WD 2006/ 132693 PCT/ US2006/ 011550 1 | NTERFACI NGS BETWEEN BLOCK TYPE AND RCD

AND CCNNECTGROEMBEsﬁﬁNSTRUCTICN TOY SETS 5 Background of
Mul ti-part construction toy sets are very popul ar anong yohggﬁﬁE@g@ES%

' parents as well, as they allow for a wide expression of inmagination in
i assenbl i ng structures and devices from the individual conponents of the
. construction toy set. Typically, a construction set will 10 i ncl ude

| Govi ces. Hovever . i n man)NTEREACINES Be MR BT ¥R ARl TRe” oot on

"their own, to assenbROD AND CONNECPORCOYRE CONSTRUCTION WYSSEDS bui | d

I structures and devices that they envision. 15 One of the popular nulti-part

. construction toy sets is manufactured by K NEX Industries, Inc., Hatfield,

" PA, and sold under the well known "K NEX' trademark. The K NEX construction
1 toy is conprised principally of individual rods and connector el enments

desi gned to dtcoBagkgsoundof inverdign | ateral snap-in assenmbly in a manner to

" enabl e | arge and co _ f rigidity
- to be assenbl ed. Thgm@'ﬁlé% ?é'ﬁléé{;}cﬂ 'flstg se@%ﬁ%ﬁ%@%u@u%&eagﬂ(%y'g@grq%escri bed
' in the dickman chid&n, Ratcepaenis 66 1wdl Bs they3FovBaor a, whig, &fPessich 5f 350, 331,

f hers. The discl f i
et Q?enﬁte *e anneaton R heSufting, SREER T sfoss " aP P s natdlRl oy Y

coqstruct i on toycorﬁp@femmf ﬁfewhdsﬁudsﬂomby%bvl erlﬁalﬁh adon8Rudtdhesbt willer the
'Lego", " Mega Bl oks", and hese styles of construction

" toys utili zelthol NEHAB | SBERECON Bm[ﬁ*?élk‘b"?ruﬁ?oﬂse@f A @sgemily A ne; uinare on

provided with a ﬂ:iééﬁﬁ'déché%f ﬂawémrin%bmﬁtf%% aﬂrdHSSQtﬂwEQ:sekbOWWéinﬁé om flat

upper surfaces thereof. The %eorretré bl ocks‘is such that
proj ecting st udsowforolfeirsves Ko mggenpble; th@émdﬂédualmmpfmdtsm@@owa‘.m%tmgs

PCT/ US2006/ 01155Q 4 structures and devices that they envision.

15 One of the popular multi~part construction toy sets is manufactured
by KNEX Industries, Inc., Hatfield, PA, and sold under the well known
"KWNEX’ trademark. The K'NEX construction toy is comprised principally
of individual rods and connector elements designed o accommodate a
unique lateral snap-in assembly in a manner fo enable large‘and complex
\ 20 structures of considerable strength and rigidity to be assembled. The
\/ K'NEX construction toy set is covered by and described in the Glickman
U.S. Patents 5,061,219, 5,137,486, 5,199,919 and 5,350,331, among
others. The disclosures of those patenis are incorporated herein by
reference.

25
An older but nevertheless still popular form of multi-part

construction toy is of the studded block style, such as marketed under the
“Lego”, “Mega Bloks", and "Duplo” frademarks. These styleé of
construction toys ufilize hollow blocks or “bricks” of rectangular
30 configuration provided with a plurality of cylindrical studs projecting
upward from flat upper surfaces thereof. The geometry of the blocks is
such that the projecting studs of one block may be inserted into, and




2 frictionally retained by, the holl ow bottom area of another block In

various CcoRPHREte8se30f positions, enabling a w de varietycp EMfsky €s to
be built on a block-on-block assenbly basis. Although thei‘golfrll]ssfﬁroufgt |Bon

options available using block type conponents is sonewhat nore limted than
5 wth the rod and connector system descri bed above, the bl ock type
construction sets remmin popular with chil@en and parents because the

i ndi vi dual i) d d
wasenbl ed by snal Teianaiveni e F TR o R Bfech B i ARG A RAGR £hae "
bﬁt hb|0f L hte aboveccchtelsinatgdmcbfrpmdiﬁaﬂd, em{btm@awidemamm%rmlstrmtu:asittorbesmmtshand

t he bl oc e construction, sets hav el.r respective advantages, e
present i nvgﬁt i onfit &e Qc'i‘Bn“PfQ‘f\Efi %Séea"% oY A&%Hﬁgkﬂ e Fon qyn%%ﬂ%o%?)proach
to interfacing thgydiplecidiid deytyﬁéfdoﬁf@%nté&st SaIRSWIRAt SRS liited ithan set s,

such that bl ock conponents can be readily incorporated into structures nmade
primarily of ribd Wity thededcend conbaciat $ystem desgnbedoabevescthpoblogiett¥re and rod

and connect or el egmalidcfsdt EMeRP oot CHIGHEA dtchaehit bagRLogra! o

into structures u I'zing construction el enents suc
Dupl o and Mega Bl ibdividugDeapnpanentsmiendito e somewhat largerandsareleasiohandied de a

systemin which «unlts may be easily incorporated into
structures prinma fﬂ%ﬁﬁb*@ﬁ%af%@ggk%k#%hnector (K" NEX) type, in order to
en@épce and expand the buil ding experience of individuals using primarily

t he>t od and ZE copnect or components. In the Gickman US Patent

5,238, 438 t het® é@ﬂ@ﬁ%ﬁﬂdﬁgiﬂﬁiﬁgﬂited form of adapter block intended to
permt the joining ofR@oghiHﬁg Bbi Hethustehé @bove ldestriadr@dsarid! 6driHeetorHovever
the disclosed arrangenent had limted capabilities and limted flexibility

and thus is conslyBeceBstion ¥ie aidi Wenblpek fipensoRstructian $e& DRYR IR or the
purposes 30 i nt eadeshtiv¥QaAREHes 2R3pBsdnt URedRACdelske Qo provide a novel,

simplified and useful approach to interfacing the two distinctly different

15 types of construction sets, such that block components can be readily
incorporated into structures made primarily of rod and connector elements
of KNEX construction sets, and rod and connector elements may likewise
be easily and usefully incorporated into structures ufilizing block type
construction elements such as Lego, Duplo and Mega Bloks.

20

\J Preferentially, the invention seeks fo provide a system in which

block type assembly units may be easily incorporated into structures
primarily of the rod and connector (KNEX) type, in order to enhance and
expand the building experisnce of individuals using primarily the rod and

25  connector type components. In the Glickman US Patent 5,238,438 there
is disclosed a limited form of adapter block intended to permit the joining
of a K'NEX siructure fo a block type structure. However, the disclosed
arrangement had limited capabilities and limited flexibility and thus is
considered far from optimum in terms of its usefulness for the purposes

30 intended. '




As set forth in the before nentioned dickman patents, the K NEX type rod

and connect gyoSy&i8igeE ol | ows a specific geonetric system Pt As2dofd SLEMENE S
of a progression of lengths such that a right triangle of one sizeis

conprised of rods of a first size as the sides and a rod of the next 5
| arger | ength progression as the hypotenuse. This principle applies
t hr oughout the progression of rod | engths3such that a rod which is a

hypot enuse of one trign S| . ut .
Currently, the K NEX &o%tgﬁgﬁlg%ﬁ%e%%?e é@gpcg%%oaéﬁ% Rgﬁeﬁﬁ?- ?jﬂg meo si ze
categories, a "siypaded dhdsongecton syestéradollowsbatshecific iggometricnsystemdbitis, and a
and-sof ter - bonpolPErEmSS al & PHGRAEn I HAE P gt = Bk PR gEShe ne
standard rod andsig® R ehsised UTROMESE & fiff ¥izeh®y Bbiddseind@ed bNhg et ref erred
to as "K NEX'_ conmponents while the 15 | arger size conponents, directed nore

speci fical Iy & o 'arger| lepath arasressiay aspier ByrqteRidpa: o Hys "Kinoinle Napgrties
conponents. Bot \ ' ' : " NEX

| ndustries, | nc%gasdﬂgggl@g{e% E{Odg{éécsﬁﬂgﬁ(%?éféé@gs;?sﬁ%ﬁhgf %ﬁggﬁmgrgrr‘lg%reﬁct i on
systemto 20 behypotgymseiof enevdrigngiehpaxbpibe sidd okenotkenEic. iyroughmit. t he
geonetry of the blocks nust be conpatible with the geonetric structure of
the/\[od and connector set, in order to be able to be integrated therein in
a @9ni ngful  way. | Gasrantlh, the KHEX tdueaid] bbtteotat s¢sRrd bfeXmadmdéd fretion
sets”" have a, substantial .existing,nroduct base, the present. invention )
cont enpl at es"c;S.W?es'G@ec%?g%rﬁéci Iﬁa n rﬁrer?é’-ieo.r@&c%doﬁgo icl ,rechg bei g
structural ly sigdiel ah@ 4 “ﬁgb* @RAS ditbeleiemerd 34 iyedny@d amdleplchiidred, Mega
Bl oks sets, will have somewhat djfferent di NEE ions, in order to_be fully

conpati bl e wit h WhigY hagiagenant peften fomRanents, fodisrasl candeciarneEobr
systems of the {5 MEX-aRdl Khd mﬁéaﬁg(.%dr ﬁmdgﬁc nekfok NRbnpoRaRS Phay he

i nvention, in order to provide a K connector.set that is fully

conpati bl e wi t h heteingfierssometimes e defenpdziooss IKNEKS qeowansposhiE iss0 4
15  larger size components, directed more specifically to small children, may
be referred to as “KID K'NEX" components. Both K'NEX and KID K'NEX
are registered trademarks of K'NEX Industries, Inc.

As can be appreciated, in order for a block construction system io
| 20 be compatible with the K'NEX and KID K’'NEX systems, the geometry of !

h_;' the blocks must be compatible with the geometric struciure of the rod and
connector set, in order to be able to be integrated therein in a meaningful
way. Inasmuch as both the K'NEX and KID K'NEX construction sets have
a substantial existing product base, the present invention contemplates
25 the use of specially dimensioned blocks which, while being struciurally
similar to the blocks of the existing L.ego, Duplo and Mega Bloks sets, will
have somewhat different dimensions, in order to be fully compatible with
and integratable into the standard rod and connector systems of the

K'NEX and KID K'NEX sefs. |

30

As a further aspect of the invention, in order to provide a K'NEX
rod and connector set that is fully compatible with the existing product



base of the Lego-type bl ocks, for exanple, a new and somewhat mniaturized
rod and connector systemis provided, which has been sized and dinensioned

in the firsiygaedeen to be conpatible with the |arge exipgiivsodsas ssef
bl ock type construction toy products. 5 In any of the systens descri bed

general |y above, a special adapter block is provided which can be outwardly
identical in its dinmensions to other blocks of the systembut which is
provi ded with special recesses for the r%ception of adapter rod el enents.

