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ypéoowpﬁ’wgsqmvent i on screw for a toy buil di n§FéPK2/90321 3
conprising a shank with tht'é%s for screwing into another of the el enents
‘of the toy building set with a prefornedit hreaded hole, so that the screw

I s capable of resisting a force acting transversely to t of the
.screw at a distance fromthe elenent. 10 It is known fro@mmw @mlu tng sets
of the constxustrew f9peat soycbudldiogesed t oget her. Thu

-exanples that._ip_additigon_to_ordinary_coupling nmeans, such *8%0@bupling
studs and conpl enentary receiving neans, elenents 15 subj ected to speci al

| oads are al so coupl ed together by neans of screws constructed for the

puL pose. Themeh bsgmwﬁt%? &ehewrdfsi ath @cﬁwiﬁin gpma‘yorbmsidﬂﬂgﬁml émk&es in
others of the bui n nt s t [ t. is als NOWN
Lo use &r edeoRdrl4b08, £ SRRk pEep, e Rier Hor Tt iiho vt hqthee
el enent s of beletlne)yebamedtﬁgogettheﬂteynmadldium &edi fWidth & tprframedf t he
elements takagrdhdes hord, | Ub! Enat! khbastacy TRNREbatd Yr Fodisiafy o SUCN

a load is absorbed In t escrewmlts ection, an te
t ensi on abscfPFFRY %t-'b‘iangFPPlﬁgeEFethet@c shanjqy oty the isgces &%y .2 such a

screw i s kniys€ace f £P6mt BReUS1BakaRt, Specification 4 551 110. The Dani sh
Pat ent plication 872/ 89 discloses a screw 30 which bl ocks the flexible

propertll s of an elenment. Hare too, the tension is applied to the screwin
t he | ongit uditals dimewbi Snomatbgwbudidingr eetsl ofdaihe comsimns=tiion o t he

. |1 ongi tudi nal dﬁé e§2c:ii—§€3 Qieﬁngﬁtéh%ﬁe%\é‘% A @ tdh%&}:%t \%‘“ea%#@e

di anet er of rea sectl on of screw i s dete
PCT/ DK92/ 003"31at -in adéiti°n4t° ordipggy mtwdiw N?@ﬂtﬁ mESo @8 of t he

el ement intq Pihé h@tﬁ&éeahaScbﬁ\ gemedtatil FecRINAGy Wednie imdts
structure the ;l ns(hons of ii gent are oftent ﬁﬁ%renmm qﬁbsothat
t he di &®et ers‘t‘)tP eqEe hF%aﬂBﬂc%E t -BA9Ss ey AlSO: ©R tnﬁ?e ment of
force on t hamnsans\vof ssdeéesncoadtpacted Kprt thes pmmfset.ha'ﬁersmsscmm

component - of b LoLeEa AEhEAIABRCINS  SHEYo-RAL ohlbadie ilhstaige Dot ween

t he poi nt of™ ap Icatron o e contact pol e shank
with the el hersteé then buihdipg efements of the toy building set.

It is also known to use screws for securing wheels to ve-
20 hicle bottoms built with the elements of the toy building
set. The mutual intensified attachment of the elements

takes place in a fully satisfactory manner as far as it
goes. Such a load is absorbed in the screw in its
longitudinal direction, and the tension absorbing

25 properties of the screw are fully satisfactory. Such a
screw is known e.g. from the US Patent Specification 4 551
110.

The Danish Patent Application 872/89 discloses a screw

30 which blocks the flexible properties of an element. Here
too, the tension is applied to the screw in the longitudi-
nal direction.

However, screws loaded transversely to the longitudinal
35 direction of the shank have a significant weakness. The -
diameter of the threaded section of the screw is deter-



10 force acts) in which the screwis secured. Wth the re quirerrent of a '

‘smal | @%7section di aneter screws used e.g. as wheel :ﬁn 5ltend'
'to break 1n the area positioned around the surface of the e nent n tthe
screw i s subjected either to great static | oads or by puléq 2 5eg9.’

when bei ng dropped. A corresponding problentwill be present if the screwis
used for transferring forces in the transverse direction of the screm/ The
.object of the invention is_therefore t rovide a 20, screw for
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preferred enFfediceericting &ﬁgagmrew,eapmmysms te adrotaned begagenent
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ace on e elenent in
point oflthe shank with thefelement (thefaymfon yhich the

force acts) in which the screw is secured. With the re-
quirement of a small threaded section diameter screws used
e.g. as wheel shafts will tend to break in the area posi-
tioned around the surface of the element when the screw is
subjected either to great static loads or by pulse impacts
e.g. when being dropped. A corresponding problem will be
present if the screw is used for transferring forces in
the transverse direction of the screw.

The object of the invention is therefore to provide a

screw for a toy building set, said screw being constructed
such that it is better capdble of resisting forces acting
transversely to the longitudinal direction of the screw

and at a distance from that of the elements of the toy
building set in which the screw is placed in a preformed
threaded hole. [

This object is achieved as stated in the characterizing
portion of claim 1, since the location of the engagement
area - at a greater radial distance than the radius of the
threaded section - entails that the resulting moment of
force is reduced because the resulting arm is smaller.

