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Introduction 

':ile ::iain ?urpose of upholstery is to :nake the piece of !"u..'"Iliture 

::iore comfortable to the end user. 'rte main prot\ucts are sea.ts of all 

~ds. Sometimes other furniture, such as parts o: bl.!d.s, beds, -;i&rts 

of tr:"iting tables, bars, desks etc. are upholstered too. 

The bedding and mattress industry is a.ls:i related to the upholstery 

and in many factories these departments &.."'"e combined. 

Typical upholstered products are: 

- Small chairs 

- SuJ...l ch.airs vi.th armrests 

- Cosy chairs 

- Sofa sets 

A. With upholstered cushions 

3. ~ith upholstery 01.It ·Ji.th ·.risible vooden parts 

C. F~y upholstered 

- Bed sofas 

'There are :nan:r other di~ferent !"ency produ:::ts that to through 

the upholstery depe..rtme~t co~plicating th~ task of the ~reduction 

:::ianagement. 

The upholstery materials have become versatile and synthetics 

have replaced natural. :naterials. The production :nethods are still 

very labour intensive, although many machines and/or vork aids have 

been developed lately. The requirement ot skill is high still, 

especially in ~tt'icfont seving and dittkult upholstery. The ~on

structions have been developed, standardized and moc!ulized. '!'he 

upholstery today is upholstery ot components and parts, vhich then 

are put together during the final &a~embly stage. The fol.loving 

presentation "'1.11 concentrate on modern upholstery technology,used 

to produce ''modern" fur.lit'L' .• :e. 
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~-=~::-at ions 

'!'he opera~ions in an integ1·ated upholsterJ department are 

shovn in tb.e t'lov chart (Figure l). The woden fraJ:tes are often 

asse!!!.bled in the upholstery department in order to save storage 

space. In frame assembly zig-zag springs or I"•'_ -- ,,J.~c::tic '2terials 

~ inserted - if possible in one operation. ?i~stics have become 

a popular frame material.. Plastic frames io not normally requi~e 

any assem~ly o:r pre-upholster}' ·.rork - the !'cam only vill be glued. 

Metl\l is the frame :naterial. for furniture !'or public buildings and 

ships - because of its non combustibility (Figure 1). 
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Figure l. Flow chart of upholstery. 
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!<iwcked down-constructions are also ·.ised in upholstered ?roducts. 

Th~ relative space sarings a.re hovever smaJ.ler than •-i";h shelvings, 

~ables, etc. 

Even though the designs vary it is possible to standardize the 

products to a certain extent. The items that ca~ be standardized. are 

as follows: 

- Parts and components 

- Accesaories 

- Joints, seam constructions 

- !.fethods , machiner/ and teals 

- Materials, etc. 

The goal of this is to simplify and improve: 

1. :.raterials managP'!l'!Ilt. There are less items ~ stock and lei;s 

items missing from stock 

2. ?reduction planning and control. There are longer series and so 

there are less vork orders to be planned and control.led. 

3. Production managemer.t. There are less methods wo1·k, ti.me studies, 

job training, etc. 

4. Production efficiency. The vor'iters ltarn faster. 

As an Jxample several designs can be made out ot a standard 

seat a.nd a !tandard back ,1f a sofa by usijg different armrests 

(see Figure 2) ; and a rtanda.'!'d upholstered seat ca:i be used for 

various small. chairs. The cushion 

fo;: t we or more sets ~ e.tc.. 

1 

2 

4 

constructions can be stand0 .rd 

l 
2 
3 

,4 

L · Fabric 2. Star.dard polyester foam 3, !!arder roam 4. Frame 

Figt1re 2. Detail a or an:irests construction 
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Foam can be cut at the supplier or at the furniture factor:.'. 

T?lis is of course a matter of price anc availability, de:livery 

ti?:les and warehousing cost. Instead of cutting from a block of 

foam it is possible to use mould cbStec foai::i. Aithcugh the :ioulds 

are costly, savings occur later in costs. The c'..Itting vaste can 

be used for chopped foam, which is then used for lover quality 

products (the cut foam and the ~ are glued together in the 

foam glueing operation) . 

