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ARIRODUCZION

The purposs of shim study is to draw atsentlon to the ume
of modern techniques in the construotion of a asw complex
for the produotion of furniture, at the same tims alac giving
indfesticns on the problemm arining from those techninves.

In explaining the various subjeots dealt with, an anslysie
i9.made of the theoretical aspects, while bearing in mind
the practical aspecis of the probiem, Lastly, an attempt
is made %o trece, =6 completely as posmible, the long and
complioated paeh to be followed in setting up a new produc- _
tion uait that will be both efficient and funotional. '




1.00 CORSIDERATTONS ON PH: CFOICE AND LOCATIOR OF THE
PRODUCTION UNIT v

The key factors to he concidered in choosing the site of

the new factory are as follows:

A position that will msct the requiresients of local,

Uuilonkl end posesBly Twi cdgn markoto,

- Ninimwe scolcgical dimturbance (pollution, noise, ete.)

of the surrounding arean,

Posaibility of obtaining raw materials,

~ Esse and limited cost of 4ransport, both for rew mas-
eriale and finished products,

=~ Livited cost of plant and operation connected with the
type of land (unstable, thersfore heavy expenditure
%o lay foundations, or restricted t- saseamts, which

present an obstacle to futurs expansion),

= Grants and concessions of various kinds on the pars eof
public Lodios (tex exocemptiun, free gif4 of land etc.).

= Aveailability of skilled labtour at favourable conditions
and in sufficient quantity.

= Availability and limited ocost of primary energy sources,
such am electricity, or chemical evergy provided Yy
fuels, ¢




2,00 DEFINITION OF PRODUCTION BUDGBTING

Once the product to be manufactursd has been chomsen, it is

necessary to establish the annual volume of production and

of sales. This cnoice, made with the aid of marketing tech-
vlquen, maat T the resmlt a® ageea ol cored e e cag o
wtion of the eress for whivii the new product is destined,
The volume of annual production will have to be davelopad

in "syve environments™ in accordance with a peroentage dim-
tribution arrived et through marke¢ ressarch. The individual
environment will subsequeatly be developed in "articles”.
Thus, 1% wil)l be possible to obtain ths annual guantities 4o
be produced for the various articles forming the lines Plan-
ned, The ariicles will them bs hroker down into pieces, thus
obtainiug the annusl quantity of piecss to be produced, This
quantity represents the basic figure for oalculating the pro-
duotive potential of the plans, and subsequently for detsrmin-
ing the amount of reaw material used and the budget involved,




3,00  IRCITION CN_CATHINERY NZGti: ARD 273 PRODUCTION CAPACITY

In order 4o idsntify the technioa) chirecterisiios of the
mechines sad the $ypue o vlani Lo ainatall, 14 {8 necessary
to determine the ~uintit 42 be rroduaad frn anmeh jadividusl

ph.ﬂ. .

Throush the proceny 57 procucticn mdzeting, whish we saw
in the pravious nrortion, the quantity of piscsz tc be produced
i® obtaicad. Jonmeguentlv, the quaniitier of materials re-

quired wiil have to W caisviage,

IS must be borne in mind that u oconeiderable nwaber of variab-
M figure in the normil production of various kinie sf plant,
Neverthelenn, it i3 cucenuvary to identily certain parmneters,
sc that thore mey give very raliable indicetions for determin-

ing the production capzni by of ke cachines being choren,

These paramstars may vary both as a frmotion of the type and
of the quantity ol Turadture to ov manuferatured, and in rele

ation to the varinus tyipsey of machins and plant congifered,

The figures tc bHe used must b8 realiptio velues, obtained from
eareful studise of vwodvciion linen in vurisus factories, I
ie thersfore necessary for the planner 4o have considerabie
experisnce thrcugh direst contact with thoes sngaged in the
field. |




3,01 CALOULATION OF SATURATION OF MACHINE AND PLANT

As & function of the qusntities of penels to be produced
and iho practioml productivity values presvicusly established,
& calovlation can he made 0f the saturation pointe of the
machines snd plant, & i: shown by the folluwing exampls,

it examplioe rejars to cslculation of the saturation of a

squaring~up and edging lins.