In a preferred embodiment the engagement area consists of

a conical engagement face on the screw. The conical en-
gagement face can advantageously be caused to engage a -
corresponding conical engagement face on the element in
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fof f f ot f1f 1-f f f - 3- 24 MAY 2002which the screwis
*'pl aced. The conical engagenent fracg: ont he serew can adwant ageously, forma
transiti on between thesmal|l di agetey of 'the t-Flread'ed sectl oh ahd & shank
‘sectionhaving a dianmeter greater than sarpl di anet er- Thl S |s"e:x;5|ded| ent in
particular if the latter is not subject to anydi amefer ‘festritctions. Speci al
screws and wheels for use in machi nes 418y -have af orm whi ch%rlbwgwpz sz
simlarities with the screw ac-10cording to the ivention.

is known from "Laconstructi on m-chani que"” (1982), Editions de 1' Usine
.Nou-vel | e, phdehughef sgrey isn pAigiced -a Theuconjiesd] engagiemesityfiate lan shoul d
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said prior ar 0 rns sol.i ens e bending stren o
ametal rod F’g‘aﬂ'g 5‘& NI hteng?’rfe%‘#&derseﬁqqmb@"idnac ™f the
bendi ng nombatriogn abelitanmtefzerg‘.m&ﬁe:t vhainr aatiidv difameter.f THiss ri@l axs-

enbodi e enpe gt t I vi,ng di.fferent
di am 20 tergjgdﬁ'(()avi}tetvg'rlg1 q)%hwiben qIng(%2tér?%n\gf;{iéﬁ:q;(:"%V\qhsr %%tp% tqjle NeVar FE%ch t hat
of a rod hadllﬁg\eéia}hilﬁ@r’qﬁimtd-@étser correspond-ing to the di aneter of the

thi ckest rod part. This doesnot apply to hollow plastics elenents, which is
the tech-nical field of the invention, which involves el enments w th25a

certai n wal PPERianSSTewg, ang wheads o usg dfeMachdmase mave haves i | |

t her ef or e n@briestiiich hashdnpoPtant Fisddaritildie vianlivhe Sorigids- On the
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strengthat the séc n in‘wi t He st eppe conlguratlonls made, wi | | be
obt ai ned i nca@§ed- oﬁtt Sheyrdshibe mated 3hat the inventign concerps | 5 10 15

20 25 30 35hollbw screws of plastios, and that said prior -art con- - - -
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areas A th&e§&se\ﬁ°&d'§21“r?é:aduil Strangthyaf disual ly be
pref erabl e, mautalt h@&ﬂgﬁ@ﬂﬂ‘&ﬂi mcmeam e.the hHamdmhaﬁﬂa ay :lm’-OVI ded in

t hat the scr% %forprggdc emn et?ﬁ‘%[r%m%q’ Wt,ﬁhr%rrrgS e eadstlocs

mat eri al s SUC arp eages on I CS ures en ructure
wi |l have atheakamiatdve rfense érﬁ é‘éte Trdd itshemhagh egk auirtth tawesimlmqsi edge.

The coni cal -epgagRARIY: Jrh G thidd 8hR Hoa e r:ﬁd,ﬂﬂg Qarﬁffézfé%t %ﬁﬁlﬁ the
toy buildin et in the preferred enbodi nent i s usual produced
%@@Fr

by
plastid9 in Son DA AEVE g, Eheh LRI (ﬂ‘trﬁﬁ’@q*hroéfad@%rlqd Widile ke hHe
relatively geeadh tiatd o d oengageie \ftﬂ.&@i‘ncmaa@wﬁ agaawesdporee- f or med

wi th conpl eqent r£SSi ns. a 0] t|on at e screw i s
retained i nIIF sq_’loynstg‘r aﬁ“(%l #d\ﬁ%}een %5&3‘\6 néx&{lr?e‘%? ections
are engagednothiapply @qoeh!hlelr@tw miqmitqs:tﬂlaameam twindl cdc riesy tihee Ussthi S a
wheel shaf t nitliCE ey Wi Bhe ARRRAISD Ohritth USRI dirdh el L 1S

(p03|t|oned W be subjecte orc€ originating fromfriction w
hub of 2Bhe @heerrtadtmémlsetmmqsswg Ptmatnqrr?@%riéwmer |dipmetas afed or
tightened. Bhies dlenhitisaad M tHe ddFored HYtE FRIFAMY i9ERIHRS Haats @nd

proj ections which are esqri bed above T e prol ction may expedi entI
shaped as aSFERFE Kb ﬁ’(?ndi ‘?s'i%#trqcsa%ip th a

steep stop tzmﬂ?igui*aariamcﬁemmiargmwie s‘enlﬂ.or&rfdﬂ (die&ﬁeﬁeﬁterdilame_ﬁﬁ‘ré he
screw can beaGhiaeh bk 4 N6e & dGAIL S QeRddert WdraS A L are ] ust

formed by abo one convo 1e SCrew can / 08887
PGT/ DKk9Q1003%xrength of the section concerned will exceed that of the

section having the greater diameter. In plastics screws

according to the invention a direct increase in strength
at the section in which the stepped configuration is made,

will be obtained in addition to moment relief.
35
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-4- ~4~AY2002 hereby be manufactured by injection noul ding using sinple

