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Introduction

Muring the firet six years of o child's Yife 4t n'ays about
15 000 hours and nohody 18 preventins thic uctivity. ‘hat are
they doing in 7 t0 9 houre every Auy? ‘'Mat ip or is not eousidered
&8 play? In ohmerving ch!ldren, one wi1) notice that overythins
can beoome o come in their handst :mshing, Aressin:, eating, oto.

that e oall "playing” ie an explanation of the ohildren :ithin
their o environnont, covering ‘wman beings, o%joots, matiers, eventn
followed g7 the, besiden listening, smelling, tastin- an? tonohing,

7hi'dren have their o:n point of views They are able to rec'ise
the sipn! ficance of people, objects, mattore and ;; tinc 40 b nble
40 oco-ordinate thinge proper'y in their Yfe,

Isaming YW playing is leaming ty prectical exporience. These
considering the play of ohildren will also deal with their emviren=
ment in amother light, tryins to extend the scope of cxperience within
the world of the adult,

Adthough a1} typos of toys in enrlier times for ol ldren are
lmown for their importance in treining, in thin uodem or'd contimues
to ialwenoe ohildren 1ith approprinte toys. In former tines, the ‘o
moterial 1me offored YWy nature and 'y the Affferont workshopn, not neparas
tod fyor: the dwellings there oh!‘dren grov mp. ™ ooun’d Vive :ith 4he
astivitien of the adu’t and the noture of mbieots wvas corprehensilie,

Tany thinge were imiiated in play and with this activity operimor
vas coineds Pulling a loaded hand-ocart pives an idea of the effisienay
of o horse pulling a uilk trollers The officienc of a truek is not
understandable this way.

The more convenlent and easy the tor'd is developed for adu'is,
the more tediocus and Loring it Lecomes for ohi Yiren. Thue, one has to re-
oover the lost world of experience ingeniously Yy toys. The indopen=
dent play is really essential for a child, Generetiny abjlities, over-
ocomes iis a;sressions and solitude, creates its ovm wor'd and is de-
veloping the ground for intelligence, initiative, pelf-ro'iance, and
inagination, whioh ie a'so the starting=point for learning=uctivities
vithin the pro-soheo) period., !t ohi'dren formerly could see and
wderstand day Wy day o8 an unplonned matter of ocourso io available today
Y moans of beginner's teachins nids,
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Infortunate’y this developmont hac alno i4s Wy vaye  WThe Inove
odce that ploping froiliiates the Teamming procesc Yead to necom-
menfation to inereaze playing Yy using toys as 'earning and |
training alde. The toy ‘nductry logien)ly renated and developed |
the se-eatled "ueationa' ‘loy", buth this tominology ndoes not
inatude the toy ¢uality. ‘nny of these toys are complete’y unsui-
table. As often they have 14440 or nothing 4o do vith plaging.

L rea) n"a,r aen develop itpelf tonmis *ndopemmoe vhen spontaneous ’
aotivities can be enrolled and the plaring ohi'd oan decide on its own

sbout progrese and fMnalizatien of 44 notion. Aotivities Lased om ones

own oholce, the playing ohild folloir its ilcas, oreates nb’litieo on the

treok of mintelies or errorn. Aimed, methodlea) leamning in entirely

different. 15 000 hours play=time of the infant and 10 000 hours of the

Juvenido-ago are seriainly worth giving sone sorious thought to eny hor,

vhere, 1hen ant t:14h whet o ohi'd in playing.

'+ 2alnation of production ecuipment

Wed ic on origina) and livin: material. Unfortunate 'y, it is
2ot a8 much apprecinted in thic modern wor'd as it should 441}l be.
Therefore, i1 is important to roalise the velue of 4his beoutifi) s~
deriale 'ood is uoed in a)) countries for many different products. The
wodm toy las o history of ‘onz tradition. Tn former times it had
been produced exolusively in cottape infustrics, home worimhops where
the Imouledge of handiornft 8 handed dovn from onc genermtion to
anoterh. There are pfil) family vorlmhops mamufusturing specis) toys
besed on tredition.

The maohiner; and equipment of the voofuor'dng toy induotry consists
painly of Vsht duty to medium machines, 17th monc Yeiny of the heavy duty

“re. The samo machinos are insta'lel in joinery and cabinet mnufaoturing '
plants. Ty adding turning machinen, these operations produce specially itens
used in the mamufacture of toys. Tor mending eperations drum-helt, edges, ’

ond dpo-santing machines cre used. Printing is done on simple soreen
printing Jire. The staining and vamishing ‘s done Y 4ip ond sprey
ooating oyuiment.