{ CALCULATION OF SATURATION OF SQUARING-UP AND EDGING LINE

o
Pannelling squared up per year 800,000 m
Additiona) 30% for equipment 240,000 m
Total panrelling aguarec up per year ‘ 1,040,000 m
Actual speed per minute 6nm
Lipe working time per year 173,333 min,
Time available par year 105,600 min,
Line saturation 164%

The time available waz caloulated taking 220 workimg days a
year by 8 hours a day, With regard to the result obtained

‘ from the previous count, the following two points may be
nades




1+ The pisnt wil! ceastiv ol two caveripg-of? linen, one of
4 ¢

whic™ 18 ~simrnted at (0% and thy othe. at 64%,

2, The plant =1L 2omincd o onae Tine, which silleperate

with w0 woricang siiive, P« tekal oF 1) hours a day,

The geave woraing method will aino be uved for all the mach~
ipse andc lweswg vhus ehvadniag shs dlecitive figures for the

final cholce,

3,02 Demoription oi Machinery ~nd Tacknologies

3.02,1 Ecepazaiion of Holluw Panaln

The holler prnel ar naraally conetrncied with o frame ob=
tained with lengtuc of fimexporimive, scft wood, These leagthe
have %0 be driac out, ro am to aveld uaboequent deformation
of the strvine formine the fiame. The diy’ng reatment ia
therefore of greet {asneisadl Amoortarey, besruge 14 makes
14 poseidble to radvce (0 a n.nimm the waste involved in
squaring-oi” ond the discardm 12 gruzing., The dried and
scasoned Jonuvin sve then se,actsd by meacursmant: +this ie
dons with manual or automatic, min;la-tlede hutt-gauges,
with sleotronic prograuming of the cuts, or elss with muléi-
hlade butt-guugss in the case of large-~moale produstiou.
The ayetems for odtaining the mrips forwming the frems are
mainly two:




1. The width of tha strip ia obteined from the thickness of
the crigina) planks, whiia the thicknese o %he strip is

obtained by cutlving thr plans acrqaz thelr si8th.

2. The thicknesn of the plenks “cismines th: thiockness of
the sirip atier the plank bas heaep planest, vhile the width
of the etriv is obtmire by cutting the ~leul Tiong e

length.

Thus, two differsnt typem of mackine may be used: either
the simpls multiblade typs, or s muchine that simuidaneous-
ly straightens and plane: to the ihickness of the plank,
and outs the eirips with a group of variable biades,

The materials umed 7or filling the inside of the frame my

bs wood or paper.

The facing penelc may be plywood, chipboard, or various

wood compounds.

The joining of the strips to form the frame may be carried
out either with metal pins or with hest-melted glue; thie
is done manuslly for small-scale production, and with special

machines for large-scals production.

The pressing for the formatiom of the panel say be done hot,
usually with temperaturss bslow 90"(:, using presses with
tables and uric gluews, or eise cold, arranging the panels

ia stecke, employiug vinyl glues, and pressing the pile with
suitable presses. If the pressing im done hot, it will bde



esscontial to provide an s&dequnts warahouss where the panels

can bs lelt 4~ ceol off and mettia down hsfore further proces—

sing.

To sum up, the rachines %o be usad for preparing hollow panels

are the “cllowing:

« Woud uriera.

-~ Plank outtere (airgie~blade ar suiomstic),

- Multiblede (with or without pianing).

- ¥Frame amgenbly (v hand r #ith automatic machine),
Gluing machine,

Preme (hot or cold).

3.02,2 Venasriag

e preparstion of veresrs aturt with the sheets of soale-
board, whisch ars bought in packs; thsy are cut into leaves
which are multipler of the desired width and joined, o ob-

tain the vequirad 3iwensinns,

These opersiions depand very much on the ability of the opere
ative, Indeed, in joining the laaves, quality and technique
are all-importani. Onca joined, the leaves have to be number-

ed,
The machines used for preparing venesr are asx followss

- Marking gauge.
«= Qutter and trimmer,

- Joining maching using paper or thread,
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AT 2t g e me e

The peaalas o -1y ad, ~L,rjmgsiivaf?vtrlnnn agegromaraten
that are purchoue o th: "0 Tag ynel Lrodtse Yhem in
standard Jlacnidors g e o0 ne shorse o She roanurenentsns
deadired, hawolie 2oL Gunowens QR eat sesntr LY is
sasential o heve o Tl cweba ko cose1DLS, vevilg striet

regard for the Hms  Twi th o oW the TRrios auts,

It is theralore 1:i-v . ary 12 none A ~rratol atudy, in ad-
vanes, of the “wrolividiix nien™, which .n wao; onses will
have to ocbey the canceni »f Aiffrr rticted outy (mee Attach-

ment Feo., 1),

It in theretoic rumaiirred that, a vo=r ;uod eystom for avolid-
ing waste end mering the Yesn wLs of yime ia to section a
pack of panels ioa:iiv.lazlly, .fier whioh 1% ie automatio~
ally trsaferrved ond 22¢tisr ‘A 4raamverszly by another sec~
tloning maciice, 20ubipmi with “he previcus ana in cne unit,
In this wey, 1. l& ros3Wis to cb'sln roaiisoni: g with dif-~

Terontiates rule,

.