<" ool §. The invention will be deggriped nmere-kully Below in cans.nection

with preferred embodinments and pith reference to the drawi ng, sin Mhich fig.
1l is aside view of a preferred:entodi msn; -of ‘a scr-ew accordi r!g. td the

-invention for use in a toy bU|Id|ng set, 10f|g 2|sashemat|'vn=2wof

~the inventidif, 99

the coupling between a screw and a th're%\éed hol e. for the dfeMk\?]

- fig. 1, fig. 3 is a schematic view of the coupling between a screw 15 and a

t hr eaded hQre for alflrst alternati ve enbodi nent of a screw according to

AL L e eMREFRLVFRIPIPVERE 2BEPFi AY PREVESFeY screw
and a t hr eaded thad eodﬂrdmge@mdemtt ereapécze:.eehpdi WEhl véudDly Ber ew
accordin t c t vie t ouplin

bet ween g tsporF‘Ieérle?eradrl tl%r ea‘c:ﬁ%%ngabé%éng ? ??dhg}rt%r a?klfx\a/ angodlomsn%J of a
screw accordiargd cﬁﬂ%é’#%@i@@oﬁn Yhati ghegsrrew ighfapmed withy af the

coupl i ng beslﬁ’@gﬁﬂl ;%Nxs?li%a ﬁi‘{:ﬁaﬂsgthﬁh&si:@ésaméeéfmlé' é@éﬂat' ve
enmbodi nent of screw accord e invention

per spect | veghﬁ% 4aRTF P bR g%%? eﬁFﬁHﬁBFHFﬁgePﬁaHetpg*v'eﬁ’f‘?oﬂtFBﬁét her
wi th a wheetufdalbeixl pimobumamehhﬁg of nbhehbélflfdt:ﬁg etﬁnfﬁéSaﬁéat he toy

bui | di ng sef. & (ﬂ ?1‘5 fi lgz?r %e Fem&gn ok ey of an ra{%;tgrnat

arr angement argung, he FR k¢ % e & aCeErdr ﬂﬁ e ﬁven WO
93/ 08887 P(‘m@@mmmefeﬁredzin prgcedoe.ti on and the threaded hole. Fig.
1 sho a screw according to the invention. It conprises a screw head 12
with & shank having a threaded 5 section 24 with one thread 25 at the end

faci ng anayS¥3emn R LRy hidingosetnhin kheapEgfesrefopmbadiventnifes

( downwar dl y déh@lliﬁrbﬁ@duéeﬁtbpnpias‘ﬁ/ﬁlbﬁhih§eEQYiESﬁdm%lhihyQ ﬁharrgltbﬁal Iy

posi tioned | i hole h e n,22 constit

borderline % clﬂ? 9@% 'H'Ig %59? ;gﬁeg sgggﬁgﬁ‘@iyhgﬁﬁﬁ S?eFQ?FveI y
smal | di anetles emgiagd!mem'esfaoésthensadmxbgabubam bg aogmedt withi aneter.
The ( revy Y r r ct I ics

i nf ectl’l%gn rm%rgpdp éméﬁﬁﬁt&géfgﬁg!r"é gr gf‘gsﬁ%ﬁﬁ g%g B ggkegéctl on 14
of the scre@ﬁ%ﬂvxb%nr%h@l%édlf%lté aﬁéetfﬁédcéﬁisé-éllof!a&!éezztbﬁuéehas a

greater dl %?é@éloﬁé'a@n&hﬁhéhbﬁégéétQSﬁTs' g@eZéng‘éB@dsh@nkssw éQPel4 has an
annul ar 0‘9 19 which is fo 21 and a sto ace 20. In

ce
a preferre Bdi"?reﬂ?th‘éuéﬂﬁnWhTﬁ ﬁgfeg(??rreﬁtg USRI ASs8c¥PBRL16 via a

coni cal quisikeaftcesihce the screw, depending on the vehicle side in
20 which it is positioned, will be subjected to a force ori-

ginating from friction with the hub of the wheel, other-
wise entailing that the screw will be loosened or tight-
ened. This is obviated with the complementary depressions
and projections which are described above. The projection

25 may expediently be shaped as a round knob. The depression
can be formed asymmetrically with a steep stop face and an
inclined guide face. Sufficient retention of the screw can
be achieved by these features, even if the threads on it
are just formed by about one convolution. The screw can