~.(eanllilile the fabric or lea'ther has been cut in the cutting 

rooir. and then sewn into covers for upholstery or cushions. In a 

modern factory it is co~ to have mere s. ... w'.ng operators than up

holsterers. This i5 because & big part Of the upholstery C8l\ be 

constructed with various special sewing machines. 

Finally the pre-upholster~d frame and the cover co~e to the 

upholstery depart;nent ut~re the cover will be ?UJ.led over and 

stapled to the frame. 

The buttons and the cushions are prep~d for final ~sembly in 

cushion making depa.."'tment. The operations are: 

- Button ms.kein~ 

- Cushion fill.ing 

- ButtQn inserting 

In fin&l. assembly the µrts are assembled, all fittings are 

inserted, cushions put on the frames and. the product is inspected 

in final quality control be!o~e packing and shipping tc the client. 

Constructions -
The products shal.l be constructed so that the parts going 

th.rough various operations are sma.l.l ·an"'. easy to handle. Assembling 

before upbolstery ic:; old fuhioned and costs money due to extra 

handling. Upholstery of parts also facilitates the manu&l. trft.ining of 

labour in the various operationr .. 
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~ds and :-!achinerv 

A closer look at the various operations referred to above vill 

revesl the following: 

~e fra!:le assembly -.rill be done in a jig vith pneU1!:2.tic cy-

linders. This jig or press has to be flexible and easjr to set up 

(Fig-.ire 3). It ;_.: possible to insert the :::ig-zags whe!l. the fraJ:le 

is in the press. Stapling of clips takes place before putting the 

~omponents in to the jig. A template :mst be used for shmrinf the 

col"!"eCt places of the clips. Machines have been ie•reloped. for automatic 

stapling of clips, too, but these are for ve~J i';gh production. Elastic 

•ebbings are stapled nor.nal.ly in a sepa.ra~e operation arter ~e assem

bly. The use of a pneumati.: stretching machine results in better pro

ductivity and quality. Not onl7 does it stretch alva7s the same amouct 

of .rebbfag but it also stretches several hands at one ti:ne. For example 

ritl, &. specific ••ebbing the ::is.chine stretc~es it 100 ~e::- cen-: but the 

operator -working manually ac!lieves 90 per cent in the :norning and averages 

only oO per cent in -:he e•rening. So :iot only is qualit7 lost - but 

a.lso additional material is utilized • 

• • • • 

. -~· . ·n.· 
.. .. • • & • ':x::! • 
• • • • • • • • 

• • • • ...... 
a • • G • e • • e • • e • 

• • • • • • • • • • • • • 
• • • • • •D-4>• •• ·I 

Figure 3. Pneumatic ass~bly jig. 

The opera.tious in cutting are: 

- Pattern layout 

- Sprt'<t.ding 

- Cut~ing 

- Bundl.ing 

r 
\ 
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~ere are several vays -.f laying cut pattern. It c:an be 

traced on ~ab!'ic or on ";i&pel", or be spr&yed on the top !.·!.oric:, 

per!orated, e-tc:. '!'he paper le.you-: ean be :luplicated vith C:8.r::>cm 

~per or be photoco!)ied in a special ::aclline. 

?lanlling the layout of the patte~s is norm&l.!7 done vi 'th 

!ull size pB.tterns but big advanced !actories use :11.iniature pat~e:!":!s. 

This technique is vi.dely used in the c:!ot!ring ind'l:St:-y. ~e re-

1uced pe.tte~ can be :nade vith a pantog:-&ph. The layout is planned 

using mini patterns on a speci 1.l taoie, the \lhole !laving a sc:&l.e of 

1: 5. Vi th mini patterns it is easy to fi:lci out the comb:irl&tions 

!laving the smallest m&teri.&l consumption. ~e best mini layout is 

then traced or photogn.phed. ~e layoll": maker then tollovs till! 

I:liniature layout wen placing the ac'tU&l patterns. wi-:h this tec:b.