The eachin«g o F3 wiel = ~j rpdcar -inds end renresent
various o~mrtruct . nnd ;oivedylers  duo choise will be bamed
on the call: quaatd*; € meso.'al t1 ve mectioned. The
maouine chorten wer e <7 the we ¢ieal type for kamll-soale
produsticn faexlmes veive )0 me.3-tel sectioned: sbout 10-3
in eight h-vea), or of the Loriron.ini type for ¢roving pro-

duetion, -6 a funct.c. oi Lila zutemniion rlanned,



A complete wectioning plant consists of the followings

~ Automatic lonuer of pmeks of ownels for sectloning,

- Machiges  r lengitudingd gsut.

«~ hutomaiin trenecior of pasks of sérips, . ¢

Nachine for tranaverse cutting,

= Lyl vundle culeaosr of whole cut ok,

Equipment for sorting piles of panels,

3.02,4 Pressing ILine

The application of vinser to previously preparsd panels
(hollow o1 chipboard} is done with hot presses, which may
have tablieu, cr elss Le of the sontinuous-eycle typs =

thie choice in bassd on th%e quautity of panels to be pressed.

The panels bafore being presasd, have to be pauged on their
two surfaces, ec as to obtain, for equal thicknasses, per-
feotly identicnl panels, Tho seuging machine wili prefeor-
ably bs instsiied ir iine with the gluing machime and the
press, fc as to avoid feeding-in and uniosding panels merely
for a gauging cparation,

The glues used wiib douhle gluing machines are of the uric
type, and may be either in liquid or powdsr form.

A cosplete pressing unit for large~scale production is there-
fore made up »7 the following:




- Double ruueing aralidne,
- Double glu!pg wachine,

- 8j e-chuand>r (vals w.vh & continuous eycle, or wiil
]

tables.
3.02,5 - Sguaring up, Riging and drilling

The choice of this typc o plant must be carefully thought
over, evalusiing the ~uamiy and type of production to be
Surned out. To tuis end, s nunber of important considerations

on the i‘oliowing subjeots should be borns in mind:

4) T™e productivity of & Line complete with squaring-up and
edging -~ by comnlete line, we meun a line formed by
longitudinel squmring-up; end edging, pimoce-turning devices,
transfersssquaring-up and adging, and & drilling machine -~
strictly depends on ths (uamntity of asim:.ar pieces fed in-
to 1¢,

Indesd, as Aican by the curve in Attachment No, 2, obtei--
ed frou rigures recorisd under actual working comditioms ( tho
abscissa indicatem tue quantity of idantiocal panels, while
the ordina%e gives pioduevion per unit of time), the produc-
tivity o the line is optimal only from 1,000 identical
panele on, It 18 therefors obvious that if the quantity of
Pleces to produce s much Lulow the avove value, the whole
line lomes efficiency 'ntil it decomes uneconomiocal due to
the very mmall cusvtities of piuces (100-200)., It will the:
be advisable to #plit the Y:ins up in two parts, thus getting

"monolines™, with an indspenden* driliing group.



The adveanieger of MOL0LINE wre ERIDLY (%0

Te By rowovieg e oridssog pweore jro. hae Yipe, W
tima roguirvesd (o teoliae Teeovg o A0l wn moeoumbic !
for by the drililmy oashive, 0 iraasiyv ceancedx Lo
deec, ar inurcar s ol up Lo 5 S praduetivd iy oan o

? ’ ~
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2. If & mechenical feult osceurs, . o Jafeat La the opse-
ation o individirl mashines, e whole sequemce of

uec ties Joas no- Love S Kran,

If the :lne . node autoun’i s, worh witowslic louding amd vn-
loeding, snd she sjuscing-ap maa »ging opuration is perfornad
W & macking whows neasu-uma in ary shaagod tv means of ax

eleotroxie nicerammer, tho fiaol 202t wall be s copsideratle

fmcremns in productivity pn mDBe QTR TR

B) IS 18 interesting 5o aote ih2 Hehsvicir )2 the eurve 8A0..
in Attacbment Fo. i, Miob ind-emles the oroduetion that
oan actually he cchtreved (patran per wiruin} &9 a funotion

of the lengtlk of tha piscer beiny vorkeé,

On exemiming tie muve, we fanc . 4. ualy Jur plecen longer
shan 150 om, dosk productivity no ver. Lently: pelow that

value, there is ¢ marked drop inm produativity.