R

-3-

In machining 0oden toys 1. is advioahle to lwmve sovere) machines
of the sane types These should be of o standardisod rance oo that the
some toods fii severe)! machincs. Tlesides the stationary machines it is
necescary 40 have a selooted range of haml-oporatod machines. JNoth
vashine tynoes should be available in developins ecountries, vhere they
oan do maintained in & ane’l maintenance and repadr torkshop adjacent
or jcined 40 the fnotory. Tefore purelicsing the machines for toy
produotion ane has 4o !mov: the toy range. Tor emch toy Arevinzn have
$o be propared, Trsod on those draringm, the opy-out and the ver: o
i thin the fhotory shoulld Ve scheduled, ™MMleine vhiah ‘n-plont materia’
hant Y4ng o otoms neod to Ve progxeameds  Tn the plumning ctece, o fro-
tory for the mamufhoture of variows cee! s of toys, the arrengement
of 4de vor'dng tablen and assendbly linos have to Be prepared to nocomo-
date for teamnr’ operation. "o sane 4o true for the moline amd
shimmin: sootors,

™o aspests of o velY orpnnined toy produstion plamt aret
= A preduction flow without retum flows
= Oonveying distances have 10 be an nhort as poscoidble and the trensw
poriation equipment nust be cpprosriate t0 the mumfmoturing fellie
tion,

2. Finkide opuaotiy

The purolinec of mcoh'nes to Nwilitate the wor vhieh a'eo oould
e done nomw\ly is JustifMed only Af the produation coste decreass,
allidy i imroved on® produetion Yo inoreoased,

pponin;: the onmunl oHrofit of a toy frotery ‘s in the aren of
2 A0 30 on cumal costs of M 1 000 0OC - this corresponds %0 a onpi-
) requirenent of M 57C OCT 1vhich sroduses the hlloviang resu'tns

Profitabionces (P) - g}g-&,_ x 100

r-%xmssf

In oomparison 1ith X' 220 000 capitn)

P o B, 2100 - 12,57

bl
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eoninimin eedeelly of o fuotory depeads on & mumber of fotors.
Yot onr norniyY opernting factoxs are decieive Wt a'so marteting. The
sare the neret een cbmord, the more the purelesin: pover existe the -
ecries = 144liond ek expenditure for alverilserent - one oan ge )
‘Le mpofuat,  One ealt produse Iy 'arpe Letohee. T the competition

‘8 streny an’ the martied 4o oma'l, the aseortment hes 40 Le Licreaned. .
"o meann one hno o prodvee in nrmal! batches. "he ‘uich aline {tso'?

“oer ot dve any evidanoo on 4he eoonory and profiiablonesa of the ’
featorsr.

T oothor industine requiien {ho manuftoture of such a variety of Jice
a8 the ool toy industry. ‘o thin inductry moivices a ‘imited rarket, no
nneeln) neohines have “wen deve'onede Tt to mamifBoture in the moct re~
Stomal ey the toy futustrs Meveloped very snecia’ Jirs manufactured
eneola®ly for {in ranze of to;r produets, The toy induot: aloo Aoveloped
enoatal machines for Iteclf dasod on nover driven wilis or protable firs
realiness Jig orodustien anc desizn i o dovelopment teohnique. A
st & rongh pattern made fon off-cutz has ‘o Yo seorev asnomblod shich f
oci: bu corrected in !is chape efore finishing tho acourate jig. "Ather
mechianion! or pnowetie alampo are used as o moanc of positioningze There
are oftex orall paric required to form the Jig, meh ‘arper than the
ver' plece, to be maohined to aveil eocidents.