In a typical 2%5 ¢ SHERRNL, gﬁqmé%&‘l@s”%? ex3iad af HFW RAGT Sorbwhaar dl y

projecting cylindrical stu ree separat er'tical recesses, preferably
but not necessaminipturized meg Rod conraator smstﬁm iscprovided palbich Has tbrensizede pairs

f standard st t
Cetontion of  spebaiMEnEshEd 17358 1L PoRiRE £Cbe Somafob RATVRERER o,
surface of the lexistikg base ﬂbiwmpemehstrmodw%du&ty beI ow the bottom

surface areag of the block as desired by the builder. The adapter rod
i ncludes an &nd portion which corresponds in its size, its dinmensions and

inits configur atlonlrmnyaofrtnésﬁétdnﬂfddsb@b@@derauysémdaa@p@éuail &fapiersi ze rod
and connector conponents, as approgrl ate he end of the adapter rod is

adapted for a | &4QKdJp Féfﬁ‘élﬂeq whighs & wiverdly identied Jpdts dimesigiansier t he rod
and connect or S‘gﬁhér ISCRS o B1éPdys %ﬁfwh-[:h‘?s ﬁf\ﬁdéﬂgﬁwgﬁedﬁﬂ réstsled Rt bl ock

eI emants and ro connect or el enents be i nt ersgersed in a w de

ty of ways the recepjion mﬂ agleptarupg, elemﬁots; dimg typicalgbleck iejeresniafared

E?’ocké”éhh°ﬁ8§§%§h®b‘c€oﬁ o 84 b8 dRwairol¥id SyRBled A, g oL
egch o; t he mSusepataw véltloaiweces;qee pmférelblrygom:Irmhnet&saslyemymndh‘ﬂti,var'eh an
I denti y|ng|n|C| '

uch as tte distinctive to the
particul ar shape{p ilpzsgagqes Sﬁqéveegtlﬁ% palrga ﬁaP%%fW]%“r"% 'ghqqqd'pggs; €€an t hen
be referred to iafe GH8pRYIfbiHROre8Bplighs bnid eéteplich aNspddidnmiapsrqedatieg Wth a
toy construction set, greatly facili tatq\@%ﬁt he Fskﬁl ectjon of t he correct

si ze and shape @folﬁq:toBW%*’Q'Vl EB"‘i'Ebrt e P ¢ ol he Ploskr QEaltgmaively .
' 15 downwardly below the bottom surface areas of the block as desired by the

builder. The adapter rod inciudes an end portion which corresponds in its
size, its dimensions and in its configuration to a rod end of the small,
standard or farge size rod and connector components, as appropriate.
The end of the adapter rod is adapted for a lateral snap-fit assembly with
20  a connector patrt for the rod and connector set in the usual manner. The
Cl' arrangement is such that block elements and rod and connector elements
may be interspersed in a wide variety of ways in a hybrid assembly,
providing for greatly expanded construction possibilities for the user of a
hybrid set containing both blocks and rods and connectors,
25
in a preferred form of the invention, each of the individual block-
type building elements is encoded with an identifying indicia, such as a
number or lefter which is distinctive to the particular shape and size of the
block. Such identifying indicia can then be referred to in the building
30 instructions and plans associated with a toy construction sef, greatly
facilitating the selection of the correct size and shape of block called for
'by the printed instruction plan,



WO 2006/ 132693 PCT/ US2006/ 011550 5 For a nore conpl ete understandi ng of the
above and other features and advantages of the invention, reference should
be nade to wigvobedkéM Nng detail ed description of preferr g opdastoreehs. and
to the 5 acconpanying drawi ngs. Description of the Drawings Fig. 1 1s a
front elevational view, partly in section, illustrating a CJ hybrid

assenbl y conbi ni ng standard-type K NEX conponents with 1.0 specialized
adapter bl ocks, and adapter rods to accommpdate interfacing between the two
types of construction sets. Fig. 2 is a top plan view of a specialized
adapter block utilized in the assenbly of Fig. 1. 15 Fig. 3 is a cross
sectional view as tak | | i < i g i bott om
pl an vi ew of the bl OCEB‘-O]%II}IEBE E}Smﬁ%é ~Qﬁe§?t§nmégi§ g?’]e ér?log?gae#eqt@%r:ti onal
vi ew of a speci alfeatdrgst @amd addantaipesi ofnthe ihveniss esfotenceishbuldhize mMadekioof Fi g.

4. Fig. 6 Is an enlarged, fr ntary view illustrating a detent, flange 25
forned on the ad %%Z?'W G‘P@%.Jegdﬂiﬁ"af’?m?iﬂ%ﬁﬁ’ %Wb?‘gme&ﬂsalar@i@/\} a
hybri d assenbky (gg@b,hph,@gn@kjwng@_enents.mth rod and connector el enents of
a style used in KID K NEX "sets. " 30 Fig. 8 is a top plan view of an adapter
bl ock utilized in the hybrid assenbly of Fig. 7. WD 2006/ 132693

PCT/ US2006/ 01155%35@!‘“5:{%&1 of%hé?)rﬁnriﬁﬁé’ss sectional view as taken generally on
line 9-9 of Fig~%:

Fig. 1 is a front elevational view, partly in section, iflustrating a
() hybrid assembly combining standard-type K'NEX components with
10  specialized adapter blocks, and adapter rods to accommodate interfacing

between the two types of construction sets.

Fig. 2 is a top plan view of a specialized adapter block utilized in
the assembly of Fig. 1.

15
Fig. 3 Is a cross sectional view as taken generally on line 3-3 of
Fig. 2.
Fig. 4 is a bottom plan view of the block of Fig. 2.
20
(L Fig. 5 is an enlarged elevational view of a special adapter rod

designed for assembly with the block of Fig. 4.

Fig. 8 is an enlarged, fragmentary view illusirating a detent flange
25 formed on the adapter rod of Fig. 5.

Fig. 7 is an elevational view of a hybrid assembly combining block
elements with rod and connector elements of a style used in KID KNEX
sets.

30
Fig. 8 is a top plan view of an adapter block utilized in the hybrid

assembly of Fig. 7.




5 Fig. 10 is a bottom plan view of the adapter block of Fig. 8 Fig. 11 is
an el evati [JRY) f a special adapter rod designed for pth the
adapter blo zgyé/ﬁ%ﬁ B. 10 Fig. 12 is a.front el evationa C{q/alﬁ@\?v@@%{lr% ar to
Fig. 1, showing an assenbly including a pair of interconnected adapter

bl ocks with adapter rods functioning as.an equivalent of a rod el enent.

Fig. 13 is a perspective viewillustratindgd a panel formed of a 15 plurality
of adapter blocks, illustrating the nmanner in which a progression of rods,
fromshortest to | ongest, can be interconnected with the block assenbly to
provi de a basis for iFrodgteeclsbrsetticis e belakdregsidraly on ik @oRyref erred
Enbodi nent 20 Referring now to the drawing, and initially to Figs. 1-6
thereof, the ref®8nce nuneral 20 desi ghates a standard form of connector
found in a typical standard K NEX construction toy set. As reflected in the
before nentioned Aickman patents, the connectors 20 cone in various
configurations, rangifrig TQisra bottcaw planniiew otihgladapted bloskaif Figh@. sockets to 25
a m ni mum of one such socket. For sinplification, only one type of
connector, the eight-socket connector, is illustrated in Figs. 1-6 hereof.

In the connectors 2(igentls ai ekhatioratvieRosgi mmgﬁgp@rﬁmmééigm farpai r of
gripping arns 21, 22 r@unted in ca tiIeveFr f ashi on. Each of the gripping

arns has a trans@eseshly, with e adapteiRirekef F9.df-ecti on 23 spaced a short 30
di stance fromits inner end wall 24. Quter portions of the gripping arns
21,_,_)2 are formed wth axially extending concave grooves (not shown). WO
2006/ 132693 FET/ US2006g.01255@ frant elevational vigw, rsimilayntooFigFilg shewingt amdar d

are the noxt. 1 ar SOETAN Hliit, s EBhoctgERe APl HoB v BoARBE onger
rod in the size pdedumtisning.as aVequivdientiofdsodeknaminectors are joined in a

manner to formright 5 triangular structures, rods of one size can formthe
sides of the triangle, while a rod of the next |onger size progression

Ipr_rrg tS Pre Egp?; lenuse-Fig.ThBSis h NSerspsttive Ndew OMAILAG Sa 'FaheP Folnfdded 40 form
1 gl u u
J 15  plurality of adapter blocks, illustrating the manner in which a progression

of rods, from shortest to longest, can be interconnected with the block

assembly to provide a basis for intricate hybrid assemblies.

Description of a Preferred Embodiment
20 Referring now to the drawing, and initially to Figs. 1-6 thereof, the
(\ D reference numeral 20 designates a standard form of connector found in a
typical standard K'NEX construction toy set. As reflected in the before

mentioned Glickman patents, the conneciors 20 come in various
configurations, ranging from a maximum of eight rod-recsiving sockets to

25 a minimum of one such socket. For simplification, only one type of
connector, the eight-socket connector, is illustrated in Figs. 1-6 hereof. In
the connectors 20, each of the rod-engaging sockets comprises a pair of
gripping arms 21, 22 mounted in cantilever fashion, Each of the gripping
arms has a transversely disposed locking projection 23 spaced a short

30 distance from its inner end wall 24. Outer portions of the gripping arms
21, 22 are formed with axially extending concave grooves (not shown).




assenblies. In a typi.cal K NEX construction toy set there is a progression

of at least_sSix.r ngt hs, to accomobdate a variety of ' 10
possibiliti 8‘2‘%‘%&8’9@7@%’3‘61‘ orth in the before nentioned Qi ckﬁ@%%#dg%lgggot he
various rod elenments of the construction toy set are forned at their end
extremties wth a cylindrical section 28, an annul ar groove 29, and an end
15 flange 29a. A rod is assenbled with a cpnnector by a lateral, snap-in
noti on, When assenbl ed, the transverse projections 23 of the connector.
sockets are received imtheriudtiatien ofFig. énsfandardu{’NEXtrods arensihown iyvthmeees.

by, 1o concave AesEuiass” ReliSchide BRMIARS: 6F e ekt vt 22,
20 Interfacing ofprogrissdibeX i thetrod @79t Mdxidngsy fddEimths 6zB progrelsivn. 1 n
Fi g. do% ati bl e di,nmensi oning of the bl ock

1, is enabl«w roviding for co .
conponents with t Belﬁ/gﬁe dAde @PRneNsctess A8 HaRed  inaa mannerale farey fighhg  for
a unique and eff | f@Cind: | F QhpI ; C onent
to a bl ock tyge Sﬁi@éﬁgn%@b*dﬁé%r{éaée%gglaﬁg%t@ao Oyﬁéhé%%n%ﬂgﬁ%ﬁ?@%l ock
conponents are spéilead Irgd oif riee siexh hgeo size progrgsaichbioemsiithé hypetenasge

exi sting base of ngard K NEX ¢ nents. .in_.anoether enbodi nent of the
I nvention, the r(;@‘.s" h&'ec&#‘%e@%rcog'ﬁg%@ﬁ? ﬁayaP%.jg'B@gital#’Vnd?qu&rgﬁ'&h%l, I n

order to be conpaiss&hblied. tIh altppichRNEXASbrstlsIdNTEY BesBerf i3t progrisdionego or
Mega Bl oks conponents. In either case, the objective |s to provide sinple

ang useful i nter @ rAtdeasios’s rodlengtbs, thaceqmmopptesacyariehh of qensingstiosyst ens,
so that conphgx \6@ gg@@ésl32693 PCT/ US2006/ 011550 8 structures, consisting
of conponents of F type and rod and connector type may be assenbled. In
the formof the invention illustrated in Figs. 1-6, the block type 5

B o e o AR By i Bt eSSy B R T BABR h nd @
rod elements of the construction toy set are formed at their end
extremities with a cylindrical section 28, an annular groove 29, and an end