Obviounly ulie someidearvtion ia Duadomsatal . becuvse, ae o
functios of the type of ‘uraitu-e produsvd, produetive oapaci
changes considerabiy, snd corssquently tae cholee of the msel -

ines und their sharmeierivtios musi n: ceveflly ovaluated in




the ..ighi o the enova,
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Arter the oviumeidn aparctting of wptaring-ng, edging and
Arilling, < w17 grobably e nrasrmeor Lo parform certain

Jobs cutmide the linw, isipe {moividusl dachirae such ame

the pantogranh, *he potiver, adging of vywed parts, and apect )
sanding. o adlition, cartain importunt debeile have to bo
checked v.mually, anu evea menual repnirs may be necessary,

302.7  Nvadng, Prinitys, Sending

Paintiig and sanding rapirosent, or the furniture mapufectur:.,
eboul 0% o7 tie whelu woslkling cysle, MNereover, this cyole
ie extiremnty variabis, ¢ nanilus om tue type of finish desir: o
In thin scoticn, wun t1hempt A0 Y Lherafeis to ba made to es-
tablioh ecua.n bail: comoai 8 ¢l the probloa 30 as to give

some hintes or Yo to eterr ne ¢.e typolcgy of the plans,

A Sepdirg, Yodug apd Titnvlog of Kdgen

The wooder «dges of sunelr e sunded n the edging line,
Af they aie straighiy or with « sepurete pachine, after squar-

ing up, if they have specinl ahapes,

After eandivg; the pile of iRe Lt pREes on (o a painting shed,
aad after that %o mi men, for anpl.eniion and dryimg of the
dye, which is aprayed on, und v faw conte of paint. ARy fromey,
ar uy other Lcose plerea, Lo e appllied to the furmiture
durimg aume~tly, zre tyad and vasnped by spraying, amd dricc
on trolleys, whioh pass ¢n 19¢r = Lot~air oven.




B. Pending cf Ve .J

C,

The mo. © advisatde sravm Lo thnt 97 eadd g in Uipe,
Tolleset e 7o- S SN PR A LR 13 S R T PR I

% IR (VR Tei iy G IR & R B U SRR PR TSP N

To wan: matiniwery ) . e rooidiie has o be & combhinatio.
of smverns @t o srster oo chetier ercosed or
not, vk 2nrlaTy or pollove, depouding ou the type of
veneer 1o L& nauid. QL de poglavad.u o use a combin-
ation of thred Abrasive pupart with da?ferent gruin, dn
ordsr ¢ ubiedp She cousking ara fininhiug of +he panels

ip u single pmsii.

The productiviiy of “he me niny i3 .ush that 1t can easils

stand up %o any dewand frum th: fina,

Qretn oo

The dyciag opewm*io., vhir.. i¢ rerfoiywsd in the lime,

By ba cs:vica cat il macniues operating with rubber
rollers. %ith zvch »achiree it .s peasible to use spirit
Qyes, cuilimk GFes, Cad A dyen, MPachines with avonge rol-
lers avre uned foir weler 4, :m (auvirebla. for sxample,

for wulnu.), vy st ietee plase sn an oven whicl is a
mixturs of la're-cad roys ard hov ai-, Acying tiwe varies,
depending on the Adye waxi. Pha desres of surisee humidity
of the punal shouls nol wider auy oiresngtances exeeeds
10-12%, 80 ai not Lo prevanc tis vadernort from ntioking,
or causo pelichos to appetr on tae veuneer.
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Appdisatic s o e b AL e

In vlanuing mew niail, 4the prohl~as of indoor and outdo. -
poliution munt b Yors 0 m'nd,

Indeed; in somm :ountted, therc Ac3 Lowe on the subje..
that geveare y’ “‘1‘:\14: o1 peieto wish aolvents, On the
othar hand, thr Jajnt-roducing %wyer have now almons
fourd the jdes) eeliutieny, 83 that thie ‘2 the hest peslh

tr folilow,

Tn any os@2, plent Les to by wuoh thet it cam use verious
types of paint and aroduee 4iffercnt finishing effecss;
lagtly, they muet L» " extble, e speed of production
of plant has to bs ~ure®uilvy oaleuiated, depanding on the
type of linish recuire’, aud gnriecquently the number of
pesaen reguired on the 14ins ‘o obtain ihe production aimed

at,

The plunt muel b £2ls .o eupl,s Peiat 1th rollers =

ORe Or twe ciumait -« and drying cur be dome with infra-i-ec

- lempe, with wtra-viol.t lamps of virying power, whieh

sBadle & coat of paimi %o be dqried fn 10 minutes, or elee

with overe i walch Jio: air e’ rowaher under pressure,

At this juirctuss, the 4 pe of finish dasired has to be
ohomer, #ad the fclooviv. oumiinatinue mAy be hadg

& Tre vurtzes zay by er't ue 11 stands (wiih opem pores),

be  Mires, the waleriowt, *aicd 1w been applied with a
roller, is sarded in ke line, Shem a very thia ocoat
is sprayed or 4o tizssh (eemi-cloead pores),




E.