Ae fur us pogsidle & jir should be wpplied machining various
parts cole for parts vhioh vuiy in longth only. This ic poesinle v
folding Jigns Alno It- appXring vorev hecds one oni oasl'y convert a o for
a4 fforant purtn,

The quulity of tho J!: dependd on the oki') of the operctor as we'?
o8 on the nateria’ used. ™ o 'arge extent Ji; and terplates are
mamfootured fron Janinated densifiod wood, For lecs sireesed jicm
aldh crode pYnoed oan Vo uned, To held boring, acourate meta’
Tashinge chorld be counter smunk,

The Mfe of & Jir deponde on the qunlity of the materin), a8
uell an on {48 handMng.  As mentioned alove, the conrirvotion of




Jlon an® Distures o o deve'onment Veohniques Mic shion'? aluuye
atard i4h ainple Jior and later on namfneturc more complicoted
onae

™n developiag countrien o fnotory should not ondy he & place
of produstion Wt alne o pluce of training to improve £lil)s necorsary
+2 a%c) into ‘ntormediete reohine teamologfes,s et the iz and
DMrture domion ercl'en one sooner or 'ater to canier umderstaad neu
toalniiom,
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oyn el toy clements chioim or Yhe follotring pases et be mam-
Snodured A4k wonintmuw of mkeria’ and too’s. The narts oonsist of
four re;lele (tood £lats) 1A4h & owre orons nectien. Senme %0y elenonte
ere unde of rod pade vA4h o Adeacter of D an® 0 .

e U-0lonent

Jorpona’ of Lo longs ad one short nleses "he Y7 ig elmo ihe

aie Do voelous winaln, ose Vhe hamso wt ho ape.

e oe': gronu-gonent :
™o mpanetir of Whls olenent randers poeniBle et camet or eowp’enentass’
ansa™lre  Te pldean=Torucilon olfers -wiys pocni’y’ Yitdes,

e rotenant ant Ao

"o woe Wrpifiring Upeces cad ‘mshies aamared to & md or o fire

onlg, aonnenent Yy one orn reatime the variona ante conntraetions,

g30 avomn-glenent (dthout ehntol)

other ovopn-otonent wile of atio'n Mued one truaspesed wpon the
others Ty owmuenjtuendz al 4o oartg in tue Yoveln, the elemonin nre net
ol "=t s auc oan tap of the ether "at they n'so interlock « pinilar
t0 a veaving struoture,







The X~element
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e red pinsing clemsnt to be joimed




Ihe Mrapsposed crose-slement (without sketch)

Nade of three long sticks glued and transposed. It is the most
popu lar oclement when considering comstruction properties.

The H-elament (without sketch)

This element oonnists of four mediumeuised ctickse They oan bo .
Joined only in one Aircciior and produce wome very inleresting shapes,
e Talosest ’ i

Thie element 1s composed of one long and two short reglets.
Apars from the 7, ome oan aleo build up cther letters. The single
lettors are interesting in their varying assembly possibilities.
Wile the Nelement is prefermdly used for piling up, the N-eloment
Joimed in different directions.

5 Mesten “ailding blocks
J Woolen Wilding bBlocke are considored %o bo the moet fuvoured of
ol1d toys. WitL thir pluin toy the olild has rnany posnibilitien in fore

ming and Wwilding. This it ic ome of tho bLeutl ednaational toye,

T™he basic clement is the oubde siged 40 x40 mmor 29 x 25 mm.
All She measures of the other pieces are deternined by those of the
ade.

Blooks with di fferent velume setting differeat recuirements will
familiarise the ohild with bdasic elements. If the ohild takes imterest
in Wilding one should enlarge the dasio TARES by AR extension box t0
moourage Muilding activiiies,

The Wilding blooks ore 1mosily made of matoria) from timber of broad
leaf specics tres, fininhed Wy sanding with all edges smoothly rounded.
I¢ is bettor to leave thom ruw - 3.0s without suuface ooating - bocaude °
the vamished murface mel:es the blocks slippery whioh renders the tuildin;
and oonstivoting rather difficnlt, »

Gentonts of the bastio hoxes:

Small daeic dox: 24 pieces
Mediun dasic voxt 48 piemes
Langs vasic vomt 96 pieces
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Weoden blocks with holes
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Bach dasic dox should include different shapes of Yilding
blooks (Ses drawings).

Butonsion boms: Doms with laths, Boxss with arches, bomes with
oubes, bYoxes with pillars.

The extension bomes ocould Yo mamufactured with a comtemt of
only sizx picons t0 keep the price low,

The manufucture of a variety of wooden ilding blooks which are
Joined together are those which consist of bores .n the dlocks and dowels,
vhioh join thome This kind of construotion for ohildren of two yoars is
best suited for their age. A new olement is addeds the vhbel. So the
child booomes familiar with the function of the wheel.

The conpesition of the cemtents of thess Yomes is the eame g
for the othor Building dlooks.

e advantage of these Yoms of construstion saterial is thet
the basic Yoms require considerable less m*terial than the desie
Yoms of woocden Blocks,

e mallest dasic box sentains ealy three types of dleekss

Ons oude O zx 0 wm spare
One slet 80 x40 x 40 mm
One slst 1V z240z240m
Pour vhoels

Pive $0p picee to fasten the wheols and reund sticks of different loagths.