15 -flange 29a. A rod is assembled with a connector by a lateral, snap-in
motion, When assembled, the transverse projections 23 of the connecior .
-sockets are received in and lockingly engaged with the annular grooves. |
29 of the.rods, while the cylindrical portions 28 of the rods are gripped by, .
concave grooves in the outer portions of the gripping arms 21, 22.
20
(H, Interfacing of a K'NEX structure to a block system, such as shown
in Fig. 1, is enabled by providing for compatible dimensioning of the block
components with the rod and connector components, as well as providing
for a uniqgue and effective facility for joining a K'NEX connector
25 component to a biock type component In one embodiment of the
invention, the block components are specially dimensioned to be
compatible with the large existing base of standard K'NEX components.
In another embodiment of the invention, the rod and connector elements
~are specially dimensioned, in order to be compatible with the large
30 existing base of standard Lego or Mega Bloks components. In either
case, the objective is to provide simple and useful interconnections
between the two types of construction sysiems, so that complex




configuration and is formed with side walls 31-34 and a top wall 35. The

bottom of twe BbdEHee30 I s generally open, as is evident i pchrigs2008.01180 The
top wall 35 of the construction block 30 is provided with eight uniformy

spaced cylindrical studs 36, which project a short distance (0.116
i nch/0.15 mm) above the top wall 35 of the bl ock. As reflected in Fig. 2,
the cylindrical studs are spaced uniformy¥in a |ongitudinal direction of

the spaces.bet vieBiiizer finsRng o obBnéis R LR Bt ki ihe %%ﬂ%%tii i cal
dylindrical sockgfpe ridy bavbssamigiad.end downward from the top wall In the
illustrated ' enbodi nent, the cylindrical sockets 37 extend downvvard to a

| evel a short distance (e g., 0.006 inch/0.15 mm) 20 above the pl ane

defined by |ower edges Ak ft:mottﬁéeln\oehﬁcm m&staeétedtm: f"lft’.s?ttﬁé'ﬂldbk':tyﬁe , the
internal structure of the block 30 includes | ura é spacer ribs 38

proj ecting i rivar @onglisiglien elgmanissiown !ﬂrF'Q&cﬂ*“ ]@ﬂVetménléP @"W‘E&CSSQf 84. The
j ecti 2 |
P breccti ng i t FENEACEebd APRRIS BBR, i, e bRRk R0 IS o ECBEEBIar o5 11

intersecting wt l'Tn the severa ndrica _
i nt ernal geonet r gonfigutdiienEnddi formteidonith sxdegmilsr:ﬁl-waad artdpmda!lﬁﬁ:i Thet he Lego
and Mega Bl oks systens..is,such that when the cylingdri studs 36 of one
bl ock are i nsertﬁ%ﬁqrﬂpgthpﬁgocgbiq,ltssqeggral%ppgn,tﬂsolg@gsgﬁg Ql’?e circunferenti al
side wal | surfaces 40 of the studs 36 30 will have frictional engagenent

nd with the oater wal| | of at |east one

|
:,/Vlert i 2; g;tﬂq}gpecglr Ct o g@ﬁﬁ'ﬁ eanstrueiign pigplp 3R ds prayidedwithheiab wi |l be
frictionally ret amfeﬁﬁl.w @pém @!?!ﬁtdh@&ﬁ Y8 OfEp/ \f«ﬁ@,ﬁ%}%@i lUSRO0iskaRes0 O

assenbl ed rel ati on. Noreover, can r eadi vi sual i zed and under st ood

that two bl ocks (@ 1thiachPpd BADAPONE thva tpp wahdh afdhexbloekbifsdefiesied dm i ous
rel ati onshi ps, ag; red,
etc. Likew se, i ff-t'g tgﬁ% c@“‘ﬁir@?l gtEd{ype %tg%@[b P'u l)gln' glbﬁgmwéarled?% y be
bl ocks w t h nor eofahe retangutarbieskg and alsbiimthe tesatsvetsediire8ion. However, the
spacing arr a@ement Is common to all, so that one bl ock can al ways
Centered in the spaces between the two rows of cylindrical studs
36 are three vertical cylindrical sockets 37, which extend downward from
the top wall 35... In the illustrated embediment, the cylindrical sockets -37 vy L
extend downward fo a level a short distance (e.g., 0.006 inch/0.15 mm)
20 above the plane defined by lower edges of the side walls 31-34.

As reflected in Fig. 4, the internal structure of the block 30 includes

a plurality of spacer ribs 38 projecting inward a short distance from each

of the side walls 31-34. The projections are arranged in opposed pairs,

25 extending along axes intersecting with the center lines of the several
cylindrical studs 36. The internal geometry of the block, which is
generally standardized in the Lego and Mega Bloks systems, is such that,
when the cylindrical studs 36 of one biock are inserted into the open side

of a block abeve, the circumferential side wall surfaces 40 of the studs 36

30  will have frictional engagement with at least one projecting rib 38 and with
the outer wall of at least one vertical cylindrical socket 37, such that two
blocks thus assembled will be frictionally retained in the desired
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be assenbl ed with another, whether of the sane or different size. In a

particularly pref
are open at both

assenbl ed to the

‘erred formof the invention, the cylindrical 10 socket-s—3#usuuums

ends. This differs inmportantly from conventional bl ock
el ements, | nvwhhe senwardly projecting cylindrical el emslﬁi i.ded for
structural purposes, are closed at the top and serve only f@?@@ﬁ%‘ég@n

external friction surface for engagenent with studs of an underlying
bl ock above. 15 To advantage, the, internal wall of the

cylindrical sockets 37 are recessed, at~eabh end; as indicated at 41,

di tent f et ted adapter rod, 'to' b
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jof the flexible reiadsenblddwitieansthen whetitedf the sante\ar diffyrept sigect i ng det ent

‘flange 53. WD 2006/ 132693 PCT/ US2006/ 011550 10 To join the adapter block 30
Wi th a rod and connector system the adapter rod 43 is inserted into one of

- end flange 49 al
Iportlons 25 28,
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he
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. 'recessed at-each end, as indicafed at 41, 42, providing a retention detent -

20

25

30

35 of the block, s%Fvet gﬁlyl t%v\ﬁ’rrovﬁédaﬁ) fexler?ﬁal friction surface for engagement with

studs of an underlying block assembled to the block above.

To advantage, the internal wall of the cylindrical sockets 37 are
for retainirig aniinserted adapter rod, 1o -be described.

With reference particularly io Fig. 5, the system of the invention
includes a special form of adapter rod 43 comprising a stem portion 44, a
collar flange 45 and a rod end portion 46. The rod end portion 46
includes a cylindrical portion 47, an annuliar groove 48 and an end flange
49 all dimensioned and configured to correspond to the rod end poriions
28, 29 and 29a of the K'NEX rod and connector system with which the
adapter rod 43 will be associated.

As shown in Fig. 5, the rod portion 44 may be formed at its lower
end with a recess 50, dividing the lower end of the stem 44 into flexible
portions 51, 52. At the lower extremities of the flexible portions there is
provided an outwardly projecting detent flange 53.



cylinder, dependi ng upon which way the adapter rod is inserted. Wen 10 the

adapt er rodwe 26déhbigesnserted into the cylinder, the deten
engage with and are received in the detent recesses 41 or izlg})ug%?/ﬁ]eégase

may be, to firmy retain the adapter rod in its assenbled relation with the
bl ock el enent 30. Desirably, the collar flange 45 has a dianeter sonmewhat
greater than the dianeter of the detent rHtesses 41, 42 such 15 that, when

the collar flange is rthe f |i nder
37, it does not ent er-'sc’tﬁh" &gc%@?éﬁme?ﬁ@h%md ﬁ{@oécgﬁ{egforfs&gtﬁaﬁﬁ has a
thi ckness whi ch acmpmrai)e!rzm)ilsynwmﬂ intooores oﬁihegiﬁényerweeaéyandmdmao&l{ms hei ght
of the studs 36%&) a%m % an¥ Pterf ren vveen t tuds 36 anﬁh a
connect or el ement’ | BNREHOR e PR delp Gand. i &g, 1,
when an adapt er dz%eﬁicﬁﬂﬁﬁiené%n'@fth@%@ﬁbhéﬁbé@ 531:sasﬂgﬁﬂy BEecierafkn ghenment 30,
by inserting its stem44 into_ one he sockets 37, a standard K NEX

connect or el énerfteptal gigmefer of %’Brfyﬂnﬁ&‘i 3t7héu¢{bmth9n‘ﬁWﬁé poriipns 5t h82 pbd end
portion 46 of thge %@&H%ﬂrﬂéﬂﬂwEﬁﬁtoA'ﬁl owHifib rk@erf} t %E%@érteoslﬂﬁnofhb dron-

accordance with a feature of the i1 nvention he relative Si oni ng of
the elenments is 'E‘LacﬁenhlatmmedﬁﬂeﬂwbIvyaydﬂtosmamymwarmnmﬂhe coliapflanget4 such as

shown in Fig. 1, n e ck

el enents in a nasr?% ag%ﬁéﬁ)g{é ﬁbs%l @'ﬁ" %ﬁ ‘ﬁﬁ\gné%c ’s% nggowaeq’g‘sgtﬁ?ﬁ y of
such; bl gc]If el errmsmﬁderl depdredimnd Lpet leﬂﬁGmWapfthéadaptéwdz Iosenglaém% S%Nﬁérpc ks are
ar range or at i ity ,with ro ect or

PCT/ US2006/ 01 015500 aﬁgpgﬁﬂé%%r?gl 3‘?@5&%@?%@)"!{6% g t?“fcf%aéigﬁé & rod. In
princi pl e, howevgigage iieind 1€ ré¢ea@a i8N E@teﬁﬁ%%é‘.%éatﬁ&élzﬂaﬁhe ke rod, and
connector kit having rods in a progression of |engths, L1 L,,, from

L1 (shortest) tdnay be.(ﬂod"ﬂg'@gfe)taln-mggdaptﬁr g0 inghs aaaeml@chr Qiﬁtm&ls‘&'ﬂ'hﬁl%/ of
Sides, & rod el S, 20, Wbl tind A0S FERG: pad hehy B Bmcter O
hypot enuse.  Purssinevthat greater thandhe idiametat apther défeniciesesses 4% 4% sudhded
having a | enl%t h that, when the colfar flange is seated against one end or the other of the
cylinder 37, it does not enter the recess. Additionally, the collar flange. &
" has a thickhess whichl is preferably equal to or slightly greater than the
helght of the studs 36 to avoid any interference between the studs 36 and
a connector element joined with the adapter rod.
20
(. As Is evident in Fig. 1, when an adapter rod element 43 is
assembled with a mating block elemeant 30, by inseriing its stem 44 into
one of the sockets 37, a standard K'NEX connector element 20 can be
joined in the normal manner with the rod end portion 46 of the adapter rod

25 43, using a lateral, snap-in action.

In accordance with a feature of the invention, the relative
dimensioning of the elements is such that ah assembly of standard K'NEX
components, such as shown in Fig. 1, can be connected to compatibly

30 dimensioned block elements in a manner consistent with the normal
spacing and assembly of such biock elements. In the ilfustration of Fig. 1,
the adapter blocks are arranged for compatibility with rod and connector



di mensi on equal to the distance between hub axes of two connector elenents

j oi ned by awgpodedizegmnt of a selected length. 10 In the "P'dl‘ﬁ?srzé’dﬁioﬁﬁs@f Fig.
1, for exanple, the length of the blocks 30 is substantially equal to the

center-to-center distance between connectors 20 and rod 26. 15 Inasnuch as
t he existing base of such construction sets of the .different styles are
not di mensionally conpatible, a feature offtthe invention is to redinmension

Lhe bl ock el ements. 0. hey coRaoPlho bikdfic 3 1 ' BRspEhakgndard

K' NEX rod and connec or € on
and connector el eﬁmentad &mstﬂaghﬁbmon’mmhtecﬂomus pmmvnodear&l cannesior kitof rod

and K NEX conpon t ti wi,t h th | S se of
bl ock type consts rﬁq mﬁéggspemé% 'ﬁ@ Q%ger"%f ﬁé ILI"IVE?H‘ h?ﬁ%ﬂgggﬂfor use
with the existingordyst. Ofhu andar dgit WeKgoRMPeRRAiY cﬁntﬁééhéorﬁwbﬁﬁradapt er
block 30 is 25 de5|% ned to have an overall | ength of slightly Iess t han

2.089 inches % 53288 g which g I"Q,d Srroents @8’2“9%0#&5”01(‘15291% Ayodand a
i dt h of i gh
width of slig térweﬁﬁ%fthbefié Plcéel%‘é (&%@2‘5‘]_ gg)fé;e gr aehgﬁaesponout

1. 038 inches n to ¢ d to the
2.089 inch (53 oBurstgntde dhe mveotiors depten blocks can be previdechhading adéngsio

E?S”e‘it i1 o pr el G 18 AR RRES KGRI aten 3R Wl o BePRPLT oc ks
\cyl i ndri cal slementsj6inad byspadezderaprirdf alsetegiddidhgitl | y and WO 2006/ 132693

US20061011550 12 transversely on the surface of the upper wall 35, on
spaC| ngs of 05223 inch (13.27 nmm. The external dianeter of the studs 36

i's about 0.320 i nch 1 $he Husiationfofig.Eifor HEinté, the l@i{gﬁ%tﬁ@&l@b%éﬂlw i.nch
(2.95 mm). The hei ght of the side wal|s 31-3 ref |y is about 0.622

inch (15.8 5 mm)is s aﬂ%!ﬁy E!th§d’@l3@tr'§°'9¢nt§’fﬂ'§'fﬂn§§@@m%n PRIVECHHS i nt er nal
di anet er of abou%ogné ol agich (8,26 mm), while the detent recesses 41, 42
have a slightly larger arreter preferably about 0.350 inch (8.89 mm. °

15 Inasmuch as the existing base of such construction sets of the
different styles are not dimensionally compatible, a feature of the
invention is to redimension the block elements to be compatible with the
existing base of standard K'NEX rod and connector elements, on the one
hand, and to redimension rod and connector elements, on the other hand,

20 to provide a new size of rod and K'NEX components that are fully

(\/ compatible with the existing base of block type construction sets.