Applicatiog ol o iorih v @ oy B noat o e lyeater or

polyurainase -~ iy, e w 'l uivs %0 o0 3 ied an? then
sanded, citeyr uhin™ v tha wwie 0 Mirielin oslnt o in npe
Plied, ¢ wrer ok oo owdi g ., o rles on anothor

uadt (-l',l.f‘."“"--’,} LRy

Jpipe ol gndare at v FRoaBhang Juitt

To dry polyurstuene ov pdlcesier ocoduain upplied as a
very thin cost; the comrones. s;pt-am of Jrylas is by hes
air in ovens Lhat sa, im 3f the i1cllswing cvpeet

- Yoertioal tablisas,
e Borizontel ishjise,

= Roundmbout type.

Mo crodre 7 vie of AU rywvews gay te Jeeided by the
follovinut

- Space vrailacle,
- Coms o’ plani,

= harscterin{ios of the pa‘at §¢ ow dried.

aipe of Uniexions

e sanding of pwiac i in Llendl 6 delicute uperasicn,
B0t omly bLacau.s of the nature of the priduct, ot alse
beesuse, rince ey tun isyere of witariel bas to be ree
Boved and the sperrilone wre emy Lo¢ cun oy wackine, 1%

L8 eamy to I inte tiouala wiogh the FiUden.



In addition, nos only the fiat surfaces, but also the

otreighr or shaped ecgens have $0 be sanded. It is there-
fore advisahle for the plant for sunding paints not %o be
sombined or coincide witk that used for sanding rem wood,
and that, io suy came, it should bs separnte from the lime

used for axying the underncont,

When productioa requirements imdioate the meed for a sep~
arete plant for the applicstiom of finishing paiat, the
sanding plant can be placed in She line with the latter,
Shus eliminating one loading aad unloading operation.

Por eoustruoticnal reasoms, it nay happsa that the fiaigh-
ing paint is applied by & spray afier the pieee of fure-
iture has bdeen assemhl ed, instead of being put on as a
skimming coat. Thus, efeer boing assembled, the pices of
furniture will be sprayed with finishing paint and dried
ia a hot—air oven,

MSARG 400 Paiating of Asessbled Murmd vure

Pr certaia typee of period furniture, with aa “gutique®
finieh, 1% {s necessarvy to parfore all dyeing und painting
operastions after assemdly,

In such 8 case, %he Twmiture is assembled in the rew stase
and put into a plant ~rusisting of o Succession of spreyiag
sheds and drying o\ .y, ccnncoten 4 each other by ocemveyor-
belts. In shis wa;  ha iuce of furmiture moves forward

6% & speed thet depsnds on the number of pieces of furaiture



shat have to be arodurced,

The fo) owing ies the crder "f oparationsi

- gpray-4yeing «~ wsevieoal vonte,

- Drying of dys ir roS-air oveus.

«~ Spraying with a substencs having s tar base,
- Kemoval ol the iatiar wiwi w tioth,

- Dyying in a hot-air oven.

- Sprayiag of ssveral coats of undercoat,

- Dryimg in hot-air oven of undercoat,

- Handing by hand,

- Sprayiag of finishing paint,

= xyimng,in hot-air even, of finishing paiamt.

3.02.8 Aytopetign of Work Ling

e high cont of labaur and tha desire to obtain the greatess
possible productiviiy from the line make it advimsable to ime-
%ll automatic feeds an® stackers ror ihe panels.

In fues, the performance of worimen attending the feeds of
1lines varies sreatly, due to both physical and phmsyclological
fl‘“‘u&.

fhe cometamt rythm of the feeds and she stackere makes it possfble
uﬁ- % get round thu“dunm.. and aleo enmables prodwo-
tion to be progrummed with certainty and precision. There
are suitadle rashiner for all working lines; the most wide-
spread syetem consiste in reising the panels by means of &



shotion device, Bo thut there ie no quention of the surfaces

being Adamaged.

The more modern machines alsc meke 1t posuitle to werk with
panels stacked 1.6 m high, rithout haviug to have pits or

sunken ersas in the €loor, and alic enalle down time due to
the JonMine vt v 2 Ta o e A e e b pempe

letely eliminutad,

3.02,9 Pre-Azsembiy and Assembly of Purniture

The various cperaiions inveiving the pre-~assenbly of metal
fixtures, {rumee, and the amsoubly of the structure with
subsequer., fitting of docre and Arawecs should be performed
with equipment snd mrachines {bnt wil) enrure & continous sup~-
Ply of the goods from the warehouss, locuted after the pre-

assexhly Lay, inte the [inished-prnducts warehouse,

In choosing squipment, acccunt must be teaken of a series of
rules that have to he respected as far as possible. In par-
ticular:

= Eliminate all useless movement of materials,

= 3tore all semi-finished goods upstream of the assembly
line, s0 as to occupy the ainimum space and snable them
to be removed ezsily,

=~ Avold placing parts on the ground and removing eemi-
finished products once they have haen put on the assembly
line,

-~ Perform all the pre-assembly, uesembly and packing oper—
ations, whether manuml or mechanical, while the piece of



furniture move» «long tY . acdgerblv line

- Durdng pre-asaewhly, poxforr «w.¢ M iiog operations left
umdons, onag cnec st g b Ttently o my nilar parts wntil ‘
thoy are aemeslen w8 v fwonidon oU the antab) isihed as~

BemLlY Progratet.