30

35



20 the shank section 16 having the same di aneter as the-bead 19. Since theé .
screw @0 Qf@ e shape shown in fig. 1, a hub 40, shown in fiqg. 7, can be

r ecei v¥@ tatably secured 25 on the shank portion 14 % 93100821 ’
‘bet ween the bead 19 and the head 12. The guide face 21 perm ts such
Teception, while the blocking face 20 predents renoval of Zhe MAY 2003gai n.
The guide face 15 and the shank section 14 correspond to the hole in the
“hub 40, and the conplenentary 30 gui de face (not. shown) of the hole can
advant ageous ihenaby ke drrpuipetured pextinje¢hion mewlding wsingeshupleo

- provi de a betdgyigui de between the parts during the assenbling process. 35
The head 12 on the screw 10 preferably has | ongitudinal grooves so that the
screw wi |l have a better finger grip WO 93/08887 PCT/ DK92/00321 - - 6 - 2
4 NAY 2002 wimie tirereaction Mils be descrilbeddnone of @hby hiselew eprnéon-As
appears fryomf] 7 e o] d
Wth an ég)eninr%g: ‘?’éh@‘g“ %&g%%%fdp?%l?&%éi\}geggésp&?%&éﬁ%?%ﬁ?éd% ool by .
means of whi dihe [dravingewlrahiehti ghtened. It is shown in fig. 7 how the
screw i s adapted to be received in a threaded hole 35 on = anot her el enent
30 incorporated in the to uilding set, sajid threaded.hol e 35 having a

coni cal sect ifd@wi 3 i3 %I%ﬁ%‘ﬁt% VP tRFE %r’é%‘%i%&’o%gﬁﬁ"%noﬁzaofsc it}
screw, and laodording tortiesl imvdntion dfarease cih |y pogi bubhétingos&tng
bosses . These | ocking bosses are adapted to be received in the | ocking

hol es 23~of the screw. The | ocking bosses 37 are preferably in the form of

smal | rot at i &ifl - B ifeta iSchemptic iiew oficthe| aupbing | betiieenyanserew.
The 15 hol es aid la t#iiSedi® RoDk!i £6r fate S@Fth Nghdvn Otk deid hey | ocki ng
bosses 37 into engagenent, and a stop face counteracting further
tightening. This is possible i.a. because the materials are flexible, and
because the tfiirad As hmssch@neeic priedh.of tthe |colel thg dtetween ski stedw

per son that Jt_ w,l ossibl e r OVJ C i ocki ng
bosses, ;g/m | &hé ‘(’:5%1}]:%%% %e’gﬁ%nﬁ'%‘é %nf%ﬁ%gt%{%ﬁ?%glf%ég %’F%%n%%%ggg |8§ t hen
provi ded wit @ asnswagseerdingcke ngheolreentipnt will be appreci ated that
the screw can be used for other purposes than precisely as a shaft for a
wheel , but the principles of the invention are presumably best illustrated
in that conndd@-orf i€ RFeBLAF VieY 1P nEhe d%"lﬁllr’r‘&ﬁ r%e'%‘é‘?e‘?ra? gerew
consi der ed amrieiachrshdsd donbe sSfonga ecdnd caktatnatithrey | elitddd Smdhedoes.
These syhbodi_es e, (St O vehicle bottomwi th a

Aot e s rachatalli o "t ol ifon

super st ftict ure as wel our els. Wien the overall body is
subjected to a load e.g. caused by a drop, torsional

fig. 5 is a schematic view of the coupling between a screw

and a threaded hole for a third alternative embodiment of
a screw according to the invention,

25 (
fig. 6 is a schematic view of the coupling between a screw
and a threaded hole for a fourth alternative embodiment of

a screw according to the invention,

30 fig. 7 is a perspective view showing how a screw according
to the invention together with a wheel hub is placed in
another of the building elements of the toy building set,
and

35 fig. 8 is a schematic view of an alternative arrangement -
of the interlocking of the screw according to the inven-



forces will occur between thé subbodies incorporated in ~ 35 the body.

During the drop | oading these forces.are con- __ verted to nonents acting
bet WeaMOt93£0888Bbodi es. The no WD 93/ 08887 PGI/ DK92/ 0032 1PCT/DK9I2200820AY
) 2002 nents depend partly on the size of the forces, partly on the armon

which the forces act. Since the engageneny area of the scre\zaétg%?%ﬁl
c e

section 22 in fig. 1) is positioned at a greater radial dis

-longitudinal 5 axis of the screw than the radius of the threaded section
24, the poi ntich ap@l ithal ithirealdeldhxdl@.ce will be noved fromthe

-term nation 22a of the threaded section to the transition 22b between the
coni cal area 22 and the shank section 14. The size of the armon which the
force acts 18ig.| 1 Ishowsdac seriesr eigpondding thethwi inventiopl i Tht com-22b

will transf Ogﬁéeaeadb%ekph@%aaqtz wewm d NehddiaNSHeIng &"{:ﬁfé?&&?Of the
screw 10 at di stance formthe buil g%el enent 30 to t ensi orce

acting i B t hEersdgm 4di H’é-lthdﬂngcﬁhﬁ'ﬁa@f heétthey eng faging awgysfrom
preferred enmgadi gemlewoheade 1961 &Wel)ftﬁrhﬁdéﬂleﬂidﬁbn VLI e BmLAALES!