:riq,ue substantive material savi.ngs hllve been achieved. 

::!' it is ?Ossible: to cut mere tb.&n one !'a.bric ;ly at one ti:ie 

the ::2.terial Qa.s t'i:-st to be spread. 

!'!'Ot: a stand ( ~':lr short lays ) or with a m.zs.c!li:i.e (!'or 1.ong lay!:> -

Fiau,re 4 ) • '!'he mcbine c.;.n be driven :ianua.lly or by ~tor. When 

spreading the :11aterial is cut '\lith scissors, r.ritb. a cutting devi~e 

or vi th the cutter of the sp~ading :aa.ch:.:ie. lcr...ally tvo persons 

are needeC. but with machine spi!"ea.Ci:ig only one can be e::ploy~C., 

depenc.i.ng on the material being spread. 

(a) For short lays (b ~ For long lays 

Figure 4. Cutting table vith m&teri&l. spreading device. 

For actual cutting electric scissors (Figure 5) or strailbt 

knives a.re used (Figure 6). The electric sc:isso~s a.re used vhen 

cutting !'rem one to fi v~ plies. The ro'lmc!. k:ii ves ( Fi.ill?"e 7) 

are commonly used in the !ll&tt:-ess industry \there many long straight 



lines to be cm;. They ere ::io:r.=al.ly not suited for t~e: · .. rp

~olstered fur!liture in~ust~ies. 

A...~er cuttiag, the ::iateria.l. is 1:n:ndled and taken ~o the 

seving room. In some cases :iumbering "~ =lies is necessa...""Y ir. 

order to a.void different color sbac!es in d.i!'!'erent parts of the 

product. ~is can be done ·Ji th a numerator :11&Chi:ie. 

Figure 6. Figure 7. Figure 5. 
Electric 11cissors Electric s'.raight knife Electric cutter vi.th 

Round knives 

Leather CNl be cut efficieatly vi.th a sharp electric :cni!e on a 

table with a glass or hard p:astic top. 'l'he cutter's kni f'e follows 

the pattern. ln some cases die-cutting is being used but the 

investment is big and the sa"Wings &i"e questionable, especie.lly when 

compa.r..!d with a skilled knife cutter. 



The seving :::a.chines a.r~ heavy duty ::ia.chines. 'The :!l.B.chine tY!JeS are: 

- One - need.le lock stitch 

The machine is us~y equipped w-ith needle ~eed or unison 

feed to improve feeding of heavy :n.a.terials like nap?~d fabric, 

synthetic lee.thrr, leather, etc. 

- Safety stitch 
The machine makes the chain stitch and over lock simultaneously. 

So it can be used to eliminate one operation. It can be ·.ised :'or 

over edging only. The purpose of this is to make coarse materials 

stronger for actual seving or stapling in upholstery. 

- Two - needle machine 
They are used for setting zippers and for decorative stitching 

- Special machines and ;;erk aids 

These a.re used for instance for pleati~g, ruf!"l.ing, tacking, #elting 

etc. 

·18.!"ious seem ccnst::-uctions can be seen in figure 8. 

The plun sevi.ng machine ·..ri th a:n orc:.inery ';able is !:lot enough ~or a 

;;ark station. Table extentions are needed for pick ups and ii.sposals 

and to support the big upholstery piece vhen seving. Note that the 

dimensions of standard seving tables are fo""C small parts of the 

clothing industry. Guides, binders, folders, thread trimmers etc. 

shall be used to make the opera.tor ~fficient. 

4. 

,' , , 

, , , ,, 
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Figure 8. Ve.ricus t~s cf seams 
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'I'he foam cutting can be sT~r~ed from a block or froo a sheet. 

:'he block ·.rill be cut with a horizontal cutter. The next operation 

is the band saY. Sheets can be cut with a hand cutter which is quite 

like the fabric cutting ::iachines. :'here are also many special machines 

for cutting special shapes. If polyester-padding is to be used it can 

be cut on a s~ction table vnich s.hrinks the lay so that 50 - 70 cm 

can be cut in one lay. The disadvantage is the cost of plastic needed 

to cover each lay vhen cutting. 