Po dutormiug Lhe juiiiab, L Bties Lauadiisd panels Lu L WRIe-
houss before aruamtly, and ernssquently the wrea required, ¢
18 neceswary o determine the pian to be foilowed in progrem~

ning ssserbly, ar foilowsi

- For asasmbly tc ordspr, tPe fin!rshed-proiuet warshouse
proviien ressrved crace, striking the halance between
squeste for scles and the aceds of production, imammueh
88 all th~ pertu p cduced ure apsemhled. in such & case,
the space ressrved for sami-finlshed goode is relatively
amal’.

- For mssembly & ocrding to the delivary programme, the
semi-finished so0de are removel {rom the wershouse only
%0 meet raguests Tor goode already rold, In this oase,
the finished-goode wershcuas Hecomes smallel, while the

epeace for fhe armi-tfinfubed goodle incrensms conniderably,

The assembly ulaut may conmimt uf the following cquipment amd
machinest

~ A machine for ih» cutomatic tarerdin of plna,

= A machine for surdlli=yy 0171 @ cparaiions, or poseihly (
the automatiec snplization of -extein typow of medal
fixture,



- Qemveyor bhelts or eintted voavaycra, controlled Ly
vergelteoteeud potopn, for are sowewiiy. wiih donddline o
for equipmant snd pacamaiin tuoin, am well as contuin-
ors for mrtal fixtwam, so that the operetive san reach
out aud take any part. o0 torls he requlrea,

R L L S T B o el R L TN SR PR FE I 'L SEPRUTUNIE I SR

w dlboe Ll L poagp W vatnu,

« Slasted conveyurs, carrying parts o be fixed oa the
structura cf the pisce of “wrniture we it moves aleng

&t a fet apeais  doors, drawers, or other parts,

3.02,10 Paoking of rFurniture

At the end of the umssplly line, the iurniture has %0 e sui¢-

ably protected from damags iurlag sll the bandling %0 which

1% ie subjecsed, whethsar in store, during sraasportation so

warsho'wen, vright up to ite delivery to the customerg Simee
the  fwmiture is venesred and painted, its protection must

bs euch aw t0 ensure thut exposure to the light will not spoil

she solour of +ha wood,

Por this iype of productics, it is normaliy made of packing
comsleting of cnrgbuned bases, sooner i zoee made of polystyrens,

an! padded paper fe arlicate wirfacsse,

There iv spectnl ecuipment t- help clome the underside of
she boxes.

The closure of ‘ae ‘axus, ceperiing 1. the amount of pro@uc—
tioa, may be performed wish tupinyor binding mmchines, whieh
@8y be maaual or automatic,




3,03 Tntermnl Tooarpart ol dovoamant of Materiaels

- -

The unlo dipx of ') rmatucie, o on cerival L pericmied ly
forklifts, vwrafe. iy of +ivo elneiriond gype, Thetw capocity
varies, depcnd ‘n > Lo topr of mrterial o be unloadad,
However, 1t 3. vpreiiianls wo have oy Jeast one trugk that
will trke about 4¢ guiutals, for tha unloading of heavy

planks, chiptoazs. or vencer,

Por $he transporietionr of muterizla rrom the general arrival

warehouse to ihe pliuces vhere 1t will he used, usoe can be

made of munll haud or electrical Hivcke with o loading sur-

face ond a driverin peut, The roveuwsnt of the finished pro- .
duot when 1% lamves th: amsumably line, on its way to the

warehouse, and from the latt.r 4o sonc merne of transportetion,

may be by means of {rucke with fyortal, prnaumatically-control-

led grippers, or by overiead convevors, which automatioally

pick up the packogad furniturs and put 1% down in pre~estab-

lished areas.