Of oourss eash basis Yox includes a wooden heamser and & pair
of wooden pliers. With these fov olomsats cne oan readily assssble
sars, mm.mnmmmn.mmuon.mmm“-
fasture extension materiel, An omtension box should comtain the
difforemt parts,

6 DaltAag aseashly Aexs

lnother variastion whioh differs & little fren $he proceding weeldsn
strustural teys is based on the vegiet (olet) cloment 84 mn wide ad
4 mn shiok,
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Wooden construction material - ‘¢ lin e
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These reglets of different lengths have bores in a distance
of ahout 60 mm and they have t0 be joimed by bolts and mute.
Besides the different lengths of the bolts (sorews) there should
aleo be mamifsctured two different types of bolts: the slotted
hoad and the hexagon head 50 the ohild learms to haadle both,
the sorew driver and the wrench. The mwte should have the form
of & rhombus for easier tightening by hand,

ﬁmao-wso-mu rpe taped with tho odges being
moothly rounded. This aystem 3lso includes the wheel,

This wooden construction cot is certainly one of the most idedl
toys as it guarantees o lasting tight fit by the bolts. The ohild
mst already be 3 - 4 years of age vhen starting structurel play.

- The smallest dasic box of $his comstruction material shewld
oomtain shout 100 pisces. Larger LYowns should oomsain ~ bYesides
the mentioned clemente ~ dase plrten, which offer increased construe~
tion possidilitiens. The sine of the plates have te correspond with the
siee of the regletes

7. Mafen reiluers

Other favoured and educational wooden toys are rediluys and
opooduags. This is the meet sinple model tey for & ehild. The
rail elomsnts are sssembled for rnilway oars or fer speed Wiy cors.
With the wooden medel teys, the ohild is imireduced 40 metien elememts
viset STain or car 10 b meved by hand. The memufusture of this
toy aseds more machines than the mtuotuutmnltmﬁ
---msuﬂmn is a vory inportant cloment.

™e mmallest dasio box must comtain at least 8 ourved tresks
88 woll as & train With two wagons.

Nore slpo extension Yomes vith straight and curved tracks amd
eressing tracks should be availsble. Sigaal, darrier, Wridge head,
oPARe, somtainer transpert, small oars, ete. should bo offered as
single packages.
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Vooden railway

or sposdways
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8. Jumeny

Bach of the desorived construction toys »ad the rrilwny
tracks are educationsl toys which stimulate the child's imeginetion
and emahles it to imitotc that it finde In renlidy. Mth
thess toys the child Yecoucs famd lior vith the different funections of
engineering.

All toys csn be wvrried sppropriste to the inclimation of
eaoh individual child.

There is mo diffioulty in the production of thess wooden toys.
The most important prerequisite for am aoocpiable toy is the material
vhish is uoods On ascownt of iir eharnsterieiic feature to chrink
and or swell it is possidle that after some time the stiok oonnegxions
do no lonsor Mt tightly, Wit vhen ¥ ln dided, ihere will Lo no
problem derived from moisture contemt. Decision for this is the
selection of the wvood whioh should be plaim (mot heartiood), It
mist de absolutely free of tensible strength. The $oy must de werked
out very acourately becmuse all parts must fit precisely.

As t0 the production, it should he comsidersd that the assembly
of the trains and wagons As well as the mini cars oaa be dome ia
cotliame vorlvhopn an no nmachines are roquired for asnoabl; -,

90 Py 1 BP _A_Se BOA ) 0Y WOPrESAOR
« Kiln drying ohmmber (comdensation drying oomld be applied)
= Out off aaw

« Ciroular saw (with extended spindle for rip sawing reglets)

= Wrface planing mrchine

« Thicknessing machine (altermatively: four-side planing maohine)
= Spindle moulder

= Rowting mechine

« BDemoh drill

= Malti-spindle drilling machine

« Turning lathes with eoreving attachment

« Pour=side moulding machime

« Dowel milling machime

Bowel-gut=off and chamfering machine

A et o i e




Band saw

Oontour sanding machine

Dagd sanding machime

Drun sanding machine

Belt sendiag sachine

Bage ssading machine

Sendiag stend (drush ssnding machime)
Various power drivea samal operated machines
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Introduction

Mring the first six years of a child's Yife 4t plays ahoud
15 000 hours and nobody 18 preventin: thic uctivity. ‘hat ere
they doins in 7 to0 9 houre every Any? ‘'Mat io or is not eousidered
a8 pay? In ohmerving oh!ren, one 1111 notice that everythins
oan booome o come in their hands: :mshing, Aressinz, eat! ng, otc.

that ve oall "playing” ie an explanation of the ohildrem :ithin
their ovm environmont, covering ‘wman beings, objoots, matticrs, events
folloved 37 the, besides listening, smelling, tastin- an? touching.

