "hardwood" feel. (See figures I
and II.)

Generally pinus nigra should be glued from slats when

used in wide dimensions.

Also all possible care should be taken to avoid big knots
or discoloration in one "gtrategic" part of an otherwise
fine piece of furniture. This is clearly unaccentable

in the export market. The parts must be sorted for grain,
colour and knots and assembled correspondingly. ( See figures
I and II.)
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This slows down assembly for a time, but soon becomes
routine,

VARDA has a well ~ designed group of pine furniture of
"show-wood", 1-,2-, and 3-seaters and table, but some
details should still be looked into:

The bottom spring -~ frame of the 3-seater is too

low in dimensions (figure III). The assembly screws should
be countersunk, and the "no-tolerance" inserting of
the veneered top of the table could more realig-
tically be made as shown in figure IV,



Arms of a chair

Figure I,
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FPigure III. Bottom spring frame of J=gseater

Figure IV, "No-tolerance" inserting for table top
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V. FACTORY "NEPETVA™, KONTTO

There is in Konjic a tradition of wood carving of natio.al
fame in Yugoslavia. The factory is trying to incorporate this

traditional craft into the industrially produced furniture.

From a cultural and design point of view this is a commendable

approach but no easy task to perform.

As a wood carving is a work of art it has to be of high
artistic value to be acceptable. The idiom or style as such 15 ..

the obstacle, but the quality of the work.

Such artistic work requires a lot of time and is therciore
expensive. It must be used rather as a piece of jewellery a

"medallion" at the exactly right spot.

The furniture itself must be rather severe in appearancc
not to compete with the carving, and very straightforward to

produce, otherwise the price will become prohibitive. Aunyway

the price class will be such that no execution errors are allowni.

The best approach seen at the factory was a technique wiich
could be called "parquetry" whcre small carved "boards" were
fitted into a frame, this has two advantages: the basic
furniture can be varied by use of different inserts and the
carving itself could be comissioned out to become a "coitage-

industry" of the surrounding country side.
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Apart from this design-problem some production .

problems were evident.

When a wide board of solid wood is used for a top or
front, the wood tends to warp because one side is sprayed with

laquer and one side not.

The solution is to give also the inside a coat of laquer ang

to use a "dove-tail" instead of dowels as a joint.

Generally the use of s0lid wood tops has become fz8 hiorable L.

the technology involved is already forgotten.

A broad piece of solid wood must be allowed to work acrose c..c

grain or it will break up the construction when it take: up

moisture.

Some typical constructions are shown in figure V,

This factory has access to some species of timber that cou.d
be utilized better: ash and elm, These are relatively

precious woods and should be treated accordingly, Especially ash,

natural colour is the big fashion in Europe right now.
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The same principles apply as already stated in the
comment on "VARDA" ViSegrad but in these timbers no lincts -

or discolorations of visible parts are allowed at oll.

Different species of wood must not be mixed in the sa.ic
product, nor should a different veneer be used. It is bettc.
from an acceptance point of view to use "ulcrapas" in suitanlo

"uni" colours or even imitation marble if .eed be.

The wood must be finished in natural colour (only stained
when colour-defective) with a half-matt laquer to a "silky"

sheen.

The design can be very simple, all technical problems avoic..,

as the timber itself has a high decorative value.

Occasional tables would be the best start for export, since
they have a big demand, are bought separately, are casily

made K.D., and only one size is required..A beautifu: LACKAC s

should be designed by the graphics designer of the dusicn

center,



Figure V. Typical constructions for jointing =~
gsolid wood table tops to rails
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VI. TABLE AND CHAIR FACTORY "KONJUH",
ZIVINICE

It was found that the quality and workmanship was
quite good but the design of the products partly very old and

partly too production oriented,

These problems had been correctly diagnosed by the factory stais,
Outlines of redesigns and new designs were laid down and agreed

upon. It was also agreed that since other factories might
benefit from example of factory-designer cooperation, the
consultant would work together with Mr. Praska¢ on the design and

redesign programme.