engagenent area 22 r.ovi_ded et en a se t| n_24.of e screw
and the restd8fmf'ﬁ§d§wg&l9 P4 SSPHER f&%’% Wef “g?g‘w ’éﬂ%‘a W’t#g 20 the
el enent 30 amdot dismedgdicadd yapdsidignest Jocking thuhesieZB hoTke 36onhdalhe
threaded cougli g of? 22Sine th 'R el HTMHAE V1 £ f@#icﬁﬁw 6 %egztﬁQd 36

are invol ved, the engagenent area of the screw w

cont i nub@s c&hF@éldeﬂa(?@c‘:liﬁ’“p?écﬂaé’é“%matjt‘fﬁié shall Jianeteraand gap
between the e Frages ofbthedWorew @mtahﬂc Hadirky |dtg’réﬁtéﬁed£§théﬂéi'he'rﬁéces
22 and 36 will be res%e%hto et her und exte machan}- oﬁgces Fig.
3 shows anot f&FE é’ "é(e%i&ﬁ ’{Fgrqtbl%d"?'ﬁ‘é B oRY wher e
t he screw vi pliastids dajedtieont mmlﬁdngs ariﬁ elatd eick yttwrmf@devmshalhg
threaded sechidich The Shafit BUcts; ¥ EndSEERD BdBhelRCLRAAEaLY Of
t he screw has Sare di anet er readed section e screw.

Rel i ef 1%kesl@l asd nbee comdsadn f@qeeé@ 4:!1% thas 3 rpater fdtametese
engagenent f%ﬁanZ%thwmeaa@dofseumﬁx 24lheri&raagiad &s&el&m ifengkegrnt 30

termnatesma tep 7 PCT/ DK92/ 00321 - - MAY 2002 W se
expansi on, pgaég& g’g‘ﬁ’?‘ ‘?E‘?eeél"éi‘f K Q‘b’r%df%?e 21 agdsRaped
contact |i nes&bp T:‘Ialce ambodmanlprmmm enbrsd idnal the tdieasiane4 tweehai cal

effect as the amiodifantysha i ldrd ) & sl S ddifedl PGl ide Fa8BPLCAL T ON

5 22b w |l oSit1one he co
the shank section 16 having the same diameter as the bead

19.

Since the screw 10 has the shape shown in fig. 1, a hub
40, shown in fig. 7, can be received and rotatably secured

25 on the shank portion 14 positioned between the bead 19 and
the head 12. The guide face 21 permits such reception,
while the blocking face 20 prevents removal of the hub 40
again. The guide face 15 and the shank section 14 corres-
pond to the hole in the hub 40, and the complementary

30 guide face (not shown) of the hole can advantageously be
recessed with respect to the outer side of the hub to pro-
vide a better guide between the parts during the assemb-

ling process.

35 The head 12 on the screw 10 preferably has longitudinal -
grooves so that the screw will have a better finger grip



The structure shown in fig. 4 may be considered as being conplenentary to" .
t he st own in fig. 3, since the threaded hole 35 | med
with t#éﬁgg}nw section 10 36, while the transition betwegﬁ‘.rm%&t/hﬁ ded’
section 24 and the rest of the shank 14 of the screw takes place stepw se.
‘Here too, there will be a ring-shaped contéact |ine 37 on WCMAY'?[U% nt of
application 22b will be positioned. The screw w || be in engagene th
“the build 15 ing elenent via_the threaded coupling 42. Fig. 5 shows a screw
wher e the thr¥B8BJtRecFrERW240dSyde R Saeveddnty anathar fdemens. t he
- ﬁclrew with a Akegpbaarbnfte&sefiign m,armieerendTrfe;dfﬂ aneto]gr te téliﬁévhﬂfb'ﬁtﬁd
ole 35 20 w e_cpnsta Iyl 0 to the sur e .of the e nt, as
will be seen,iéom?xagea%f)g%ngg rg’g'lttlhe\%fnné)péar?gé‘(‘?er‘r%‘n%%arlesa a&%ﬁ‘fq—g’e Te-
di sc-shaped, aeidveha spegibljyi consttraaiied diaadn by2imeging dfe widsih itheed i n

the out ergfi‘ngcPéwt 88ndbacC thgheneea 143 12 3Hdwdh 16 FIYS 2 i Ugjd!r €
corresponding to the one shown i na?}‘?: %%Sq,ig\g%ere the point of application ‘