The movement cr wmteorage ol all produzte in the course of
manufecture Laltes plac: ~long lunen coneisting of loomse or
controlled rollers, pronerly protectsd, or, in tho case of
tranefor {rom one e % ~nother, ia trucks yrunning on speclal

reils,

Peoding tueo ancoabiy 1lii30 with semi-"inished goods from the N
arrivel “Are-ours ur fror ths pre-anazembly area (drawers,

doors eic,) may *3 :tTectod by means of overhead conveyors,



Fitted witi, uspecind &~ 1r. quipetut,

[

3.04 Trvermy i ¥ oimgorang: Wo karop

A -

The more rophivtisnted ard corpisax the machinery amd equip-

ment of the furiturs panulicturer is, the more necessary i
is to huva & prever ralnturinse departmeat. For productivity
may well dapea: lar;=iy on its sfticlesry,and wo may +4he whole

factory, tno.

It is therefere nacossary tc equin ¢ d.pariment with a ssries
of machines 1% will make thas servics selfdgufficient, and
able te dnad with any useds that mey arise. The machinery

avd equipment may b the folioriar:

- FlLecyvin--ael.isre,

= Elaatrie “r''1n.

- baivae,

+ N llirg mechinen,

- Fleotrical Les: .enchwe.
= Tool sharp,ncis,

= Yeusvring -nastruaepts,

- Miscellancou equipmant - ad tuols,

3405 Swmmary oi Muckincry apd Equigment

Baving deiermiansd the work to %9 dene iy +he machines, the
working «yoirt. ag we have aeen 1n vrevious soctions, a comp-
lete 1l.st miy he drawn uy, & vroductior cenire or machining

-

line; &/ "ing thn Toligirdns trepnioal characterintics, needed




for the defiultin: of tesknioal planti

- Exter ) e sy orevir in m
- Veigat ir kg
- Tasteddss powss in XV
- onpreited v rhaerhed in 1/nin,
= Bunticy 3. Couantids ) 33/hll.
e Sushren err (e agidy) ia n/sec,
w Cannvdos mocorhe i in X oa/n

4400 Labesmirsioesa or Saryioo Fieut

Aspuming that the ancvry cwvailablo emm ba brolem down as

followat

- Trioairr Sloodric srergy and sheaiesl energy suppliec

Ly rueig,

= DPerivatens Thai ln, 2upplisd by toa primaries, such an
pena tie cnevry (oempraossed aix), and emerrse-

oF CauTRY C owe gensrator),

he Batrent il aupiLy 'race tyves of sasrgy are desoribed

herm nder,
440001  Tigotuvic Sui-Tiation

Cantre lor {rinsforering eicavrie suergy froa high ¢o low
voltage, Thic vdll ronmimg of i>nusformer, protection and
ocontrol sjuijoeng,

The servizon mupprliai vy the eicotrival sub-station arv



- Lighting,
- Powar for:
- ProQueting
- Heatin vie:t,
~ Qouapragasd Kir poeas
~ Bov=air plant
- ¥lagt for acirastion of dusy

- Jufety wamtall-%ionn,

4.00.2 Hesting T1sut

[

Oentrs for convertion oi vhesical »nergy into thermal energy.

The users are the tachunolegicel deparsicnts and the hot-air
plant.

The first indluden presner dryimg-cvens, aad painting-shedsn,

The second inoluiew hot-air plant, whinh hrs %0 mest the fol-
lowing requirementws:

.~ Balamoo or aii learing and entering the Lastory.
~ Balance oi tempersture and ambiunt humidity, with ref=-

ereno i~ lncal and seaponal situations that may arise.
8) Pemucrate <limetic .one; 'n the winter, heating is called
for, aud 1n ¢ha maimer, ventilawion,

b) Hot climatic sonmey eontinionm ventilation, with the pde-

aibility of sir-onndttioning,

= Absence of dumt [rom the air mithin the working area, This



13 achieved qy chenasllsog Sk udw through a vater
etoizer, whiah caurern the et ant fmpuritien to Arop

to i.lﬁ’ "'-_: RN .1=

4.,00,3 Cairg:osudsid virng

Gentre for trauefoming sloetrle wuerey icto uechanical
(4]

anergy .

This conaists of wnits fo~ compresein, &:d drying air, in

order ftu avold phencmons ssmociatled with comisnsation,

The uears of “hig foci’ 4y ere muiu:y vhe technological de-
partmaunte, #nd $ts purpice is Lo provide cuergy to drve the
tocie »nd tie nutoemst ¢ dovicsr wroviddne protection, regul-

ation and _ontrel of tho produs iy eroles,

4.00,4 Extractior of Just and Shayings

e

Cenire for removing wii actacia’e {duss naed shavings) producsd
by individual mechines.

It oonsiate of:

= Sub-giztiune fur ke extespiion, tilterinsg 200 romoval of
dust.

« Groune of vestilotors «nl astivetars,

- Silos.

= Aubompiic wguijaent fur axtroactirg dust,

ol

4,005 Yrotevtiom sud Titety Drotul.dion

The facimy rey e §h¢ virtin 1 lne. dents that compromise



1% officiensy, or even its existemce, such as:

- Fire
Lightening
Acoidental electrical congtact

- Oonflagrations

To provide protsction for and prevent such VooUrTenees, A&
system of devices will be provided.