In the form of the invention infended for use with the existing base

of standard K'NEX components, an eight stud adapter block 30 is

25 designed to have an overall length of slightly less than 2.089 inches
(563.06 mmy), for example about 2.082 inches (52.88 mm), and a width of
slightly less than 1.045 inches (26.54 mm), for example about 1.038
inches (26.37 mm). The block length is intended to correspond to the
2.089 inch (53.06 mm) center-to-center distance between a pair of

30 connector elements joined by a rod 26 of intermediate length, as shown in
Fig. 1, while providing a minimal clearance space between adjécent
blocks. The cylindrical studs 36 are spaced apart longitudinally and




In the illustrated formof the invention, the stemportion 44 of the 10

adapt er rodwitpsmogstseyeter to closely fit within the cyl i R¢aruBbocRigher ably
about 0.324 inch (8.23 nm, while the outer dianeter of the decent ?I ange

53 is sonewhat |arger, preferably about 0.349 inch (8.86 m). The contours
of the detent flange 53 are rounded, as shown in Fig. 6, to facilitate
I nsertion and renoval of the adapter rod. 1310vvever when the 15 adapter rod

is fully inserteggy ngﬁséjfgﬁr}be Sbﬁa%@?gﬁ% gﬁﬁ@.w $ géaéuz%s[e%gééﬁor 42

and serve to retal
i nt ended renoval inchr{1& 2§tmnﬂaerleKextmal dimgter ci)hhaesimds 384ds abaut 0.328r nedi at e

{he connector s 561 BaRMLA el BRmasl dasB it il "

provi ded t her ei nThaiHeight @i ¢he skicawalisr ﬂ1-t$l4$mraf8r@b!§ﬂ@ﬁbbthleo enRdnctwgis.824 of
t he socket to theng)ent r axi.s,of the consz &wf about . 0.398 inch (10.11

my . Accor di nyl yhe ERéhiindnEal SOCKetS 0N AV AbineMmalr s 25

joined by an int srawdevedf%bbado 3@5ﬁch|(3fmt|’ﬂm} @ﬂi% ﬂhe%tér%e@e%ssmm ¥p!l be
2.089 inch (53.06 nm, approxi mtely equal of the block 30.

Thus, two connech@yea mhﬂud@'ga@@@m eécpféﬁialﬂﬁaf)@mrfé% "Fh (3.%8 m®@hpt er rods
43 nDunted I n corresponding cylindrical sockets 37 of two bl ocks 30 placed
end-to-end, as shown in Fig. 1. 30 Wereas adapter rods 43 shown in Fig. 1
ar€@ jynserted in the lodhellustraiedifotmiofdhe dnvenbion, 138 stémauetioroddididhad] acent

bl 6tks 30, t 9 . r be
moved one’ poblt 1 SUFE (e ReY Plenteteh Gitioseohahin s, SARAG 57 R,
changi ng t]tle spasbag Ctﬁ!f/uaelﬂ (Bf ﬁ@dn‘&damrﬁe ﬂ}l@lgaterﬁlamtiltdifahe dpfett ﬂaﬁgentﬁl y
portions of Fig can be shifted to.t t ' el ativ o the pair
of bl ocks 30 forﬁ:%d somewhay darggy, @ﬁf%ﬁ%ﬁ%ﬂ%@ gﬁ‘bp 803$ g t%S ei t her
to the left or rd:cﬁhburs'dif hesSddbalefighdé BE&réeﬁoun@lé‘tﬁr& 8héws aRMag!t er t¢l enent s
that can be joined  together in a manner Rrow di ng rod-engagi n socket s
extending in twofacilitate Insertion and removal of the adapter Tod. Howevel, when the

15  adapter rod is fully inserted, the detent flanges 53 expand into the recess

41 or 42 and serve to retain the adapter pin locked in position except

against intended removal.

in a standard K’'NEX rod and connector set, an intermediate rod 26

20 will have an overall length of about 1.283 inch (32.84 mm), and the
connectors 20, regardless of the number of rod-engaging sockets
provided therein, will have a standard distance from the inner wall 24 of

P
\

the socket to the center axis of the connector of about 0.398 inch (10.11
mm). Accordingly, the center-to-center distance between two connectors
25 joined by an intermediate rod 26 of length 1.293 inch (32.84 mm), will be
2.089 inch (53.06 mm), approximately equal to the length of the block 30.
Thus, two connectors 20 thus assembled can be joined with two adapter
rods 43 mounted in corresponding cylindrical sockets 37 of two blocks 30
placed end-to-end, as shown in Fig. 1.
30
Whereas adapfer rods 43 shown in Fig. 1 are inserted in the
central cylindrical sockets 37 of each of the adjacent blocks 30, the




right angularly related planes, see Gickman U S Patent 5,350,331, Figs. 10

16-22.0 In tey sokiszkey al il lustration of Fig. 1, replacemyireéofiii18h the
| ower connector elements with a conposite, right angl e connector ellement of

the type nentioned would enable laterally adjacent adapter blocks 30 fitted
Wi th adapter rods 43 to be joined into the hybrid structure. Thus, the
i nterfaci ng enabl ed by the adapter bl ocks1&nd adapter rods of 15 the

i nvention all ows tr . ' rf.aced. C ex hybrid
St uct ur es- conpr PogReb o B HENY GhebSulti b bR RS OR ecliBircl. 1

wi || be under st o&il. 1, withbiuischeagingdhé epacindgbetweenthe agdaptet aeiss Tius, theandar d”
configuration can_be Incorporated in.such hybrj sttruc} res. The speci al
adapt er bl ocks aHBp%erb%bP?@o'?r‘é%ﬁ:'ge ﬁ@%éefb%ﬁl g thg eﬁlﬂg right @??tyge

bet ween bl ocks agsliHeosksir eMsloGiRBERIAING. th&babd sy SFAMgitheBvo AQRYEfodst he

bl ocks of "standard” confjguration wll necessarily have the sane

di nensi onal r2l afP&ibeT odhadeft ofdighéiapt er Dbl ocks, in terns of height, length
and width, etc. Wiere blocks are provided with a |esser or greater nunber
of projecting cylindrical studs, 25 the spacings will conformto the

spaci ngs used i nin astargapd KINEX sel $here are carmecionsiensents liateanibedoived of

blocks used in t g, dydrihd, Y RMoitlilg BI2RLEGNE' QeksalonditaRiand” Bl ocks
will be built ac Ing to a co 094 g paci SIS C tible

Wi‘ { ﬁ-h di mensi oni ngghff arguldrynaiatet plind seedBlickBian U. S Ratent7850,381, IFigme aspect
of *t’he i nventjon vertijcally stacked . as ly of two blocks 3Q,. as shown
in Fig 12, i ablb’g'?za [’bﬁ’eaﬁtﬂyc\%agﬁﬂgtfaf§ﬁ6§§ﬂgc¥'/ m%ﬁfg@@e %Afh%onnector
structure to encRRAssohiERidy eRmaHiS Wil Ya Gbrisisites | it - angléUsonmastophown i n
Fig. 12, a pair of blocks 30 are stacked, with studs 36 ogf t he | ower bl ock

inserted Into theleas qfdtn@rtw&m%\ﬁw%\n@ﬁweenanl@dgt,era!w adjaent adaptefanner.,
B the' op of HK 208t k0vuapaRaRIess b bifla Fuobfenl seger ot s o7
that the end porThendghadnistfacing ensbled hiydhe @dapter biocks and adapter rods of
15  the invention allows for complex structures to be interfaced and complex
hybrid structures comprised of blocks, rods and connectors to be
assembled. [t will be understood, in this connection, that numerous
blocks of "standard” configuration can be incorporated in such hybrid
structures. The special adapter blocks and adapter pins need he used
20 only at the interface between blocks and rods and connectors. At the
(J same time, however, the blocks of “standard” configuration will
necessarily have the same dimensional relationships as the adapter
blocks, in terms of height, length and width, etc. Where blocks are
provided with a lesser or greater number of projecting cylindrical studs,
25  the spacings will conform to the spacings used in the adapter biocks. In
other words, the entire set of blocks used in the hybrid system, both
adapter blocks and “standard” blocks will be built according to a common
sizing and spacing system compatible with dimensioning -of a standard
K'NEX set.
30
in accordance with one aspect of the invention, a vertically stacked
assembly of two blocks 30, as shown in Fig. 12, enables a rod and



opposite directions. Pursuant to the invention, the height dinmensioning of
t he bl ocks ¥ 2ég9Q3dsbe proj ecting di nension of the rod engﬁcjgﬁi‘}?ﬁ&l%g% t hat
t he conbi ned structure of assenbl ed bl ocks and adapter 3 t he

| ength of one of the internediate |lengths rods 27 of the rod and connector
set. Thus, in the arrangenent illustrated in Fig. 12, a first pair of
connectors 20 connect ed to adapter pins 434proj ecti ng above and bel ow 15

t he assenbl ed ocks 30 are joined with horjz nt t endi s 27.
These in curn ar &3/ 0rsiak SHEehE RE entplbges ihd Hieck, edocThIE G Bhtro oHer
annegtors 20 ch’l'ﬂﬁﬂd bysnowhx_em F@ahza@ﬁaﬁbf bmks\ﬂgwarb%te&ﬁédl\lv&h 8RIAL TH at ed,
this dinmensional r i onshi rovi des e advantages in a nanner

whi ch the rod an®f %i?é“@'fw @95?9&?9 'ﬁWd#‘ cg’@ﬁ '9\9/%%@%5@\9&&965#025 g‘ystem;
may be integrat ednd sRAOMRARC OKBéﬁér ?6&% nm Yadertéq ,mbbbp;sbseatﬁéa%tw es.

Wth reference nowto Fig. 13, here is shown an assenb nber of

adapt er bl ock§ plcxirdiicel W@;ﬂ %T deona e mmofttbemer bmchamg fhe b@ﬁomfat i vely
| arge rect angul an, Dangl. HOFE, §M fHalt "the 8lhd h&g@ﬂ%@g’e S@?ﬁ%trodé brojedt inPe

under stood t hat t'he pane ke ructure ca onhe-prece
mol di ng, if desi m@dpswﬁ dicdgctians. aE‘smbhgrtodhe inveotien, dhe tieight dievenskining ofhan

surface w th a | AgBRSIE A0 B PHMERER A eBRncd e 0P Rl T ReteRy i ¢n
nterveni ng cyhatribk ccmbmedcsmtmr@af asdeatiier biobies mg%fteﬂ(mdstequarsure i s

0 Dooe 29648 P uelRisl b 1% e, ‘Bhathsar0s: el 18 S s

?@ ot aé‘gcket s 37

is the same as tRghnsl@scddtbed in connection with Figs. 1-4. In accordance
with the invention, the distance fromside walls 31, 5 33 of the blocks 30
to the center |lines of sockets 37 is the sane as the distance fromthe end

el 15 32, 34 t0 the eniuyopl yROGkahGeridnt luBribach: Fighdth 14 a7 biir drne

di stance between adj acen soc | acent
connectors 20 connected to adapter pins 43 projecting above and below

15 the assembled blocks 30 are joined with horizontally extending rods 27.