22b is noved BGERVT 4t ASAPAREY tor B dihrgaded,hqlie 37 Ak, the
shank secti onandbhéei allepeati dod incorporated dmawhe ey buiildiniS det,

i ncrease the w dih di.s6-S e r i 0Q,_ t he
Iscr ew w || beg%g{jagﬁiéﬁg{agdt héﬁ'te h?ggggﬁ%la % §%§' g’% %%§%§%§%W@éhvﬁf t he
t hreaded coupcempyementaryi foc$ieorond celle seatd@ima@? ©fs it sare gandt 6
that t hejlél hregednsgst fopméd i thhewdhdlland@rda11¥ Posid dridd WysadRs

section of the shank with a_stepwise in- , creaSe in diameter. However,

it shoul d be REE8ESt R4r These heckingsHOBSeETADR 208 2 Xy benyessived ¢
I~'~;_hank80f ht he mmx;&eMbbkhﬁgV\agg.eg_edsi £t Fr&hmvheuwh &d&ikgﬂ@t @Jfaa_s@‘efsict. )

I g. shows alternatlve I gent t scr S Isn f1qgq. 1, -
where the thr@dgﬁesgf?%gﬁagiyognt %E'esd"%é“v'\‘/' r&ggiﬁnfg%\g%&%ﬁ?&nf%'ﬁ on 14
of the screw vricaknohscawhddet the bolesh@3puiilldi bg elsymoetri®. iMeo which
the Scre%\%haiﬂafée weigveflushfava BhiRaded faRle siz-wiingh t%”Lgld&%m fheoni cal

section € SCrew Is cougl ed with the 10 building el enmént 30 via the
t hr eaded couplPrljing basgesha7adHta SRIagementy Bo\EeStORe £8G%w and t he
el errﬁnt bi s (-ca?ﬁt&ﬁﬂadthnggfg&khleﬁf ﬂi&gﬂddﬁﬂ.@sﬂ?%s?ﬁsb\ﬂaisﬁlbaree O5|.<'a.r‘—sr.anged
in the bottomof _the rea al.e an e pt ed t.o.be receiyed  n t
tip of the Sgkgﬁpvﬁet%Eetmg%ﬁggeﬁﬁgare %&ef?ﬁie, and because éﬁe threa
25 has a great pitch. It will be clear to a skilled person

20 that it will also be possible to provide the screw with

¢

locking bosses, while the conical section 36 on the toy
building element 30 is then provided with complementary
locking holes.

25 It will be appreciated that the screw can be used for {
other purposes than precisely as a shaft for a wheel, but
the principles of the invention are presumably best illu-
strated in that connection. A vehicle built with the toy
building set may be considered as being bodies consisting

30 of several individual subbodies. These subbodies may e.g.
consist of the actual vehicle bottom with a superstructure
as well as each of the four wheels. When the overall body
is subjected to a load e.g. caused by a drop, torsional
forces will occur between the subbodies incorporated in

35 the body. During the drop loading these forces .are con- -
verted to moments acting between the subbodies. The mo-



15 holes 43 fornmed there. It is hereby ensured that the force provided by a
wheel nounted on the screw does not | oosen the screw fromthe buil ding

el N0 BPO8SBMAI s mi ght ot herwi se occur because of the gr eRCT/DK2A00321t he
‘thread 25. This great pitch is caused by the wish that it should be 20 easy
‘to mount the screw during play and that the production of t NQ@[}?ﬂoul d
be facilitated, it being possible to manlf acture it by neans of si e
“tools. 25 30 35 ~ ~r MAY 2002 ~ screw for a toy building set ~IHETItACT

s A screw f ?ﬁeﬁcé ?;‘lfheéékhdldpaﬁtﬁgtoha’téhé fgm?ﬁko\ﬂ tthgafbl%@%de t&&q?h% for
.screwing in anot her nts o e uilding set w a
pref orned t Aréaddd® iyt e h#%% g ggprgeﬁdaﬁFedg3§°Pe§ end; igfpa
transver sel pﬂ cchéesahemk( thet benicadwsattiodi 2Radoe fiigomit)hdselpensit . | n
10 el ongati t e t e rea by
oy g hé’t Q i@%@eé 045981 His%ﬁhélé/ P%ﬁx e oK %Qgeme aai

whi ch the screw n, engages a conplenmentary en ar ea
on the & herakigy a1 ¥l necEev thanekhef spdduswPEh thee thressdesd sesitdomhe

screw i e thysy smrﬁ@ﬂné Ooﬁnaﬁﬁﬁﬁéa’ﬁ&]bﬁhofstﬂes Fbireaedriall ORI 15
radi al di stance fromt On@iéﬁ'dﬁg ﬁeOf t he .sgrew than the radius of

the threadedRWtithey .t threaded section to the
transition 22b between the conical area 22 and the shank

section 14. The size of the arm on which the force acts

10 will be reduced hereby, while the point of application 22b
will transform a bending force acting in the transverse
direction of the screw 10 at a distance form the building
element 30 to a tensile force acting in the longitudinal
direction of the screw.

15
Fig. 2 shows a preferred embodiment of the screw of the
invention, where a conical engagement area 22 is provided
between the threaded section 24 of the screw and the rest
of the shank 14 of the screw. The screw is screwed into

20 the element 30 and thus received and retained in the
threaded hole 35 and the threaded coupling 42. Since two
conplementary- conical sections 22 and 36 are involved, the
engagement area of the screw will likewise be a continuous
conical face. In practice, however, there will often be a

25 gap between the two faces, but owing to the flexibility of
the screw the faces 22 and 36 will be pressed together
under external, mechanical forces.