At a later visit to Konjuh, the expert handed over sketches ang
full scale drawings of relevant construction details,
The redesign was done by introducing the least possible change

to the products in attempting to remove the problems encouanterad.

The concept of the new design was that would be made X-D for

export, and sawn rather than turned to even the workload of

production lines.

The new line consists of constructions for a chair,armchais,

dinner and occasional tables and a trolley.



Two alternative forms were shown, but the possibility
exists to work out some more later, when the construction

has been tried out and Prototypes exist that give a better

possibility of working out detailed machining and finishing solutions,

In discussing the utilization of timber for the back leg of
the chair, it appeared that Konjuh too could benefit from the

“blocking=-over" technique that is going to be introduced at

"Varda",
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Annex I

STPAD PRCDUCT DEVELOPMENT PCLICY

Product development costs time as well as money.

Like any other activity it needs production facilities
and skilled labour force.

The effort can be divided into three roughly equal »arts.

- At the factories there should be prototyping facilitics
and some skilled workers available.
Also the relevant executives must be expected to give encuc.:
of their time and attention,
This could be expected to cost arcund 1% of the factory
turnover,

= The design department could also work with the discursc.
1% royalty budget, but not without fairly big initial invest-
ment as many of the designers are still very young ani many
snags exist in the cooperation with the factories.

- The setting up of the furniture testing and research luucre-
tory should be speeded up with all the available mecns.
There is an appreciable latent need for testing of ncuw ol
to prevent expensive complaints, and for experi mentil L_oi-
totypework involving e.g. laminated parts, that ,%ipa.d factories
have little experience in, so far.

I
Ordinary prototyping should not be taken awavy from the factories,
a8 this would lower incentive and alienate the products from the people

who produce them,
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If furniture research was budgeted at 1% the total would Lo ~
3% which is what Scandinavian factcries usually pay dccicn=
ners in royalties.

As it is obvious that the only way to raise export profits is to
develop clearly distinguishable well designed 3ipad furn.iturg,
-the highest éipa.d executives should come out in favour of nroduct divelopment

worke, It is only ancther management detail but has to be taken care of,
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A PRACTICAL GUIDE TO PRODUCT DEVELOPMENT OF SIPAD FURNITURE

"The question of design is so fundamental to the furaloiic
industry that it would be difficult to exaggerate its irvc:ocacc.
Yet much of the industry throughout the world stili lacks «iv
understanding of fhe place and function of design in relatiun <o
its products. In many cases, design, where it is given any abtzcn-
tion is thought of exclusively in visual terms, as somethi.g ¢
obe added to, or subtracted from the final appearance ¢ =he ~_c-

o

duct in order to distinguish it",

Above is a quotation from a lecture by Desmond P. Codr, zm=oi:

in industrial engineering, which indicates that rot only designers think that de.i:mm
is important. Design however dces not start with +he dezigiuit,
nor can he do it alone,

One should really distinguish between design and grecduc: Cove-

lopment, of which the designer's task is only a part,

It is often demanded that the designer must have tctal liio.-
ledge of production technology,

Depending on his basic training, which differs in different
countries, he has some technical knowledge, but if he dewe.. "3 onl
on that, it is more a limitation than an asset.

The highest available knowledge must be brought to beay ond
the most recent and pertinent knowledge of local skiils i iou=

materials at each individual factory.
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It is far more important that the designer is a ¢cod Coeulemcs
than a good technician, The same applies to market kncwledco,
Unexperienced designer has some,but the sales executive ouvicugly

has much more and recent knowledga,

Pefore any design work is undertaken, the designer mus: Le
thoroughly briefed. He cannot work without facts, and it is a bac

investment not to give him all available facts,

The following check-list has been made to facilitace -2 co-
operation between the factories and the designer ancd wo el

ensure that all pertinent facts are taken into the acccunc,



Action to be
takea

Completion
date

Starting
date

Responsibility

Noainate a teana
Make & time schedule
Review present situ-
ation

ligke a product -trntogy

Review the product
range

Decide what to design
ligke a design brief

Visualize ideas
Discuss proposals
lalke main drawings
liake prototypes

3tudy prototypes
Redesign
Decide on O=series

Test
Prepare Sales material

leat market ;cooptanoﬂ
Redesign if necessary
Decide on production
Start publicity drive
Follow up