In fOatl g1ueing one needs a suction table (Figure 9) for control 

of air pollution and a spray gun for glue. In small scale production 

gl"J.e cc be applied with a brush too. At the wrk station a staple 

gun is possibly needed for ca=-dboard supports. The modern glues 

need only to be applied on one side but most of the factories still 

use glue that has to be applied on bott. sides. The most usual mistake 

is to spray too much glue. The result will be: 

- Glue ~ill be wasted 

- Drying ~i~e is longer and so is ~orking tice 

'I'he quality is not good, ~~e see.I:l.S ~-ill open later on because 

the sol·rent has not evaporated 

- The thick, 'i.ard seam :nay oe felt in tte final product 

- ~fore compressed air is needed 

~r 
Fi,:ni.re 9. Suction table for spraying glue on to foam. 
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The covered buttcns are :nade in tvo operations. ~e cover is 

cut f=o~ ~he waste that comes from fabric ci.::tting. ?or that dies 

are used that nor.nally cut several pieces and plies at one time. 

Depending on the size of the factory manual or ~aeuma.tic equipment 

is used for ttis. The second operation is to cover the button with 

the button makeing machine (Figure 10) The hand operated one is for 

sma.11 production then co~e first foot operated, then pneu.r.a~ic ones 

with tu.ming work head and then w-ith rotating covering dies anc 
finally autol!i.3.:tic ~~hines with automatic button feeding and disposing. 

The production can be as high ~ 2000 b4"'ttons per hour. 

~igure 10. Button :naking machines 



:'he cushion filling can be done by hand, by semi-auto:il:atic or 

fully au~omatic ::ia.chines. A.fter ~hat the buttons are inserted - ag~i~ 

depending on tte size of the production - by ~and or ·..-it~ ~ ::nachine 

(Figure ll). 

Figure ll. Button inserting machine 

At the upholstery ienartment a work table, benches or sup"POrtS 

are needed and an upholstery column is a useful item (Figure 12). The 

purpose of th~ pneumatic column is to hold the piece in a proper posi

tion and leave both hands free for the vork, where often more than tvo 

hands are needed for pulling, straightening, stapling, holding, 

measuring etc. The disadvantage is that the column is not suited for 

all constructions. The tool most used is the staple gun. Others are 
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ha:nmer, ~ue applicators, needles, scissors, kni7es and tape 

::easures, templates and staple d.ispose!"s. In the :past all the work 

stations vere identical but today special stations are established 

for special jobs. For small parts there a.re upholster"J presses 

(Figure 13) that hold the piece. With a proper jig the fabric is 

:olded and the glueing of the foam may even "re elirinated. Material 

is also saved becaase it is not needed for pulling the fabric (this 

is done by the jig). 

Figure 12. Upholst~ry column 

Before pressing 

Pneumatic press 
Particle boa.rd 

Foam 

Fabric 

Foam of jig 

Wooden jig 

After pressing 

Figure 13. Upholstery Jig for small cnair seats - Note that the 

. sides of fabric are turn.ed up so th'3.t the~ stapling can be done quicf'..ly 

and vith material savings. 

• 
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Final assembl~ the piece of furniture rill be put together 

f:'om upholstered components. 'The work rill be doi:e on ~ables or 

~enc!J.es or vi.th an assembly press. The most advanced ~resses ar'! !or 

sofa sets (Figure 14). The oper~tor just puts the components vith 

glue on dovels to the press, presses it together, turns the piece to 

fix the legs and the lining under the product • There are special 

presses for assembling sma.11 c!J.airs. 

Figure 14. Upholstery presses 

In small production vb.ere series are short vork stations 

and tools also have to be flexible. For pressing carpenter clamps 

are used. 

After final assembly normally comes final inspection, vb.ere 

the product is cleaned if damaged by dust, oi: or dirt and it is 

steamed if wrinkled to get the napped ma1!erial straiaht etc. 

- - •. . -
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