7hi'dren have their o:n point of views They are alle to rec'ise
the sipn! floance of people, obdjecte, matterw and rorin; 0 Yo nble
40 oco-ordincte thinge proper'y in their Yife,

Isaming W playing is leaming ty practical exporience. These
considering the play of ohildrem will also deal with their emviren-
ment in amother light, tryins tc extend the soope of cxperience within
the world of the adult,

Adthough ') typoe of toys in enrlier times for ol ddren are
lmown for their importance in treining, in thin uodem or'd eontimues
to ialuenoe ohildren 1ith approprinte toys. In former times, the ‘o
moteria) ime offored YWy nature and 'y the Aifferont :orkwhops, not ORI~
tod ror: the duellings there oh!'dron grev up. Mies oon'd live :Fth 4he
astivitien of the adu’t and the noture of mbieots wvar corprehensid’e,

Tany thinge were imiiated in »lay and uith this aetivity experimoc
vas coined. Pulling a loaded hand-ocart pives an idea of the effisienay
of o horse pulling a uilk trollere The efficienc of a truok ie not
understandable this way.

The more convenlent and eamsy the wor'd is developed for alu'is,
the more tediocus and Loring it Lecomes for ohilliren. Thus, one has to re-
oover the lost world of experience ingeniously Yy $oys. The indopen~
dent play is really essentia! for a child. Generetiny abjlities, over-
ocomes its a;sressions and solitude, oreates ite ovm wor'd and is de~
veloping the ground for intelligence, initiative, self-roliance, and
inagination, whioh ie a'so the starting-point for learning-uctivities
vithin the pro-socheol period. !hat ohi'dren formerly could see and
wderstand day Wy day as an unplonned matier of ocourse io available today
Y moans of Yeginner's teaching nids,
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nfortunate’y this developmont hac a'lno iis Gy way. he Mo
8dze that ploping froiliiates the Teaming process Yead to recom-

menlation to 4ncreace playing Ly using toys as 'earning an
training aldp. The toy ‘nductry lozion1ly renoted and developed
the se-ealed "Mucationa' ‘loy", Mth thie tominology ndoes not
inolude the toy (nality. 'nny of these toys are completely unsuie
tables As often they have 14440 or nothing 4o do vith playing.

L rea) n"n,r sen develop itoelf tonris *ndopemmoe vhen spontaneous
aotivities can be enrolled and the plaring ohi'd oan decide on its own

about progress and fMnalisation of 41n notfon. Aotivities based on oncs
own ohoice, the playing ohi'l folleir its idoas, oreates n¥.litieo on the
treok of mintelies or errors. Aimed, methodlea) learning in entirely
aifferent. 15 000 hours play=time of the infant and 10 000 hours of the
Juvenido-ago are seriainly worth giving sone serious thought to eny hor,
vherey vhen anl vith whet & ohi'd im playing.

Wed ic an origina) and livin:: material. Unfortunate’y, it is
2ot a8 much apprecinted in thic medern wor'd as it should 441}l be.
Therefore, i1 s important to roalise the value of this besutifu’ "o
deriale Uood im uoed 4in al) countries for many different products. The
woldm toy has o hstory of ‘onz tradition. Tn forwmer times it had
been produced exolusively in cottape intustrics, home workmhops where
the Imouledge of handiornft 8 handed dovn from onc genermtion to
anoterh. There ore ofil) family vorlmhops mamufucturing specis) toys
based on tredition,

‘The mohiner;y and equipment of the voofuor'dng toy induotry consists
painly of Vsht duty to medium machines, i7th monc Yeiny of the heawy duty
“Ype. The samo machinos are insta'lel in joinery and cabinet mnufacturing
plants. Ty cdding turning machinen, these operations produce specially items
uned in the mamufacture of toys. Tor monding operations drum=ho't, edges,
and dipo=sanding rnehines cre used. Printing is done on simple soreen
printing Jire. The staining and vamishing ‘s done Y dip and sprey
ooating oyuimment.