Management

Tean

Teanm Checklist

tignagement &
Tean
Tean

Management

Tean Checklist

Designer
Tean
Designer
Prod .managerx
& Designer
Tean
Designer
vianagement &
Tean

Prod. manager
Sales meanager
& Designer
Sales manager
Designer
Manageuent
Sales & Vesig
Tean
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1. Product development is a high level team work where all the
best knowledge of markets, technology and economy should be available.
The ideal working-group should consist of 3 people: production ma-
nager, (or specific product development manager if there is one),

sales manager and designer.

The factory manager representing knowledge of economic resour-
ces should step in when decisions are being made.

The designer could be either of the factory or of the OOUR
Design & Architecture. Sipad designers could specialize to work
either with specific factories or with specific problems i.e.
upholstered furniture, corpus furniture etc.

The componitioh of the group not only contributes the best
knowledge in each field but also as the work goes on each person will
benefit from the others know-how and get a much more profound knowledge
of what can be done and why. For instance the salesman would pick

up a lot of sales arguments already while developing the product.

! 3. Product development does not start with design nor are they
ayno Wu’o’.
The group must expect to meet frequently to execute its work.

A timetable has to be made, taking into account the factory’s

possibilities to produce prototypes and also granting the designer
a reasonable time to do his work.




A normal duration would be 1 - 2 years, 8o the work has to
be -tartod well in advance of expeccted end of the life cycle oi
the present products.

In fact this work should be started again from the begining
as soon as one cycle is completed.

3. The foundation of product development (pD) work is the present

situation and how it is expected to develop.-The strong and the

weak-points of the factories should be mapped out in detalls.

What can reasonably be bettered, what bottleneck shoud be
avoided?

Can some existing resources be f.rther developed to create
a unique skill?

The biggest money may be in upholstered suites but also the
biggest compotitionftl there not a weakly covered area in the mari.
that this factory could specialize for: institutions, hotels,

schools, old peoples homes, student-homes?

4, A product policy should be laid down in such a way that

everybody involved in the work can understand and identify with iy,

For instance: "Our aim is to produce knock-down tables of local -

wood of a good design and quality in the low to medium price range'.
This product policy has to be adhered to, for a lengih of

time, say 5 years, to allow for technical adjustment and to get

known by the factory staff, the retail stage and finally the

buying public. Of course it has to be adjusted from time to time

but the general direction should remain the same.
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A 3ipad factory should check on the general policy of Sipad
to be able to obtain e.g. the right raw materials and so that
S8ipad factories do not cover the same areas while leaving other

areas completely uncovered,

5, Every product of the factory should be reviewed from every
point of view.

Is it making a profit or not?

Is its turnover big or small?

Is it easy to produce, what are the snags, what are the
favorable properties?

Is somebody producing the same thing cheaper? Why? Is it

really identical or just looking alike but better suited for

production?
Is there sales resistance ? Why ?
Is the size right, the colours etc.?
If a thorough analysis is not done, some mistakes in

present products may be repeated.

6. A wide or a narrow product range? The product analysis will

show where the best product is situated from a production and

market point of view,
This would lead to narrowing down of the product ranve, which

is good, up to a point. If there is an otherwise good suite that
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requires complementation, this has to be made even if the snparac.
product is not favourable; or should it not be bought from another

factory that can préduce it better?

It seems that most Sipad factories could get a technologi-
cally more favourable production if there was more cooperation
between the factories.

The first important decision is:

- What to drop,

- what to retain.

- what to redesign,

= What new designs are needed.

7. The new designs and the scope of redesign has to be ..ureed
upon and described in such a way that the designer gets ail perci-
nent information without being bound hands and foot.