These in turn are joined with their respective outer ends with other

connectors 20 joined by a vertical rod 27. As will be readily appreciated,

this dimensional relationship provides unique advantages in a manner in

which the rod and connector systems and block type construction

- 20 systems may be integrated to provide complex and imaginative hybrid
(L structures.

With reference now to Fig. 13, there is shown an assembly of a

number of adapter blocks placed side-by-side and end-to-end, forming a

25 relatively large rectangular panei-ike structure 80. In this raspect, it will
be understood that the panellike structure can be made of a one-piece
molding, if desired, or of an assembly of blocks of different size than
filustrated. The panel-like structure 80 in any case is provided over its.
surface with a large plurality of uniformiy spaced-apart studs 36 and with

30 intervening cylindrical sockets 37. Whether the panel-like structure is
comprised of a single molding or of a number of assembled blocks, the



30 is the sane, whether the blocks are placed end-to-end or side-to-side. "\

This di stang® fheeeual s the space between the end-nost seel@hdechiRh 4J
10 the bl ocks 30. This arrangenent provides for a uniform spaci ng o%

sockets both transversely and longitudinally in a panel-like structure 80.
By making this spacing correspond with tq§ | ength of the various rod
el ements, when joined with connectors at '®ch end, it is possible to nmake

assenbl i es of p%ﬁ@biﬁg@éﬁé@ﬁ&uﬂg%ﬁ%ﬁa §Jhﬁgfsoﬁﬁls%éesa?né 5§%alt'dé§é’:‘i?e%5

orientation on t anel -1i ke structure . , for exanple

26, 81 and 82 é’?éoﬁﬂﬂcﬂglﬂfﬂghézégﬁm th connectors 20 at each end t hereof
nounted upon upon adapter rods 43, with the rods 26, 81, 82 extending

| ongitudinally on the panel-like structure 80. Since the spacing of sockets
37 corresponds bot h lIoaggardanosawitly theniventions i distancet fram sideewallsd81,26, 20

81, 82 can bg asge ' rgentatiqn_at .right I t hat, shown in
Fig. 13. As pre |oﬁg@%@e@gﬁbb@dﬂhglr&ﬁ%ﬁ{gmﬁgﬁlfiiog?ﬁ gﬁqsﬁﬁ%ﬁg‘é’% dthgf one

si ze ser¥es as alistardbe fodm dhe ﬁgthaﬂs Baﬂmmtlhbmdﬂmdsﬁod(bﬁ Jreofta bl@bl@gr si ze g
can 25 forma tens. hus, in the il.lustrati rods 27 an
83, which are ofwdl%g’ﬁa?lws % 'é%ﬁﬁ&b&f"ée%a §80kegi396’ﬁagj%§e'%}i§°%nd and
81, 82 on the gphethe §drﬁeQﬁhe’tﬁelaméfm’ﬁkb%r@pl@@ﬂ@fhdlté-e%@tcﬁ%éjﬂowm ly
across the panel structure 80 and be connected into sockets 37 thereof by

”@5 of connect @!ssdiﬁf@"%é'@cﬁﬂb‘ﬁ'@rthﬁcﬁﬂécﬂbetwlWW@Q@Z@Q@E 37 of
1JS20064811 0 Ia mh] e ,
consi sting g? a ro SSA%?' t"ﬁ@@‘é‘%r{@gﬁé&f épr]{gtlﬂé? g?ﬂeadgﬁo t %b%gﬁ Llﬂrby nmeans

of connectors 2@ogkels bathajsarsverasi)s and lorgiitudinally In bepamel-likenstrudivre 8the
arrangenent of e i.0 : \/
arrangenent for o%ﬁﬁg%i%g%ﬁwf §336°3‘ns¥vﬁﬂéﬁ %ﬁq‘to ﬂh@ X \{'@gg\?ﬁbhh rod and
connect or el eneetesndnis fMenjalnﬁdd'ﬂth somneeibys atfea_fmmnddltss posditle ¢s makbi ch can
e, ot st mpli gt 2Rk oP Nahels ' 3% RERITAS 1bfs 'Mie"5" el 1
15  orientation on the panel-like structure 80. In Fig. 13, for example, rods 26,
81 and 82 are illustrated with connectors 20 at each end thereof mounted

r ods

upon upon adapter rods 43, with the rods 26, 81, 82 extending
longitudinaily on the panel-like structure 80. Since the spacing of sockets
37 corresponds both longitudinally and transversely, the same rods 26,
20 81, 82 can be assembled in an orientation at right angles to that shown in

) Fig. 13.

As previously described, in the K'NEX system, when a rod of one
size serves as a side of a right triangle, the rod of the next larger size can
25 form a hypotenuse. Thus, in the illustration of Fig. 13, rods 27 and 83,
which are of lengths intermediate to rods 26, 81, on the one hand and 81,
82 on the other, are of an appropriate length to exiend diagonally across
the panel structure 80 and be connected into sockets 37 thersof by
means of connectors 20 and adapter rods 43.
30




10 In the preceding description of features of the invention, it was

cont enpl at ey 3dk/13260 rod and connector elements will deripee 008 @1550
standard existing size of K NEX products, with the specialized adapter

bl ocks di nensi oned specially to correspond. 15 A further aspect of the
I nvention is to provide a rod and connectﬁkh system according to the
principles of the standard K NEX system ich can interface with the

extensive, already ems%térfwmha% 0|f3 :Ls%g@iag@?ai Mﬁaaur&aﬁ%tm@%m%a 2501

exanple. To this end, the rods and connec are 20 specially dinensi oned
to conformto t ¥t Aealessipngti jeiieskiodhe Penekbymeans OEQQ@IQCKQ'S BOGW sets. In
addi tion, speci aé g@p& 4Pl ocks and adapter rods are provided which enable
i nterfaci ng of 3 connectors to blocks in exactly the sane nanner as
illustrated in Flgs 1-6, 12 and 13. 25 For interfacing with an existing

ond e b anpelr ance oft Wi bE SRR e B piShaduierk 3P D% AUEMGLROYREERE ' chown
in Figs. 1-6, l1zZnanskckptionatipnd versa&uem hiramgemdrg  fopacombining | blosit-typeed.
However, the basic buil dlt%gelgbl 0 QQJeafKﬁ standar Leqo, b] ocks, Whl ch are

differently di mSA8PEHRIGN CHVEFoR e s 107Y & Wide

K'NEX-styl e rodspsl 6PRpSH @brBictufdss wrﬁdh N&ImS b8 Nissth 2GiEPriRtd @hid- highly VO
2006/ 132693 PCTI US20061011550 17 At pi cal ht stud Lego bl oc for

ex@npl e, will h&@@wpﬂ%g@w@ﬁamm%ﬁ%w@sﬁémwger@f approxi matel y 1.252 inch
(3178 M aRg 0.622 inch (15.8 mm respectively. The eight cylindrical
studs wll be uniformy spaced at 0.315 inch (8.0 nm center-to-center, a
di amet er of 0.1925 i hkcHesplecedimgnigsciptionn of deajutesod! the7 mvientian, (iLwass8 m) .

The, adapt er bl ogkyilosed NALLIR T SRcolltr GbsAEkBlS o i acr © OPer

at the top and b advantageous 4 prOV| 3 ecesses
41, 42. The cylstardard akiskmr IsrztasofaKe\lEéb@mﬂlcaoamth &mswmalaedmterat 0. 315
inch (8.0 . . .
blocks dimensioned specially to correspond.

15
A further aspect of the invention is to provide a rod and connector
system according to the principles of the standard K'NEX system, which
can interface with the extensive, aiready existing base of Lego and Mega
Bloks products for example. To this end, the rods and connectors are
20 specially dimensioned to conform fo the dimensional characteristics of
Q; existing block sets. In addition, special adapter blocks and adapter rods
are provided which enable interfacing of rods and connectors to blocks in

exactly the same manner as illustrated in Figs. 1-6, 12 and 13.

25 For interfacing with an existing Lego system, the principles are
identical to those previously described, and the appearance of the
components is basically identical to that shown in Figs. 1-6, 12 and 13,
and tﬁus will not be separately illusirated. However, the basic building
blocks will be standard Lego blocks, which are differently dimensioned,

30 and thus the adapter blocks 30 and the KNEX-style rods and connectors
are redimensioned accordingly,



mm, which is the sane spacing as between adjacent studs 36. The 10 sockets

37 are adaptwed 2068/1680¢i ve the adapter rods 43, which are i ' i
principle to those used with the previously described stangg?@ls@k@gsgnset,

but are redinensioned to a sonewhat smaller size for the somewhat snaller
standard size of the Lego bl ock. The sockets 37, for exanple, will have an
I nsi de dianeter of 0.196 inch (4.98 nm), and the dianeter of the 15 stem

portion 44 of the adquttﬁﬁcﬂgagq%égﬁ%@é@egggkﬁg} %x%g}ét wili ﬂ'%‘ﬁeal?{'j‘éﬁ‘ atng- 95 M.

Al of the conponents of t Set are "downsi zed to assenbl i es,
such as shown i nwiithydimensions efrappigdmatelind 282 ¢ p1.8 ombleand0.628risch uct ed

usi ng standard hi s s abhe o Clyl ; t hs; he rod
o emants o5 26,55 M FRspoboin, T siart GiEIEE AL Wit Dy "G 75
inch (19.81 mw)”amted.asozmsrimgh (B:*Ianﬂ'v)"cgm)er-tpeep?c,ta fﬁathj;eterlximg‘@%rin?s gf fj he
progressi on cor.respondi 0 re i v 0 e, standar

K' NEX conpon ts(4'lr)§? @@&Qﬁ%@&'@goﬁpgﬂl %Zﬁf@ﬂws ag?ﬂ@? é@e’fa‘ﬁ' f or
such conponent s. infutle #ireb kglindtleanskek 37 Whkehtafe apen ap fieciopndi itgloym r educed
in size, such that the distance from,ghe center axis of a connector to the

end wal | 24 of i3 Ag¥antageRUsh§res ad withy dalgpb deeesses Ao 4hchilis. 1 ).

Pur suant _her et 0, o ARdricHM sbEets :\Ar@ 'spaked\Bfart %hfé?ﬁ@&eﬁ@“ 2t D915 }HCHG(?ZSU of size

acc/;p\npani ed wi th adapter 30 blocks 30 corresponding In al | respec
and _h}:onf i gur at i oM owhishaigdhiedsanes) spaciag las, betvieen adignant studst 3G eThs ovi ded
w th socket

it peni t ' ' r; whi ch

enabi ot ho i SG0SRES ATchre P ERE Booeilp e 7HaB" RSt 41, R BIdo e " Re
and Lego conpondntmincipld tor those mskd witiythei previetisiy alesciisad $tanddrd KWMEXi nent  of
the invention shg i,n Figs. 7-.11 system of bl ock nd _adapter bl ocks
o provi ded for it reimeisaned & S53mEheR pBeichite By IR AFMRRRE L7 ng t he
E‘X :\E{l ng instal |Qﬁbli@@lsﬂn@érdﬁiié&fMeg@@l@ﬂ%&oc@?@qnﬁﬂbﬁg@ﬂa K fD

K NEX system are il | BRI, oY6Y5e b (s RRSChAd 62 ditmdle LR 7O

15  stem portion 44 of the adapter rod advantageously is about 0.195 inch
(4.95 mm). .

All of the components of the K'NEX set are "downsized to enabie
assemblies, such as shown in Figs. 1, 12 and 13 of the drawing, o be

20 constructed using standard Lego blocks. To this end, the respective
iengths of the rod elements 25, 26, 27 will be redimensioned to 0.411 inch
(10.44 mm), 0.78 inch (19.81 mm) and 1.302 inch (33.07 mm)
respectively. Larger rods of the progression will be correspondingly
*downsized” relative to the standard K'NEX components in accordance

25 with established size progressions for such components. Al of the
connector elements are correspondingly reduced in size, such that the
distance from the center axis of a connector to the end wall 24 of its rod-
engaging sockets is reduced to 0.240 inch (8.1 mm). Pursuant hereto, an
entire “Micrd-K'NEX” building set is provided, accompanied with adapter

30 blocks 30 comrresponding in ail respects of size and configuration to
standard Lego blocks, for example, that are provided with socket
openings for the reception of the special adapter rods, which enable the




KID K NEX systemis described in considerable detail in US. Patents 10
6,674,474 age Redds369500, the disclosures of which are incegRaiai®Mister ei n

by reference. In the illustrated KID K NEX system there are a series of
rods 50, , 51, 52 of progressively graduated | engths, cooperating with
connector 15 elements 53, 54, 65 to formthe illustrative structure of Fig.