- — g
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In machining ooden toys 1. is advisahble to lwve oovere) machines
of the sane types These should be of o stendardisod rance oo that the
soame toods fii severe! machincs. Tesides the stationary machines it is
necescary 40 have a selooted range of hanl-oporatod machines. Joth
vashine types should be available in developins countries, vhere they
oann de muintained in & ane’l maintenance and repair torkehop adjacent
or jcined to the fnotory. Tefore purelicsing the machines for toy
produotion ane has 4o !mov: the toy range. Mor emch toy Arevingzn have
$o be propared, Trscd on those draringm, the lopeout and the ver: fo:
ithin the fhetory should Ve schoduled, MNMledine vhiah ‘n=plont materia’
hant Y4ng s otoms neod to Ve progxeaneds  Tn the plumning ctage, o fho-
tory for the maufhoture of variows dee! ns of tays, the arrengement
of 4he ver'dn; tablen and amsenbly lineo have to Be prepared 0 nocOMO-
date for teerany™: operation. Mo sane io true for the nooldnc amd
shimin: sootors,

o aspects of o vel' orpnnined toy produstion plamt aret
= A produotion flow without retum flows
~ Ooenveyiang distances have 1o be an nhort as pocaible and the trens-
poriation equipment nust bu cpprooriato $0 the mumfmoturing faellie
tiom,

2 FABMMR QGRAGLAY

The purclinsc of nash'nes to fnellitate the wor! vhieh a'eo oould
e done nome'\ly is JustifMed only Af the production coste decrenns,
alldy i Limroved on® produetion Yo inorensed.

ppoain: the onmunl Hrofit of a toy frotery ‘s in the aren of
7 A0 X0 on cumal costs of M1 1 000 0OC - this corresponds %0 a onpi-
) requirement of ' 50C OCC vhich sroduses the fhlloviag resun'tos

Profs abonens (P) - %&I % 100

r-%r.mss:’

In oomparison 1ith X° 220 000 capitn)

P - HlB, x 100 - 12,57

i
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eoninimin eeneaelly of o fuotery depeads on & mumber of f.otors.
Yot ontr norniyY opernting factoxs are decieive Wt a'so marteting. The
ware Uhe nerel emn alnord, tho more the purchasing pover exists the
ecrtes = 144liont ok openditure for alverilserent -~ one can ge )
‘Le mpouat,  One ealt produse g 'nage Letohee. T the competition

Lo ostreny ant dhe marlied {5 ome'l, the angortnment koo 40 Le Laoroased. .
"o meann one Moo to prodvce in nrmal! batches. "he “uieh eline {tso'?

“oen not ive any cvidanae on the econory and profiiabloness of the ’
fatorsr.

3 o T4 )~ - ot "y

T oothor industrs requiien {ho mamufroture of such o variety of Jice
a8 the ool toy industry, .o thin inductry soivices a “imited rarket, no
npeoln) neohines lave “wen deve'onede it to mamifboture in the moct re~
Stomal gy the toy fadustrys developed very snesla’ Jirs manufactured
enecln®ly for iin rance of toyr prodvets, The toy induot;: aluo Aeveloped
epoatal mashines for Itee)f dasod on nover driven wilis or protable firs
realiness Jig drodustien and desizn is o development teohnique. A
Mot a rangh pattern made fom off-cuts has 1o Yo sorev asnembled rhich
oci: bu oorrested in !is chape “efore finishing tho acourate jig. "ther
mechanion! or pnowietie alampo are used as o moant of positioninz. There
are oftea ona! partc required to fom the Jigz, meh ‘arper than the
vor' plece, to be maohined to aveil socidents.

Ae Qur us pogsidle & jir should bYe wpplied maohining various
parts cole for parts vhioch vaiy in length only. This ic poesible v
folding Jigns Alno It- appXring corev hecds one cnn oacl'y convert a o for
a4 fferant purtn,

Tho quulity of tho J!: dependd on the oki') of the operctor as we'?
o on the nateria' used. T & 'arge extent Jip and templates are
mamfbotured from Janinated densifiod wood, For Yecs sireesed jiom
aldh crode pYnved oan Ve uned, To held boring, acourate meta’
Tashinge chovld be counter oun,

Te Mo of & Jio deponds on the qunlity of the materin?, a8
uell an on {48 handMng. As mentioned above, the conrirotion of




Jlom an® Dixtures ‘n o deve'onment lteohniques Mic shon'd alwuys

atard i4h ainple Jior and later on namfteturc more compliecoted
ona.e

™n developiag countrien o fnotory shou’d not only he & place
of profuntion g alne o pluee of tralning $o improve £l lls necorsary
2 ntcp into ‘ntormediete rohine teamologfen, et the iz and
DMrture dorion ercl'en one sooner or ‘ater to canier understaa? neu
toalniiom,.