- Define as well as possible for instance "redesign of chair

No 15; the seating angle is now under 90°; but now

easy to produce because of straight vack legs. Can it be

made K-D ? New colours and textiles, market trend:s towarc .
lightness".
= Relevant production technical background: "flat pieces,

mouldered form before assembly, minimum inside radius Scnan.

Plywood seat and back can be curved one way".
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= Relevant market requirements: "highish back, fairly
large, upholstered seat & back, high "status" value,

fairly high price allowed",

A time schedule should be made but the designer must he gi-

ven enough time to do his job p.operly.

8. The designer's work at this stage should be "visualization;
that is, the ideas shown in the form of"pictures" rather than
technical drawings.

Details of particular interest can be shown in 1/1 scale
otherwise it is sufficient to use a fairly large perspective
drawing (front & back) that is easily read‘and an "e:rn'-
drawing when the construction is complicated.

It is important to make many proposals. Even if everyone in
not so good in every respect, quite new combination may crop up ac
the following discussions with the FD-group. Also variations of
the separate themes should be made as numerous as possible.

It is dangerous .to start detailed construction too ciavly

because it restricts imagination and causes resistance to changes

2 e

9. The proposals should be discussed in a positive manner. Cre- -

tivity is very easy to kill,

Even if a proposal is not accepted it may contain details o

ideas that can be used in other products.
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Rather than making gspecific requests for changes, the problems
involved in producing each part should be explaned, which mighc
cause a new solution to be found.

The specific demands of the tentative sales outlets must bo
discussed: for example, "who assembles the K-D products: the custe=

mer or the retailer".

lo. vhen the group has reached a decision the designer makes tac

"main drawings" 1/1, with all relevant specifications.

It is good to write a fairly elaborate description, tne soilit=
tion may not be as avident to the factory as it is to the one
making the drawing. A perspective - drawing should always Dde
submitted.

On the other hand, it is more important that the deci~ner i
a good designer than a production technician. He (she) shoulu
concentrate on the solutions affecting the design, while pucely

technical details should be supplied by the factory.

11. When the PD-group is satisfied with the drawing, a dizclsion

should be made about prototypes.
At this stage the time-schedule should be checked to confoi”

with the factories’ facilities to produce prototypes and ollier

factors that may have appeared during the work.
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12, The prototyves again should be analysed from every point of

view, as a total and in each separate part. Is it functional,
is it good, is it necessary etc.

The prototype should be remade or changed as many tiu:s as
is necessary for the group to be convinced that the product is
good.

Technical testing is usually pointless because joinis are
handmade and no£ exact and many parts may be '"mock-ups" rather

then the real thing.

13, It is still not too late to back out or make a freslh scart.

14, Now is the time to be critical. The factory is comnii i

itself. O-series production (i.e, the production of small batches of 10=15
pieces used for the running-in of tools and jigs, for checking the production time
etc,) is a big investment and all relevant decision~making bodies should be

consulted.

How big an O-series should be depends on various factors and varies from

case to case, It should be big enough to be useful but not so big as to hurt if

anything goes wrong,

15, Laboratory testing should be carried out always whiy freili-

ties are available and the least doubt exists about any new technique

or material used,
A test certificate is becoming an even greater sale: i .

Testing is cheaper than substituting new furniture of a hotel or

a school,
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16. The designer knows how to show his design to its hest advan-

tage. He should alwayg be involved when making catalogues, photographs, or

planning exhibitions.

To the buying public the function, let alone the aseemiply
of a pliece of furniture ig not self evident, Every pain should be
taken in avoiding unnecessary complaints by supplying enough indfoxr-

mation on the product: its properties, its use and its care.

17, Market testing is mostly conducted by participation in ..o
sales
and exhibitions. Sipad has so many/outlets that that some suitabls

ones could always be chosen for test sales of O-series preiucts

to make absolutely sure that the market acceptance is good.

18, Public reaction should be channeled back to the factrry Jov

posaible last revision.

previous
19, When all the/steps have been taken commitment to a AR
scale production can be made with the conviction that evers+i.iny

has been made t0o ensure success.