7. Simlar to the. standard K NEX set prlffﬁm ples, the |l ength of progression

e S e b BeerlafrbBhG of kolEx AT e ggg:}oe : Qn@%tro.ln? SRblek FIghg 1 od can

serve as the hypotenuse ructure,

next-smal | er | eplgnaturesds serve as opposite sides. 20 In the KI D K' NEX
system the connector elenents advantageously are fornmed of a soft and
pliable plastic material, and grip the rods only by their end flanges 56
and neck portions 57 Ihihe émbodimentiod théninvbotihn siovihn Figed?hﬂyar@siehe neck

01 1 00 engagihg YoRRER A CURPISh R protited BRINeaolY Wik SEndaE

Typical ly, the snﬂ%mmr@smcamxzmgm@ékmw nfbwefaeaé@@%f KD RNBX tiple
thereof. Al of the connector el enents ess of the number of sockets

58 provided t her @MPONEAE Q‘-”@'\P&H%ﬁd’fm%f(ﬁ@ﬁxrsﬁﬁtﬁf‘héf%%ﬁ'!'@rmaﬂ@@ t her eof
to an inner end t ard size
component s, ¢ hi o By uL LI P amBferk B Mgty RER Eopdpihies D

Q@/ 132693 PCT/ KIEpBOEX sYsBm is deseribedeinsconsisienakie i dataib in it 8dPatents g. 7,

h

e conter - g ool 47 A eene PRI URGEISS. B B SRETHAIRORRT L1
inch (89.92 m’r) heréindyrrefenghge. in order to provide interfacing with the .

standard KID K NEX 5 system adapter blocks (as well as any bl ocks not
having the interfacing features) are fornmed of a length of 3.540 Inch

(89.92 mm), equal to h ke ilasrdted KD PCNEKG!ystémttﬁ@@&arb% vEty dfubgs 806, of the
connectors 55. The width of the blo cf one half of jts |ength, or 1.770
inch (44.96 mm .91 52 of progresswely gra uate lengths, cooperating with connector
15 elements 53, 54, 55 to form the illustrative structure of Fig. 7. Similar to ‘
the. standard K'NEX set principles, the length of progression of the rods
50-52 (and larger) is such that each next-larger length rod can serve as
the hypotenuse for a right triangle structure, for which the next-smaller
length rods serve as opposite sides.
20

in the KID K'NEX system, the connector elements advantagecusly

P

e

are formed of a soft and pliable plastic material, and grip the rods only by
their end flanges 56 and neck portions 57 but do not grip the body of the
rod beyond the neck portion thereof. The connector elements are formed

25  with various numbers of rod-engaging sockets 58, from as many as eight
to as few as one. Typically, the sockets are spaced angularly by 45
degrees, or a muitiple thereof. All of the connector elements, regardless
of the number of sockets 58 provided therein, have a standard distance
from the center axis thereof to an inner end wall surface of a rod-receiving

30 socket. For standard size components, this distance is approximately
0.870 inch (17.02 mm).



10 In principle, the adapter blocks are functionally simlar to the bl ocks
30 previouslywodemeizhkdeed, being formed with eight cylindricabrgikhdeoPso

i uniformy spaced apart |engthw se and wi dthwi se at center-to-center

di stances of 0.885 inch (22.48 mm). The studs 62 can have a hei ght of about
0.200 inch (5.08 m). In the illustrated exanple, the studs are. 15 open at
the top, whereas the smaller studs of the W ocks 30 previously described
typically are closed. jJhge Stlstufl fiBESEd iR ideyi T=Te f Figs.
711 is 0.625 inch (14" 8% m*# ufd e ?_gr@nﬁé '?'h@bﬁév“ﬁt*?%ﬁ”ﬁ?ﬁgﬁ%é)pi gs.
7-11, the adapt erbabveern thepaxesiof g agerings 88 ofdhe sosmectads, 55 50ined bieavi ng a
hei ght of about T8¢ i : . | he.b g finkng a
bott om pl ane 67. Oﬂ?ﬁr éfe 2?cy ilﬁéﬁ@%é@&n@%ﬁ%ﬂ%ﬁ@, §>S<tg'tr’1‘558m(’)1§nqwg®d§?r®m)a flat
top wall 69, usuahdcprdinglyninrcadémiy srovigitihigrfabiogevitththebstandard JIBAENEXK The

kets 68 t d, uni i t he ei ght
oot oot 680 R5Btend inciPldt RS (B0 e b 37 B Bl Roving 1B BlkEragy L
Spatced ?part tlorfaamﬁeﬁ)m?!fmdmdo%%wfemel%oamcw.(wgz imnte(q&t%r téo&énéag)_ )
center-to-center, C N rs re equ sSpace apar . I NC
(55 45 ) o ¢ CenE s SRR A MRS RIRS S0 1) 116, CPRPRRIPE%-0 TR st uds

62. 30 Speci al adggfesr theBrock & drfel 8aif dfits léf:@hpéloa\{'?mmcﬁ 4.96%MK) ation wth

the adapter blocks 61. The adapter rod includes a stemportion 71, a collar
fla@?e 72, a neck portion 73 and an end flange 74, The neck it WO

20067 132693 IﬂgT/ USZOO% g@ﬂ(&ﬁ% ‘hg%daﬁﬁk’?%ﬁgéa%ﬂﬁﬁﬁﬁ%éﬁ’é@“%?t‘zﬁ‘ec%é‘%wond I n

size and shape to the n ortion e regular KID
K' NEX rod el enentd pevidaly 8eskibedf beingefdrinad Riith eight tdybndricamspusist 62ns 71 of
t he adapter rod 7

e are | r,t ' 0 - uhul | inders 68,
fromeither end, U%Hgﬁélﬁd%é%ggnggﬂtqéﬁqﬁﬂ&oﬁﬁgo\gﬂﬂﬁgs%uaﬁl 8%&?’9 %ﬁc ng%rapt er
rod is inserted distandestdfe).888 ineh (ERABgRm]2 The stedd 62 cagdiaveta hdighteoid of the
C e 2 o aWut B.200%mef (6. bBmi! R irabli oSGbY, tid AU 42 'S

15 open at the top, whereas the smaller studs of the blocks 30 previously
described typically are closed. The stud diameter in the illustrated

example of Figs. 7-11 is 0.625 inch (15.88 mm).

In the form of the invention shown in Figs. 7-11, the adapter block
20 61 includes side walls 63, 64, 65, 66 having a height of about 0.875 inch
(22.23 mm), with the bottom edges defining a bottom plane 67. Three
cylindrical sockets 68 extend downward from a flat top wall 69, usually
terminating slightly above the bottom plane 67. The sockets 68 are open
at both ends and are spaced uniformly among the eight cylindrical studs
25 62. In the system shown, in which the studs 62 are spaced apart
longitudinally and transversely at 0.885 inch (22.48 mm) center-to-center,
the cylinders 68 are equally spaced apart at 0.885 inch (22.48 mm) on
center and positioned symmetrically in relation to the studs 62,

30 Special adapter rods 70 (Fig. 11) are provided for association with
the adapter blocks 61. The adapter rod includes a stem portion 71, a
collar flange 72, a neck portion 73 and an end flange 74. The neck



10 to the height of the cylindrical studs 62, such that the outer peripheral

areas of thgocempasetaars 55, immediately adjacent to the o he
sockets 58, do not interfere with the studs 62. \Were the@'tgﬁg%zﬂ%@gfsg‘i t he

collar flange 72 exactly equals the height of the studs 62, upper end
portions of the studs may support and add stability to a connector el enent
15 engaged with the associ ated adapter rod¥0. Suitable detent neans (not

shown) may be enpl oyed_to tenporarily, secure the adapter rods 70 in the
cylinders 68. A rﬂﬂfﬁ?nﬂécﬁﬁ@te%ﬂ#w %(%ﬁol{ﬁﬁpqwc'ﬁr% and shaps &0 ie Reshl es

illustrated 20 igbribiI57 afd Ehdiikpgeaed of mb»lrégdulapk Skﬁéﬁ?&@é@rﬂ@nﬁé KpNEX

rods, connectors, etc., as well as building bloc aracteristic of Lego,
Mega Bl oks or DUl#-o blocks, for exanple, dinensioned as aforesaid to

provi de spacings conpatible with the standard di nensions of existing KID
K' NEX systens. The bl ock el ements can be of various sizes, for exanple,
four studs, eifght 25 dsurdectad in Fig dithe atons partipne atieof therduapter Tbe M ocks

are designed in C n t h 0 Lncipl e such, that the cylindrical
studs 62 of one a&%dﬁiquegﬁﬁbo\gﬁ eeeé? Vmﬁdé)ikqmgoﬁ’iﬁdgﬁt%ﬂ% é?éin‘afr eQdy| ock
?Eove. IT_heOI ?”?Wﬁihg}@} mecrrutetnlﬂamsb lbhﬂ‘f(e%buigie_‘r.riw amm:{cteﬁmasﬁnﬁtedgft Wﬁen
e cylindrical studs o ower . bl ock .and.i nner surfaces o e bl oc
above. 30 Typi calqr{l'rg%F?lfaégrﬁ'nﬂP\g@ ﬁ?e@t@daﬁ@"ﬁtém@@g ‘Pfoﬁ‘ésgﬁmge%l a%r oper
frictional engagmRatin Wﬁh Tﬁ@thiéﬁh@s@bPﬂ@@oll%ﬁéhg?sﬁfﬁ%rg%rﬁl%gggua!

ef f'ectively retained ir e assenbled relation. ~I'~ WO 2693
PCT/ US2006/ 01195500 the heighy of dhe cxlindrisak stegs 62, 1sueh thalstheoputehpetiphgrdls may be

const rusted 11 e BIAE cofhods SKIRLREIARLIPSbiBn: 1AL BBLA N5y flacn- ended

cylindrical sockets suc at an c recerving an 5-
adapter pin. |f dcesketed8, Hownetioterferdwiththe ktuis 2 V8ingre g tHiekneresiof the of

shown i1 Fi g 6. UG R pRen) SR AR CherhaB0ER! Bio, RE R direstir e’
utilized in portions of the studs may support and add stability fo a connector element
15  engaged with the associated adapter rod 70. Suitable detent means (not
shown) may be employed to temporarily secure the adapter rods 70 in the
cylinders 68.

A hybrid construction toy kit incorporating the principles iflustrated
( 20 in Figs. 7-11 typically will include standard KID K'NEX rods, connectors,
. etc., as well as building blocks characteristic of Lego, Mega Bloks or
Duplo blocks, for example, dimensioned as aforesaid to provide spacings
compatible with the standard dimensions of existing KID K'NEX systems.
The block elements can be of various sizes, for example, four studs, eight
25  studs and in some cases a greater number. The blocks are designed in
accordance with known principles, such that the cylindrical studs 62 of
one block can be received in the open bottom area of a block above. The
arrangement is such that there is frictional engagement between the
cylindrical studs of the lower block and inner surfaces of the block above.
30 Typically, vertical ribs 75, 76 are provided to assure a proper frictional
engagement, such that the blocks, when assembled, are effectively
retained in the assembled relation.