Fig. 3 shows another embodiment of a screw according to
30 the invention, where the screw via its threaded section 24
is threadedly coupled with the threaded section of the
screw hole 35. It will be seen that the shank 14 of the
screw has the same diameter as the threaded section 24 of
the screw. Relief takes place here through a bead 41 with
35 conical faces, the engagement face 22 being one of these. -
The threaded hole on the element 30 terminates in a step-



t t Patent Clalns (Anended) : 1 A screm/( t ay
bUI | di }Z,Vé)g%({'&éﬁ?d conprising a 5 hollow shank (14) with a té&é\‘&&f’g@% oh’

(24) for screwing into another of the elenents (30) of the toy building

‘'set with a preforned threaded hole (35); 8ard screw (10) b|

pl astics material and provided as a holl ow body i ncluding sai
and being adapted to resist 10 forces acting transversely to the shank (14)

RELSE Y

of the screwWiss expangighange Fhat the epgagpmepgoface hexer i dusta r |
zadin thatfd:ﬂn@dl a&'ﬁﬂn f-shapeaheeadadtgﬁhéomcZéhihh@x@aa&wems an
engagenent ar rew ages a
conpl ement ar )P%ééﬁ%ﬁ ﬁ?hﬁﬁgﬁi(%mﬁ‘ﬁ%n P‘ﬁ]g %{P—ﬁﬁ?gg@ %&@S?SOF e toy
bui | di ng set dmbordtment hshowhr bndélighoke &€3Bre sbet patinthefsapelicatt)ions

i 1] | 44 f h
Suppofteid%' N 24, &) 1?%2'ébgﬂﬁﬂ?%?a?ﬁaﬁﬁée&omgb% ﬁ*‘a: ggce from the

| ongi t ud | axis o nthe ra

(24).

crew Ius O

e threaded section.

The structure shown in fig. 4 may be considered as being
complementary to the structure shown in fig. 3, since the
threaded hole 35 is here formed with the conical section

10 36, while the transition between the threaded section 24
and the rest of the shank 14 of the screw takes place

stepwise. Here too, there will be a ring-shaped contact

line 37 on which the point of application 22b will be po-
sitioned. The screw will be in engagement with the build-

15 ing element via the threaded coupling 42.

Fig. 5 shows a screw where the threaded section 24 merges

into the rest of the shank 14 of the screw with a stepwise

increase in diameter. The diameter of the threaded hole 35

20 will be constant right out to the surface of the element,

as will be seen, so that a force relieving engagement area

43 will be disc-shaped, and the actual point of applica-
tion 22b will be positioned in the outer edge of the disc-

shaped area 43.
25

Fig. 6 shows a structure corresponding to the one shown in

fig. 5, where the point of application 22b is moved even

further away from the longitudinal axis of the shank, the

shank section 14b being provided with a ring-shaped por-

30 tion 38 to increase the width of the disc-shaped engage-

ment area 43. Here too, the screw will be attached to the
threaded hole 35 of the element 30 via the threaded coup-
ling 42. It is common to the embodiments shown in figs. 4-

6 that the threaded section 24 of the shank merges into

3s the threaded section 14 of the shank with a stepwise in- -

crease in diameter. However, it should be noted that the

t



. in that the e@gag%ngneffec«%s on the screw (10)

(

20 2. A screw according to claim1, character i z ad in that the
engagenent area (22) of the screw (10) fornms an engagenent face with the
shdpe VWD 93M888hul ar collar. 25 3. A screw according to cl RCH/DK92/@A32t h a

r actarizadinthatthecollar|sforrredbyacon u o
‘face. 30 4. A screw according to claim2®r_3, ¢c har ZEtmfmd in

that the collar forns a transition between the threaded section (25) with

~ one dianeter and a shank section (14) having a dianmeter greater than said

di anet er. 35ghank B€r eheageicdi R I bd aredkdned in htmw @rﬁatbécéubez ad

L - 12 -z ~
M AY 2002 and the other el ement (30) formed with the threaded hol e (35) are
provided wi tf‘igo”ﬁ' SABWE RN %Qﬁ:re‘i%%ﬂ% (ér?ﬁoc?{ﬁbrpé %E%ﬁé’”éc{-éﬁ) showl: A

screw according to claimb5, c

engageneht fiRefig?) 1@f "Pﬁé’es&t\%/vf(hﬂﬁa‘?%% %QCFjé%fStz‘brféf deR® eSSFEN (23),