20, The launching of a new product should be coupled to » juliic.
drive through all available media: radio, newspapers, periodicals, TV,

The message should be: "We have done a big job, We have a «r "t

product, we are proud to show it to anyone."
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Again the designer is in a position to supply reproducable
drawings and other suitable visual-commercial material,

21, The process never ends, public reaction, complaints,
etc., must reach the factory.

Are there similar products on the market, are they better
or cheaper, why?




B.

It must fit
the user.

Must have
utility.

Must be easy
to handle,

Be strong

Be servicable

e safe

Pe economic

Fit its place

Fit society
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Requirements of good furniture '

Have the right measurements to fit the human hody
Give the user a correct posture,

Not cause pressures in wrong places,

Also fit special requirements of e.g., 0ld pecrple
and children.

Allow alternative positions, uses. Have a clear
function, good assembly instructions.

Light to move if movable,KD-for removals i hecavy,
with possibility to clean under or behind.

Good construction, hard wearing surfaces, i
quality textiles, no sharp edges to wear ox <Jhip
if wood.Not deform.

Easy to clean, worn parts to be exchangahl:-.

Not fall over or on user, not cause trippir., noc
crush fingers or allow user to become stuci, no
sharp corners at the height of small childw . <l
Be worth the price, not necessarily |
cheap if high quality and long use is expecterd.

Fit the climate, relieve heat or moisture, it L
space in size and form,

Fit the social and cultural surroundingg snic
estethic need in form and colour give an e vess lon
of quality, Have the right feeling of "status" for

1ts social and economic surroundings,




Fit technology
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Be favourable to produce

Fit the raw materials available locally and utilize
them to their best advantage,

Fit the skills and the knowledge of the work force
available and give them a possibility to utilize
their specific skills to the best advantage.




Define product

-type of furniture
-type of use
-expected market area
-price class
=quality

=-size

=preferred construction

Define materials
-ty of wood
-preferred dimensions
-textiles

-plastics

-paints

=stains

-bleach etec.

Define way of forming
-gsawn
=turned

-flatline

14

Special techniques available

=laminating
-bending

-pressing

-yeneering etc,
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" Special restrictions

e e G Desigm brisef . -

it

-width of edge-strip
=~inner radiuses

-machining of assemblies

Non-mat erial characteristics -~
~gtatus value
-style

-feeling

Influence of outlets

-customer assembly

="d0 it yourself" type of sale
-"over the counter" (folding)

-3IPAD overseas assambly

-Reatailers assembly

Intended markets
-export
«-domestic

=institutions

' =contract
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Define work
~how many designs
=-what variations

what time limit

Check timetable
=research
=visualization
-discussions
*main drawings

“prototyping

Factory situationa/some points

1. Rough outline
=.;0e of production
=volumes required

~degree of mechanization

4. Utilization
=is the workload suitably divided

=what kind of product would balance
the load

3. Raw materials
=wood locally available

=quality

-main characteristics




Annex IT1

SYNOPSIS OF LECTURES ON CONSTRUCTION AND DESIGN OF

UPHOLSTERED FURNITURE GIVEN BY THE EXPERT AT 3IPAD
DESIGN CENTER, SARAJEVO, IN MARCH 1279

Qonstruction is traditionally wood but many materials can oo used.
The most important are mentioned together with nain
characteristics and advantages + disadvantages.

Wood Conifers are mostly used, Best is a light, not too hard
wood, Rough joinery methods can be used,
+ Easy to approximate strength of construction
Strong if correctly made
Easy fastening by tacking,nailing or screwing.
Suits different requirements as to volume. | |
= Not free forming.Needs panels, burns. l |

Metal Round or square steel tubes or profiles most used
Easy to construct & suited for mass production
+ Incambustible; can be made springy
= Heavy, fastening must be forsszen . No taclking uiless
wood inserts,
No volume, much padding must be used.