10 connection with the present invention, as well as for block-type

construct i onggelpse/gppsr al ly, are marked a pernmanent i ndici t| f the
characteristics of the block. Each different type of bl ockzi’cgrﬂb#zgq}g WI th

. a separate characterizing indicia, such as a nunber of letter. Oonstruction

- diagranms for assenbling structures using such blocks can identify the 15

bl ocks by such characterizing indicia, nmakpfg it easy and virtually
fool proof for the builder to select the proper block froma m xed inventory,
wi t hout having to conpare the shape and size of the block visually with the

i1 Tustration of the plgn c&ﬁgl\é&)’syéfen?xa’ﬂrﬁ?'rﬁest' tﬁé‘SloElksoﬁ]E}z%B%strﬂctgﬂg 2,

the characterizing indicia /77 is’in formof a nunb nprinted on the 7
20 top surface of Int ke smaarer3ef the adapten |blenkr & dacludingi the zpesendedr al |

of the studs bea TR g c Y,

necessarily corré@ﬁgﬁﬁﬁ W t% ﬁéef %crl?ber o] y @bgﬁ ;QEQ&@&% ?f?%%%&ﬁpy shaped
and/or sized 9l oaﬂapiér pins df desiredr boweled, thiet llockninventoy wap beymalies tiprodt | ve
indicia 77. Wen_th di,n orth set_.call . 8", the
but | der can 25 o WBESS A steiAR EorfteRrdtBh AdhsPetinl Rlabist Bos @ Bacdte 1 * nave
conpl ete assurangieowmiiFiges.or she has the correct block for the indicated

assenbly. In the formof the invention shown in Fig. 8 where the studs 62
are_open cylinders and have no top surface, the identifying indicia 78 can

be( mprint ed 0” the t"RPp%HLu?d?eadVanﬁé@% Qh@%ﬂo@%lbﬂgbﬁnﬁ’eﬂ@mnﬁiéﬁ e 30

prOV|ded on or all e side wal'ls, as desired. However |ocated, and
i n what ever f m cermectionii wita thel |presesti myentian.y asdwelli 8§ &rr dlackrvp®I ocks

and V0 2006/ 132693, RETLESPO0CLBILARD ardfratkdd a b %ﬂﬁdé?ﬁﬁféh&ﬂ%%@@@%w the

printed instructions provi con tion toy set
adapt er rods, in chmracristios ofdiechlotic dEadh @ffamntm of bbckisprovidedarith 4 r om and

[eovaDl Y, 1 1oer b RGOSl o ERGHE ot bk Sifyci

adapt er bl ocks w giageinss tﬁcrr memwd@mtmctmwmsingt sighhabloyks cah deshtifs tee f i xed

?Lﬁgﬁ[‘ ,t ng S;? 0! OC%( such gharactenzmg In8|cj mgnaﬁlhgt :rt]eeaS >laRd %frtuta ly

foolproof for the builder to select the proper block from a mixed inventory,

without having to compare the shape and size of the block visually with

the illustration of the plan. By way of example, in the block shown in Fig.

2, the characterizing indicia 77 is in the form of a number imprinted on the

N 20 top surface of the studs 36. In the illustration of Fig. 2, some or all of the

o studs bear the numeral eight, which coincidentally but not necessarily

corresponds with the number of studs. Each differently shaped and/or

sized block of a set is provided with an individually distinctive indicia 77.

When the building plans for the set call for “block No. 8", the builder can

25 sirﬁply pick up a block bearing the numbér eight and will have complete

assurance that he or she has the correct block for the indicated assembly.

In the form of the invention shown in Fig. 8, where the studs 62 are open

cylinders and have no top surface, the identifying indicia 78 can be

imprinted on the top surface of the block. The indicia may also be

30 provided on any or all of the side walls, as desired. However located, and

in whatever form, the indicia will distinctively identify different blocks and

'



greatly enlarge the usability and attracti veness of construction toy sets.

For the exiwhi06k/ of standard K NEX rod and connect or i |di ng
bl ocks and adapter blocks and rods can be provided to enaEg’rs“'?r"?rzOeog’}d![lsg6

i nterfacing fromone construction style to the other. The user has virtually
15 endl ess possibilities for maki ng hybrid constructions involving bl ock
el ements in conjunction with rod and conng¢tor features. For the existing

ars are coal ed AaCaithanaRe eteD S A, sl ey eliine, RRRE GOEE

bl ocks and are pecanstrdefibntoylsetdapt er bl ocks and adapter rods to allow the
user to Interface between rod and connector structure and bl ock structure,
on a sinple and facile basis. For existing K NEX sets, both of the standard

type and the KID 25 Pﬁeféﬁblyyﬂh@ addptarkogstia ar@nofblﬁeldésbﬂﬁaﬂa%mar@sl ded, in
each case inc¢cluding both 2 apter bl ocks and adapter rods as descri bed

herein. The sl o¥R SeRaly drom ranKk iremevelly i Lintei ther wdapten Rlpeksexi sting
K' NEX d KD f d
an "f—l%e?eftsilsaﬂg? %ﬂ&é&@a@ﬁeoﬁbgﬁﬁnt%&ﬁ] @riird afﬁ&;cgg %f:t reedom

in the assenblies of ess vari brid struct Is al so
30 cont enpl at ed, inggntissue erm adapter h@cbwmthanermyn@noa@@terdodammﬂmt ures

entirely of the VAST N he rod and connector type, as
vveII as hybrid @b@%éta%r A eg\ﬁ!)g'%ﬁ%‘ﬂ%%%&& PCT/ 1JS2006/ 011550 23 In al |

%I ons of the invention, whet her adapting to the existing base of
e gt g B B b 10
joining of rod ag}éamp@nﬁrge)thesmamwra@a amtradstwbh@séwf sbristRict6E foy0Bet@. basi s

accommodat i ng bot ransver se an it orientatjon of the rods, and
al so di agonal (4@’&&%%@}""% ﬁ%‘?lpgﬁ‘iaﬂag@fklﬂh%( rof s connector seisgRWidig i s such

that right triangubar ahd rdieitieBiockdahl RS cdt!BEFRUIRY tooehiife X

construction sets, can be readily constructed 10 on a base of bl ock-type
bui | di ng units. inferieging fmn@@ppaﬁrucﬂ%stw%@kthwﬁ@r ghelusenpauwrivalican be of

virtual Iy anys si ggqand ;308BkHe A S0l MEIRS HyBRd constructions invoiving block:

elements in conjunction with rod and connector features.

For the existing base of Lege, Mega Bloks and Duplo construction

sets, rod and connector sets are scaled and dimensioned for compatibility

20  with the existing blocks and are provided with adapter blocks and adapter

(\/\ rods to allow the user to interface between rod and connector structure
and block structure, on a simple and facile basis.

For existing K'NEX sets, both of the standard type and the KID
25 K'NEX type, block sets can be included or provided, in ‘each case
including both adapter blocks and adapter rods as described herein. The
block sets are dimensioned for compatibility with the existing K'NEX and
KID K'NEX sets and provide the user with a high degree of freedom in the
assemblies of a limifless variety of hybrid structures. |t is also
30 contemplated, of course, that the builder may choose to make structures
entirely of the block type or entirely of the rod and connector type, as well

as hybrid structures.



spacing of the studs and adapter recesses is consistent with the principles
of the inv i It should be understood, of course, ific
forms of tﬁgbzlg?lk\ile:’%ié‘ison herein illustrated and descri bed gpi}qsh&gﬁgﬁg&to : be
representative only, as certain changes nay be made therein wthout
departing fromthe clear teachings of the disclosure. Accordingly,

ref erence should be nade to the foll ow ng2appended clains in 20 determ ning
the full scope of the invention. 24 Cains: 1. Anulti-part construction
toy set accommodating the building of hybrid structures including rod and

connector type subst riHciily&siangi dtefie WhidhtiohO Whetheh edabiisg ol thellekfstingd  whi ch
includes (a) a plurality of connector elenents fornmed of plastic material

and conpri sing ab®ifoof RiRe-typa coneiIcing sgipifodhe eyisting b@%@'?ef KN PRg
sect ions extondl iy e 4t 08 SR h Kbl €Dk3RI b o

socket -form ng sections each conprisi'ng a aced-apart gripping arns
symmet ri cal | yo ar acooguiodate Hheecjoping of orod st kennestos stucturesi mithf blook and

e 60" 1 ppi o ar MEEE Y Bobde SRCoPPoEtY BPri Phiky R shifdatafiveR; (1)
al i glnrrent with ?mmwt@twékelt tlhaxriods,aanti B digg@riah_t(g&vdbgmy foaieamtionsdfgh@ti ng

t t A . ;
Dl ural [ty of r od bRt aTRaEe i ST bat bl Hard e anitngh  Sigh Se an end
flange and a negkda®ehiaPfo &H RNEX cbﬁ_st&ﬁitidnfééﬂs,fdaﬁrlﬁ?re%@m%@bnﬁf@dté@_r

di‘efeter than said end flange, and_said rod end portions being receivable
by lateral sHhp-ene hasgaiblesk-type Suliding uniis c kuthis epnnestion dbe ibipti-tyee enabl e

mul ti-part rod agsifRn0AR Qbn AR BFRrely tdhyP8ze GRRSHIALEL b 10n8) a8 3

plurality of connectdr elenents e ng formed wt -formng
sections positi ospating ofithel studs @hd edapies renesess B'consisient with theprinaipies her eof
which said di st&%ﬁg‘gm s common to each connector elenent, (f) said rod
el enents being p LS f ‘a progression of"n" rods L1, L2,... L" of

progressively greater lengths such that, in a right triangul ar assenbly of
three conr_lec*sor

It should be understood, of course, that the specific forms of the
invention herein iliustrated and described are intended to .be
representative only, as certain changes may be made therein without
departing from the clear teachings of the disclosure. Accordingly,
reference should be made to the following appended claims in

20 determining the full scope of the invention.



el ements, in which two rod elenments form sides and one rod elenent forns a
hypot enuse, the rod el enent form ng the hypotenuse conprises the next |onger
length in the progression, (g) a pIuraI|é¥ of building block el enents
formed of plastic material and of rectangfiTar configuration and each having
a generally é ﬁ%, rectangul ar top wall and generally flat, rectangular side
and end wal | ﬁ ?hed with edges of said top wall and defining a generally

open bot t om 1. A) maltiglad edristructivh f23i set aucopaveaatid Yhee plildively iof dlybrid wttectures
projecting u

rd fromsaid t wal | ' t, nfo ace
ProLral 1y arBoRuRgirb S End Boiecll il nsiisiotedwis bl e oo b and
frictional iwhieh lim:ludeagagement wi thin the open bottomof a simlar block
ositioned a veto en bl e t t t .
P ar netor s 2ot BpiiraS BE Eoreler Blements SR PRSI anstRrA aag ABrBHENG A ik
adapt er bl ocksctib® a@aadabmréntw@ﬂsocnetsrotmlﬁ? ﬁﬂﬁ&fs%rﬁﬁﬁg RN tiAe Baib! R®Kike
assenbl i es and rod and connector assenblie (J) sai d adapter bl ocks

bei ng of gen%ffcé!PF’y rectangul ar configurati on and including a plurality of

pai rs of stugs sBRvideetsdihia | I ely
corr espondi ngﬁtso t he gpamIn%%?@?ué%ho&hﬁlﬁg?kbﬁggf %%H%bﬂa‘*wmgcdr% (k)

sai d adapt er Synpekisallyearranag Vﬂths'ﬁéﬁéﬁ?t%a seeket axisrerendinonsers andsperpendicular
corr espondi n@éﬁubéﬁ@xt@hﬂlhﬁw&lg@ﬂ%ﬁ; @nd each being formed with

one or nore vertic ori ented ter sockets uniformy spaced from
adj acent pai (c3 saigl mpmmg gy heyinp rpPagRtbswfaces far gsiapiag toedveigment(in )ahgmn@t

adapt er sockgfs tHé’%d&Qit %g? %ﬂ?gﬁh]%?%bﬁsal sBH&EésarTes @ﬂrﬂ; %ﬂéﬂ @@{émé}ﬂ f

extendi ng downwar rom construc I ncl ugl ng one
or nore adapelemenbengaged by saidlongping asmst em portion recei vabI e w thin and