Yo

nfronre

oyn el foy clemants chioim or the follotring pases etn be maum-
Znodured ik wonintmuw of mieria and too’s. The narts oonsist of
four re vets (teod £lols) 14k & onure aronm nectien. Some 4oy elenante
ere wde of rewwd pode 1AL o diuncter of O oy and 20 mm.

he U-olonent

Jonpona’ of Lo Yons ad one chort nleses "he 7 4s elwo ihe

Yate Do ovoolous tinaln, ole he harse att tho ap@e
1

e o' oronu-gonent ;
Mo manetr of hls elenent randers poeniBle et camet or eowpensntoss’
angsailre The aldean=forncilon offorn -wuy pocali’ Yiddee,

e roemant an® 4he mui-to clement
0%t o ol fring trees cnd ‘mehies camared 1o & md or o fire
& & “ 4 .
a0y aonnecent ) one ot reatime e varionua ancte conatruetions,

giiel avesn-glonient (ithout slotoh)

other ovopn-atonent wile of atio'n [Mued one truaspesed wpon the
others Ty owmuenjtuends af 4o sartg In tue Yoveln, the elemenin nre net
ol i v aue an tap of the ether ‘at they n'so Interleck « sinilar
t0 a veaving struature,







The X-element

The angle

™e red pinsing clemat to be joimed




Ihe transposed crose-slement (without sketch)

Nede of three long sticks &lued and transposed. It is the most
popular clement when oonsidering comstruction properties.

The H-element (without sketch)

This element conpists of four mediumesised ctickme They onn bo
Joined only in one dircciior an’ produce wome very inleresting shapes,

e T-slement

This element is composed of one long and two short reglete.
Apart from the 7, ome oan also build up cther letters. The single
lettors are interesting in their varying sssesbly possibilities.
Wile the Toloment i preferadly used for piling up, the N-eloment
Joinmed in different directions.

5+ Mamden biliing hlsoks
Wooden milding bBlocks are considered o be the moet fuvoured of
ol1d toys. With thir pluin toy the ohild has rnany poonibilitien in fore

ming and Wilding., ‘Thas it ic one of tho beul ednontionad TOyrE .

e vasio clement 1o the cude tiged 40 x40 mm or 29 x 25 mm,
All the measures of the other pieces are deternined by those of the
ade.

Blooks with ¢ifferent volume setting differest requirements will
familsarise the child with basic elements. If the ohild $akes interent
in Wilding one should enlarge the dasio rARGS by an extension bdex o
moourage Muilding activities.

The Wilding bleoks ore 1osily made of matoria) from timber of broad
leaf specics tres, fininhed Wy sanding with all edges smoothly rounded.
It is better to leave thom ruw - 3.0 withoutd srface coating - booause
the vamished murface meles the blocks slippery whioh renders the tuildin;
and oonstivoting rather difficnlt,

Gentonts of the basto hoxes:

Small daeic dox: 24 pieces
Mdium dasic voxt 48 piesee
Large dasic vem 96 pieoes

- o



The Teelement







T™he beat
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Weoden blocks with holes
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Bach dasic dox should include different shapes of Yilding
blocks (See drawings).

Rutonsion boms: Doms with laths, Boxes with arches, bomes with
oubes, Yoxes with pillars,

The extansion bomss oculd Yo mamufactured with a comtent of
only siz picons to keep the price low.

The manufacture of a variety of wooden Wilding blooks which are
Joined together are those which consist of bores :n the dlocks and dowels,
vhioh join thome This kind of construotion for ohildren of two yoar is
best suited for their age. A new olement is addeds the \hbel, S the
child booomes fumiliar with the function of the wheel.

The conpesition of the cemtents of thess Yomes i0 the eame o
for the other Building dlooks.

e advantage of these Yoms of construstion msterial is thet
the basic Yoms require consideradle less s*terial than the besie
yoms of wooden Blocks,

e mallest dasic box seutains ealy three types of dleskss

Ons oude O x 0 wm spare
O slet 80 x40 x 40 mm
One olst 10 z240z240m
Pour vhools

awmum»mmm-ummmxumm.