5.00 Leyout

T™he layout is the phase in which the productive process eof
the whole factory takes on form amd dimeuwions. Layout ia~
corporates certain besic principles such es:

= Winimum distance covered Ly matsrial between ome oper-
ation and another.

- The areas assigned for erch individual rperation should
follow each othexr in the same order as ije working cyele,

= The plant should allow fer fature chenzea <nd expansioa,

~ B8rvice departmentmshould be situmtsd as near as possible

t0 their users,

The flow of work may follow three diiferent pi:tterns, as fol-
lows:

- In line
- Sig-gag

- """ formation

The choice depends on the charecteristics of sae growd apd,




sompequently, on “he typs of construciton thut it is possible
%o dulld, es well awe the pres ter or Lercor eompliexitiee of

the work oyolet,

The ohfef flov disgrnm to Jeslr o in melitlog up the furniture
factory is the one that we have devined and is showm in A$~
sachment No. 4.

The prectiocsl implementation «f the layovt of m furniture
factory for the production ot interchangsable module furmiture
is that showr in Druwing NI He, !,1024, whiclk we should
1ike $o illuntrate iniefly (expisnnsion of work oycle amd

sachinery in the Llayv-~ut presentad),

6,00 Remarks oo Plaunig of Work Peviomsant

e last act in the plannins ¢i tae nmenifacturing uwnit be-
loage to t:¢ architaect, whe, I wever, wil! yie  ooRline hime
self %o the simple drniguing of bullcings, Architecturs ie
ut only an arohitectural yroiiem, ..t {r aubordinats to a

series of urgent regquirenentm that preced 1t in logical order.
Atteation is therefors drewn to the following pointss

1. Organization «f working spmce, tking into acoownt the

peychologicul aspects apr wel! o ¢he pucoiy functional omes.

2, Bpace chosen in much & wiy ne {0 make an ideal place for
work and provide an vtfertive Iink with the outeids (openm

space with trees, room to reilsx and sit down ete,), ' .




3. Ohoi~e of oconstruction m-tarials wuch ar to provide BAR
imum oomfort wich tne winimum wante ( sound-proof materiale,
pleasant colours, * dires b Vighting, targht of bulldings

3

in proportiun tc ma kinery ilpetal e,

4, Choice of an architectursl siyie o exocession shat sakee

a0 eanaganion to Ffoarme or mronumestal warks,

7.00 Jinte on Cost Analyeic

The final phnaze (n ihe pluntipg of m new factory is the ammle
ysis of jovesitmenti, costs. ap! profil{ margine,

®he plamner ill have 4o g0 ants ihle micject with gbeat eale

and have conpletn mensnry of fthe Tigurcr favoived,
Nere are momie of tha pubjects dmalt v tig

8, Coet 0f Cachical Juvestpeants
b. Genersl :op% = yjnct
o. Comt o produniion plant

4, Organiratiinel coetn planning, irmining, evartiag-wp).

Por thece cooie. v ils e vetensnry 4o debmrmine the apownt
of deprecintion, narrested with a crafficiant that takes i~
S0 acocoumt Sthe rate of the jaicremt payubls on the oapital
invented.,

In addition, the folicving «ill have to be ewtimated:s




0. Direct and ipdirect labour reaquirements

6. Bnpagerial and clerionl stafrf requir~aents

g General winmiuiatrative expenditure

h. Sales ~xpenditiure

{, Auxiliary umterial aad enesrgy raquirements

1, Coss of stoiage of muterial (raw materiale, semi-fimished

and finished products),

In addition, it will be nccessary to determine the direet
20ed for materiale, estimating the quantity of furmiture

e be produced, establishad in the production huiget (see
Seetion 3.00), after which the financial study will be come=
luded with a forecnst for the ocoming vear und s otatwment

of inveatment requirements,

8.00 QONGLUSION

The eonm. truction of & maw wooden-furniture factory, hewever
g it may be, poses considerable prodblems.

We have tried to explain these problems with equal olarity,
o0 a8 $o show that advanced technnlogiocal standeren eam de
reached, not only for care, rufrigerstors, but also for
furniture.

I should 1ike %o conclude by siressiug that, in setting wp

& new imdustrial plang, ¢ decisive factor sust be a prelimin-
ary study of the sociologicel influences thut conditiom [ W
Whiithoe by, ‘ ‘.l P tar 2t

Sl v e ling

[ T I : cot oty T i cent,
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MAIZ PLOW DIAGRAN OF CONPANY NARUPACTURING
VENEERED AND PAINTED FURNITURE (UOO1)

ATTACHUMENT No. 4
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