L oser Y, ot IS il lof sy BRehis hclihabil Fod Ui pBioRt BEBRsdpr onf & fline

supporting s S I'n sald adapter CKsS sal adap

each incl udi amgl a neotd pertnbnpmi]adenhto saij acdiilange aaaloﬂ ssiaien diameteonhan sand a&nded
to project Vg rtical d adapt .r.od
end” por 1 ons arer aug S8 ey pofPos HelhalRaBile By Giitian sR I e BOT P S
rod el enment sseuket-factaipb esedtions |tat etable smahpam redgagE roenhectort lasserebliss wabd
connector el ene ts to jOIn said one of said connector elenents

~interl ocki ng??FS?

| (e) said plurahty of connector elements each being formed Wlth said socket-forming

sections positioned a predetermined distance "D" from the hub axes thereof which said
distance "D" is common fo each connector element,

(f) said rod elements being provided in a progression of'n" rods L, L;,... L, of
progressively greater lengths such that, in a right triangular assembly of three connector
elements, in which two rod elements form sides and one rod element forms a
hypotenuse, the rod element forming the hypotenuse comprises the next longer length in
the progression,

(g) a plurality of building block elements formed of plastic material and of rectangular
configuration and each having a generally flat, rectangular top wall and generally fiat,
rectangular side and end walls joined with edges of said top wall and defining a
generally open bottom,

(h) a plurality of pairs of generally cylindrical studs projecting upward from said top wall,
said studs being uniformly spaced laterally and longitudinally of said top wall and
positioned to have frictional internal engagement within the open boftom of a similar
block positioned above to enable mulii-block assemblies to be constructed,
characterized by

(i) said building block elements including one or more adapter blocks to enable fixed
position interconnection between block assemblies and rod and connector assemblies,



adapter bl ock, (p) the transverse spacing between adapter sockets of an
adapt er bl ock, and between adapter sockets of a plurality of adapter bl ocks
positioned in laterally and/or Iongitudigglly adj acent contact, being a
conbi ned function of two tinmes the predeferm ned distance "D' and the

|l engths L, L

- ' hat b f .

sel ected rod&)eF%'Hen apj?éori %Ié‘é V\AB%ﬁg :&Sﬁ;&ﬁ%@@y O@H%F%%rﬁpogﬁgﬂéag@ﬁe%qﬁdYnchﬁlgfgeaf ,
can bg j oi nepluralityhofapaies of efuds ﬂmv'mgamﬁhrmtﬁﬁamge!atelraibjsaﬁTﬁmgttedIn%ily, gloptal'yr of
spaced- apart . spckets i.n sai.d, adapter bloc et her said adapter
sgckets gre COQF‘*.%%’E‘?JE‘QS&’o‘ﬁgisf’ﬁ%’i‘%ifﬁt%s %P@?ﬁ\%‘%@q @@3’? \é\{gp’gﬁ nal |y, andp(q) at
:c east cert aij(k) shidsm:{a;bte;d;:lbcﬂxbem&'fgtd abelhan:@t afid gfl é)eggl‘ahd{n?nemhﬁ mdrr.aspﬁnﬂing[tﬁe

romone adapter.blo 0,_a second a er ock. positioned adjace or
spaced from §éﬁ$ ﬁwgﬁp BIS%BIFB}B“% Eag%%*ﬂgef%?éw*ﬁew BE”PB%/V@'g{:ﬁéﬂforﬁEP@gm 1,
wherein (a) sddpterastaréte runtib@ay Sphcadeirerh deljazaat 4 ofadthds Biojerting eg@ber fomed

hei ght, with I,€¥\er end edges thereof defining a base plane parallel to the
top wal | theSEBfOPWaY said tubul ar sleeves extending fromthe top wall to a

| evel near sgt)i shi®agaptel 8b&ketsiBluding)tub@adsiasart slen’ Admid Riph@al Qﬁdf%ﬂte%i‘?)

abut ment surfaces between the stemand rod end portions thereof, 26
sai d abut menfowardlydRergliorg al t ernativel y engageable with the top wall of

sai d adapt efmdRf KorstrudtidrPie seEMEILBING ' It RlableP W eathGRMEding @ stem
position the rod end portion” of said adapter rod in a predeterm ned

posi tion wi tPertiersfrsgivablg withinpndogosedyl sondned igi fixed pesitiop by paid tubularipeeves for
constructi ongdts: Al L t st certain of said

adapt er bl Ocﬂégagés\ﬁlgﬁoarﬁrﬁge%?h%ﬁt ?rgrq!glg@ﬁg aghqég%pt?oblcé{(g, di stance between hub
axes of two (orsaiscadaptes rode each inekidingod medi eby particodadinesntrie saidvstag rortivrengt h

i aim s, wherimeRe Bl VR ARl sid dbaptef BIoERYS F U2 T oYty
1.252 inch, td)aaidcadepiejsrdctenﬂ partionst @netapehding iptsizegaridushiape g rdol erckparfiorisraiwn
SDeCt e Tt g, BBl 3 B o A el PP s
subst anti al | gorime2ibd elenvdnis to join said one of said connector elements interlockingly to said
adapter block,
{p) the transverse spacing between adapter sockets of an adapter block, and between
adapter sockets of a plurality of adapter blocks positioned in laterally and/or
longitudinally adjacent contact, being a combined function of itwo times the
predetermined distance "D" and the lengths L L, . . . L, of said rod elements, such that
an assembly of a selécted rod element joined with a connector element at each end
thereof, can be joined with a pair of spaced-apart adapter rods inserted in a pair of
spaced-apart adapter sockets in said adapter blocks, whether said adapter sockets are
aligned, longitudinally, transversely or diagonally, and
(q) at least certain of said rod elements being of a length to extend a distance from one
adapter block fo a second adapter block positioned adjacent to or spaced from said one
adapter block.

2. The construction toy set of claim 1, wherein

(a) said adapter blocks have side and end walls of a predetermined height, with lower
end edges thereof defining a base plane parallel to the top wall thereof,

(b) said tubular sleeves extending from the top wall to a level near said base plane, and
(c) said adapter rods being formed with abutment surfaces between the stem and rod

end portions thereof,



5. 'The tonstruction toy set of claim4, wherein (a) said adapter blocks have
a wdth dinension of substantially 0.622 inch and are fornmed with four
spaced pairs of studs of substantially 0.1925 inch dianeter, spaced

| ongi tudinally at substantially 0.315 inch.center to center, with the studs
of each pair being spaced substantially 0315 inch laterally, and (b) said

Symetri cal | (D5 bR sitbted BER Merflchy SABRLEIS RS BRIV RE Sda
const r uct i onadapterddeckair adpwenend extiesrityioh a tebular sledbve Lioylositios theerod nt pottion

conul o1 CCeSE R BRSBTSt T

t ubul ar sl eeplese.and are receivable in said tubular sleeves fromeither end

t hereof, (c) said stemportions are provided with outwardly projecting
detent means an a free end extremty thereof engageable wth one of said
annul ar r ece8sH= tanskectiondoyssatdf eldmpt ewhereiad i n assenbl ed position wth said

adapter bl oc d (d),said adapter rods . are for . W th an abutpent  surface

o end of (. Fost EhaBtht s ARaler Ao 1RYS adtatdintirisbnciindria e nce

?ﬁSi tioning betwdendhaptaxes oddso \gbﬁﬂiledtcﬁsdl@rﬁl éntb T@&Hdine@%@? ;Etfd blbgféhgha\ﬂﬂg al |
e construction toy set according to claima1, erein (a) said adapter ro

i ncl udes a n%@ﬂ{%&m%ﬂ%ﬁ Bf'sf’é{ﬁlﬁ’i"e’g’rﬂb%{ﬁ@%? 9B end flange portion, and a

collar flange portion between said neck and stem portions arranged to seat

agai nst sai d adapter bl ock when sajd stemportion is inserted into said
tubul ar s| eefrel Nesconsiidction 1 $81 Of Flg BoYNEIN according to claim 7, wherein

(a) said col{Arsqafd aasfedBlobeha® aqBAgtR of SbStaRBAly PO53 i, QARG SN 8f gai d
end flange portion, and (b) said connector elenments are formed of soft and
pl i abl e nat epipadard eaisting buildmarkierk of kpewyn peecifisatiens, porti ons of such material,
(c) said soc i ' ' | o) PRI It gripning said
adapter rod @%a_lia? g& h%c nl[t)gﬁb ??ﬁ?%@ﬁ%&?ﬁggﬁ]gpg%ﬂ(}g?rit%ﬁ%%frg%}r%bﬁmand sai d
col | ar fl angts) said predeterovirad distanen'D" ig/substantisliyd).24higch.o cl ai m 8, wherein (a)
radially outer portions of said gripping jaws substantially abut said collar
fl ange.
5. The construction foy set of claim 4, wherein

(a) said adapter blocks have a width dimension of substantially 0.622 inch and are
formed with four spaced pairs of studs of substantially 0.1925 inch diameter, spaced
longitudinally at substantially 0.315 inch center to center, with the studs of each pair
being spaced substantially 0.315 inch laterally, and

(b) said adapter blocks are formed with three of said adapter sockets positioned
symmetrically with respect to said four spaced pairs of studs.

6. The construction toy set of claim 1, wherein

(a) said tubular sleeves have annular recesses at upper and lower end extremities
thereof,

(b) the stem portions of said adapter rods are of substantially the same length as said
tubular sleeves and are receivable in said tubular sleeves from either end thereof,

(c) said stem portions are provided with outwardly projecting detent means an a free end
extremity thereof engageable with one of said annular recesses to secure said adapter
rod in assembled position with said adapter block, and

(d) said adapter rods are formed with an abutment surface at an end of said stem portion
opposite to said detent means for positioning said adapter rods with respect to said
adapter blocks.



10. The construction toy set of claim1, wherein (a) said adapter blocks are
of a size to include at least four pairs of studs and at |least three
adapt er sockets positioned uniformy betwe adj acent pairs of studs, (b)
sai d adapter blocks are of rect angul ar conflgur ation and have side walls and

end walls ext ' d adapter sockets are
spaced and posfpﬂg%gﬁété@:g%ﬁ@k ?%OY@%{ ance 1E&et ween a center of an adapter
socket and an (aH?aidedaptSfrwdimluw mmkl pmﬁoraofb‘bdmdsdlameianta'raﬂanwlar@qwﬂkmt he
di st ance bet weg, r o '

whereby, in an gsggdr%%r ﬁargel E&kral and 5'3 T%ﬁgﬁgeﬁglpﬁgﬁ/k’g% ?ed jo seat
adapt er bl ockagatﬂstesaldpdaptargaloctkMumwadstsummtm is avseiring immaai'dstmtenmsdneae t he
full extent of such assenbly. 11. The construction toy set of claima1l,

wherein (a) said adapter bl ocks are marked with nunerical indicia
characteri sti 8.dhetchestaiclien wydet sévapiingfo ddim mmmm o facilitate correlating

Icgﬁls;“r Sg? : Oﬁl Cfsm&"coﬁarbff'ange d]e%mlesn Sah re%%tcl)fos%?d nec 588 sgrt\ %%pgmsnehto shatd end flange
; portion, and

(b) said connector elements are formed of soft and pliable material and include rod
engaging socket portions of such material,

(c) said socket portions including opposed gripping jaws for gripping said adapter rod by

its neck portion, between said end flange portion and said collar flange.

9. The construction toy set according to claim 8, wherein
(a) radially outer poftions of said gripping jaws substantially abut said collar flange.

10. The construction toy set of claim 1, wherein
(a) said adapter blocks are of a size to include at least four pairs of studs and at least
three adapter sockets positioned uniformly between adjacent pairs of studs,
{ (b) said adapter blocks are of rectangular configuration and have side walls and end
| walls extending from said top wall, and
(c) said adapter sockets are spaced and positioned such that the distance between a
center of an adapter socket and an adjacent side or end wall of a block substantially
, equals the distance between centers of adjacent adapter sockets on said block,
| whereby, in an assembly of laterally and/or longitudinally contacting adapter blocks, the
! spacing of adapter sockets remains consistent over the full extent of such assembly.

11. The construction toy set of claim 1, wherein

(a) said adapter blocks are marked with numerical indicia characteristic of the size and
shape of the block to facilitate correlating individual blocks with building instructions
associated with the construction set.