Plastic foams Fast and efficient mamufacture, thinnest constrciiion = _
20~50 mm depending on foam. |
+ Free form, No panels
= Must be reinforced with fibers, difficult to caluniate
construction, inserts for all fastening amd taci ..y,
cambustible,

Padding Although their chemical formation can very ei:li  :ely tne
foams used for padding are of two main + - s,
1. "Polyether" foam is made in large loaves (? x 2 m)
of indefinite length and cut to suitable siz:s. 1h.0
density used for seats is 35 l«:g'/rn3 and for backrests



Springs

20-25 kg/m3, If padding ig thin and the uge nid as  elg,

needed for the over and so it ig necessary to yse g
ofter layer on tOp, . Arm rests "bottom" easily and
My need a firgt strip of very hard "composite" of
torn offeuts under a softer layer that gives fomm,

more weight, but will collapse aftap use and shoulqd not be
employed,

2, Polyurethane "cold foam" ig made in a molq to any shape, Care
must be taken however to stay within the limits of what

"Cold foam" jig heavier ang More expensive but has a
"springier" feel and can pe fireproof, Tne Price ig

Padding alone gives a sitting cerson endugh conimpy s L
act of sitting down may be a "jarring" eXperience, ang
the habit of Cistamers to test Oanfortability by Suaoin

Many types are used, but the Principle of funciion is or -
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1, Spirﬂ springs are usually manufactured under
licence to sane patented process and as such are
good, but the designer should pay attention to: ‘
- that the bottom under the springs is strong enough.

- that a suitable layer of stiff material is
used on top of the springs to divide the weight
and stop individual springs fram being felt.

= that enocugh foam is used on top to give a
soft feel.

= thet the steel edge of the assanbly is insulated
encugh by cotton and cloth not to chafe through.

« that the minimum construction height should be about

15 cme

2. No-sag springs cane in rolls and are cut to
suitable lengths and fastened to a frame with (
clips. The hardness of the assembly can be
varied by using more or less arch, by the thick- |
ness of the spring and by adding crosswise : ' |
connections between the separate springs: rubber
bands or clips,
Care should be taken:
=« that the springs are not made so highly
arched and unconnected that they twist ard fall
to the side.
= that fastening clips are suitably insulatel
against the spring to prevent "squeaking" q
- that a suitable cover is used on top of the ‘ |
springs, The neatest are two layers of cotton
cloth sewn together with 2 an of foam belvien,
but a plain polypropylene cloth can be used

if it is stiff enough and fastened proprely.
(Fig. 4)



- the frame must be strong since this & 0w

both pulls and pushes. The minimum dimension
of a 3-seater frame is 100 x 40 mm (pii:)

with 2 crossbraces (Fig. 3)

No-sag 8pringing is virtually everlasting if
done right and has the added advantage ci a
convex form that helps stretch the cloth over
the cushions.

3, "Siso-spring" A spiral spring in a plastie

cover is made into a loop and fastenrc by
fitting into a circular groove mach..- . into
the (beech) frame. (fig. 5) Design furturas:
= neat, needs no cover;
concave, hanging form tends to wrin!le
cover on cushions.
4. Rubber webbing comes in many forms. The -—asiesi
to use is one that can be stretched by Iond
and tacked to the frame. NOTE: Bands suonld ko
tacked to the outside, or best, over (. » cut-
side and under the frame (Fig. 6)s Design features:
- webbing does not have to be spaced cv-uly,
but can be concentrated in the area »f _rcssvre
- has to be covered like no-sag
= concave form
= 2and }-seaters need braces placed between cuslions -
as webbing must be two-way; a way to overcome this is

" to place the webbing angled crosswise,

(Fig. 7).



Cover s
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were earlier tacked on from front to hbach and
the back nailed by visible tacks oir sewu ca v
hand, but this is now too expensive.

Now, covers for furniture are confectioned lila
clothes for people, “
The form of upholstered furniture must bhe in
principle tapering upwards so that the cover ...
be slipped on and tacked under. If this is no.

possible parts should be covered separatcly and
then assembled,

DESIGN NOTE: Upholstered furniture should e
designed from outwards in, starting wiil che

form of the cover and the placing of tlo gecni..
Cloth should always be given a convex shape.