and L ha}3 Egsmeﬂgagemmbt ﬁ:ﬁ@es(tﬁ@:)(th Qsa‘echhls:zm)tmeroxel1§ﬁ@r&c::ééi@)s,-hQSaaiz:oheas2I
one kno or e n e ession rew _accordi ng
to claimb, %a% %g E‘ ?% }ﬂ'ﬁe d'q%o‘ﬂ? (FA" érﬁ*é ’e‘é‘é%‘ﬁﬁf ﬁ
asynmetric sschewhhascbeenrrbaremathl |lhas ta mg'@dndadppbemfmmsarw ng as
a stop face,lfﬁéyieﬁ' 8ohliead %e@ﬁtﬂ&@%éer%&%&% :E&”&?ué %a‘?gsypeﬂa

mut ual | ockin enent s rou agenent etvveen
depr essi®n (129}1dén9Ae§GF'9wta@90ﬁ’&l% he thzgaded coupling 424 and she | ;

a din that saeithenad €4z)ings betiwdsh Bhelusdrenant) ﬂwvaéthe@e agound the
Sgagﬁ Zf At hggrs'griggd ?f gop%ierfA E%?dkﬁ!r}/g At‘)'bAéYseesAl:fg lﬁch are ar-
ranged in the bottom of the threaded hole and are adapted
to be received in the tip of the screw in the two locking
15 holes 43 formed there. It is hereby ensured that the force

provided by a wheel mounted on the screw does not loosen
the screw from the building element 30. This might other-
wise occur because of the great pitch of the thread 25.
This great pitch is caused by the wish that it should be

20 easy to mount the screw during play and that the produc-
tion of the screw should be facilitated, it being possible
to manufacture it by means of simple tools.

25

30

35 -
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35 5. A screw according to claims 1-4, character -

i zed in that the engagement faces on the screw (10)

SUBSTITUTE SHEET



Oo/e(e& ()- LSZ10% & ()- LFLO%& ()- L, 10%& ()-
109% & () - KeKoKpKgKr KsKt KukvZ: & LM 10%40 @& 1) - SME10%@ @& (3~.5*=
Lle%@@ ()-10&10&10& L109R& ()s * & "109% & & {)s WKEKKKEKgOVZ: 2 -,
‘MM 10%@ @ () - SM 10%@ @ () - SM 10%@ @&.1) * SM 10%g @&.¢) - SM 10U, @& () - SM 1
- 0%@ @ () - SKKKKKKKcOvZ: <
LM 10%@ @ () - SM 10%@ @& () - SM 10%@ @' () ,SM 10%@ @& () 1M@€%@ Sy 10
@2& )

. Y@ @ () - SKKKKKKKKhH, : M 109%@ @ () - SM 10%® @ () - SM 10%

Y@ () SRR P e P obRi 1 TSUPEIbG B T) o ToREreed Jodn R
'()-SKKKKKKK§$#+ame1ﬁ9@?€ﬂbd0W@F@BCONPSngﬂﬁﬁrﬁﬁﬁepréwblﬁmﬁﬁ@E?O)aﬁﬁ?

KI' M 109@ SKKKKKL} L~] <+: M 10%@ @5#10%&&’
0% O %%3/%&({? gg@ YL-] ()-
KI M 10%@ @& () - SM 10%® @ () - S}Lf MNOLPPQ [ : +: M 10% f 31#10% & () -

S#si(f?ﬁ/&%(%)gp /30304 bhobtai RSLOB G1binrh, SELRVRS R E ¢ o r9-
Tovad () Dio7 1 o T8 Hhogothe. Snipgonent, ?ef- kodirel Theurbrouam R

(1098( & () (10)#&6&" a€' least- 6h8Y@BpECRsElonH( 2698 ( &nfl) that' tBW-&n=& () -9
0% @) & Y110 &
(1o£ 8()& 8’ ﬁ%—‘ﬁ?%%@ Y%M Pty %B‘é&/éf%x fﬁl’ﬁ%“%( ié o, ﬁ%f Q%VIJ‘F‘aS&M Y1
10% 8( & ()ODGQkHQb% 3?)&f9;-” rgggpﬂ:gpn&ip) the rlepre%ttan()(:z:ﬁwrm%(& ()-
f8 10%§( & () Nor mal " Head| ng 13] c" Head| ng 23] c" "Headi ng 33]c"
Fbadlng 43 "Headi ng F% Fbadln 63]¢c" "Heading 73] c" "Heading 83]c"
" Headi ng 93%0 AR EEF%UIFC FQ@PQpﬁOFS 1” PIVOBERHBOEX2 © Kdehf mp
( | s#, s4s<CO\VR: z<e>@ G\BADERAB] thegGepred¥ion, (23) is asymmetric such

Cuvwocyz( | ] B oS REMEGRARRY PHLEoGF! DRENBLSRRBP B A0, SE5IREEe

" #SYE () * +a- s£0p28466788nd an inclined side face serving as a guide
<=>? @ECDEFERLd KL YNEPHRRERY VWS Ek L hg 02D ¢HE! 87 bt h TRORAL- LG VanG k=

ment between knob (37) and depression (23).

8. A screw according to claims 1-7, character -
i zed in that the thread (42) is formed'by just one
20 convolution around the shank of the screw.
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