Of osurss eash basic Yoz includes a wooden hamseor and & pair
of wooden pliers. VWith these fov olomsats cae oan rendily assssble
SAFS) OAreia gee, maall pereons and animals. In sddition, one should mamu~
fosture emtension material, An oxtonsion box should comtain the
difhremt parts,

¢ DltAag aseashly fexs

asther varistion vhivh differs s 1i411e fren the proceding weelen
strusturel teys is based on the regiet (slet) clement B4 mm wide and
4 w» Shiok,

[y
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Wooden construction material - " lin e te
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These reglets of different lengths have bores in a distance
of ahout 60 mm and they have t0 be joimed by bolts and mute.
Besides the different lengths of the bolts (sorews) there should
aleo be mamifsctured two different types of bolts: the slotted
hoad and the hexagon head 50 the ohild learms to haadle both,
the sorew driver and the wrench. The mwte should have the form
of & rhombus for easier tightening by hand,

ﬁmao-wso-mu rpe taped with tho odges being
moothly rounded. This aystem 3lso includes the wheel,

This wooden construction cot is certainly one of the most idedl
toys as it guarantees o lasting tight fit by the bolts. The ohild
mst already be 3 - 4 years of age vhen starting structurel play.

- The smallest dasic box of $his comstruction material shewld
oomtain shout 100 pisces. Larger LYowns should oomsain ~ bYesides
the mentioned clemente ~ dase plrten, which offer increased construe~
tion possidilitiens. The sine of the plates have te correspond with the
siee of the regletes

7. Mafen reiluers

Other favoured and educational wooden toys are rediluys and
opooduags. This is the meet sinple model tey for & ehild. The
rail elomsnts are sssembled for rnilway oars or fer speed Wiy cors.
With the wooden medel teys, the ohild is imireduced 40 metien elememts
viset STain or car 10 b meved by hand. The memufusture of this
toy aseds more machines than the mtuotuutmnltmﬁ
---msuﬂmn is a vory inportant cloment.

™e mmallest dasio box must comtain at least 8 ourved tresks
88 woll as & train With two wagons.

Nore slpo extension Yomes vith straight and curved tracks amd
eressing tracks should be availsble. Sigaal, darrier, Wridge head,
oPARe, somtainer transpert, small oars, ete. should bo offered as
single packages.
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Vooden railway

or sposdways
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8. Jummery
Bach of the desorived construction toys »ad the rriluny

tracks are educationsl toys which stimulate the child's imeginetion
and emahles it to imitoic that it finde In renlidy. Mth

thess toys the child Yecoucs famd lior vith the different funetions of
engineering.

All toys csn be vrried spproprimte to the inclimation of
ench individual child.

There is mo diffioulty in the production of thess wooden toys.
The most important prerequisite for an aoocpiable toy is the material
vhish is tuoods On asccount of iir eharansterieiic feature to chrink
and or swell it is possidle that after some time the stiok oonnegxions:
do no lonsor Mt Lightly, Wt vhen ¥ In dided, there will Lo no
problem derived from moisture contemt. Decision for this is the
selection of the wvood whioh should be plaim (mot heartiood), It
mist de absolutely free of tensible strength. The toy must de werhed
out very acourately becmuse all parts must fit precisely.

As t0 the productiom, it should he comsidersd that the assemdly
of the traine and wagons s well as the mini cars oaa be dome ia
cottame vorlnhopn an no machines are roquired for asnoahl; .

9 Neshidery 1im for » small sosle 3oy workshope

« Kiln drying ohmber (condensation drying oomld be applied)
- Out off saw

« Ciroular saw (with extended spindle for rip sawing reglets)
= Wrfaoe planing mrchine

« Thicknessing machine (altermatively: four-side planing meohine)
= Spindle moulder

o Rowting mechine

« Bomoh drill

= Malti-spindle drilling sachine

« Turning lathee with soreving attachment

« Pour=side moulding machime

« Dowel milling machime

« Bomlegut-off and chamfering wachins

|
|




= Band oaw
= Oomtour sanding machine
= Dand sending machime
= Drun sanding machine
= Bolt sending machine
« Dige sending machine
X « Seading stend (brush sending maohine)
= Various power drives mamual opersted machines
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