A concave shape will not be able to "feed" cloth as
padding compesses but will stretch and 'wcomo
permanently wrinkled (Fig 9 A-D)

Jhen concave forms are wanted glue ahoni:l ol
used but tacking with a strip of cardbia-rd ar
turning over as shown in Fig 8. A simil- v tri..
can be used to hide tacks as shown in tig.4.

The normally used seams are shown in Fig 10,
Seams must be chosen with regard to tlo macer .2,

The basic seam 4is not much used as ii cerds -o <
stretch open and the cloth under the sean ic

not controlled and may turn this way or thac

(Fig. 10A)

The "covered" seam (B) is much stronc . anéd
maybe the best overall. It is reason~i.iv o
to learn to sew and is very strong. Ji it roo

suited however for very thick velvet type cloth
as the surface opens in an unorganizod wanncy.

The "leather" seam (C) requires mora skili (I-
needle machine) and is not ve.rvr atwar 0
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strin of cloth is added under.

In all seams care must be taken to choose tae
colour of thread which matches the clothe. This
can be learned only by trial and error.

The "keder" seam (D) is least sensitive as the
thread is covered from view. Placing of a distinct

gseam below the corner properly will create an
image of roundness (E).

Cushions have to have a convex form, the softer the rounder.
-~ the simpliest techinque is sawing corners round
by bent saw. The center is still flat however anu
the bare foam will catch the cloth and prevent
"feeding" (Fig.llA).

- adding softer foam and glueing around ciie edges ()
= adding fibrefill to the top of the foamblock givas

a positive form and also "lubricates" tie surfaca
80 that the cloth can move into the deprezsion (7

- the softest cushion is made by wrapping one or
several layers of fiberfall around the core of
foam (D).

Fiberfill should be high quality dacron/polyeste..

Acrylic will go flat with use in a seact.

- offcuts can be shredded and used inside of a fouw
"pillowcase" (E), This is cheap, but this cushion
deforms easily and filling to the size i3
difficult,

To obtain a varied appearance without changing production
superficial decor can be used.

) .

i



- buttoning helps to "organize" the wrirkling of a cuznica.
Care must be taken that the string is strong enough iyt O o
twisted off.
. Also, the top of the padding must ke soft emough or ~lie the
buttons will "bob" on the surface in an ugly manror. (£ig. 127
, = buttoning can be combined with decorative seams (D)
« a "pull-in" effect can be obtained by cutting a slot in a2
foam ard fastening a piece of cotton cloth ., sawu Lo th2
cover, to the urderside of the Suchion (C)
= dividing the form mostly also reguires dividirg of vi-» Icem. .
cover 1is sewn as separate "pocket. arate i ees. (L)
= tightly spaced tufting is made by special machinz ()
- different materials can be combined to give bettor y+opirtice

and decor (F). T

———

- "quilting" the top cloth with a layer of soft fow: ov Cikmcli:
to a cotton urdercloth (13)
Gives a great variety of ratterns, but the forms ohr~i.s x awc
rather shallow (13 ABC)
If a deep form is wanted then the cloth nust be cui couarilingi
14 x 14 B

= wrinkles will appear when cloth is kent to a form it coinst
follow, This can be used as a decoration if done in ai

——

organized vay. '~

Generally the soft "casual" wrinkled look is quite difficult to ob:inin, as
upholsterers tend to pull the cloth tight and the soft fpaddirg rooiil wile
compress too much,



It is important to realize the possibilities of changing
the appearance of upholstered furniture by introducing
changes that affect the production as little as possible.

As an example of this kind of thinking Fig., 16 shows
the placing of the seam on a cushion and the way the
4ppearance changes.
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"PILLOW"
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| TOP-BOTTOM=COLLAR TENNIS~-BALL
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!
!
| S
ENVELOPE SEMI-PILLOW .
! .
I Figure 16, Placing of seams on cushions L
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