-Cbnnectlng ~menber This invention- generally rel ates to connectinrg nenbers

for er-connecting pairs of structural conponents, and nore partlcularly
to menmbers for inter-connecting a pair of conponents 5. | in a toy
bui ‘ng set. A previous connector for this purpose conprises an el astic,

def ormabl e, tubular plug provided with an axially extending slit §E§
end, so as to enable the ends of the plug to be 10. slightly co%ﬁf %HBS
‘when inserted in co- axially disposed conpl enentary coup|ing holes in a pair
of adjacent buil ding bl ocks. This conpression will cause the ends of the .
plug to exert a suitable coupling force between the plug and the inner

wal | s 15. of the coupling hol es. This coupling force will generally

suffice for detachably inter-connecting a pair of toy building elenments. In
sonme cases, however, it is desirable to provide a nore or |ess pernmanent
connection 20. between a pair of adjacent conponents, and the object of
the present invention is to provide a conneﬁFlng menber whi ch, when pressed
into a pair of conplenentary coupling hol®es,wT| exert a considerably

i ncreased coupling force, so as to 25. interlock the two adj acent

conponents. Connecting member

This invention generally relates to
cohnecting members for inter-connecting pairs of
structural components, and more particularly, to

. such members for inter-connecting a pair of components
5. in a toy building set.

A previous connector for this purpose
comprises an elastic, deformable, tubular plug
provided with an axially extending slit in each
end, so as to enable the ends of the plug to be

10. slightly compressed when inserted in co-axially
' disposed complementary coupling holes in a pair
of adjacent building blocks. This compression
will cause the ends of the plug to exert a suitable
" coupling force between the plug and the inmer walls
15.  of the coupling holes.  This coupling force will
-E N generally suffice for detachably inter-connecting
' a pair of toy building elements., :
. In some cases, however, it is deSLrable
tOhﬁrovide a more or less permanent connection
20, between a pair of adjacent components, and the
' object of the present invention is to provide a
connecting member which, when pressed into_a pair
of complementary coupling holes, will exert a
considerably increased coupling force, so as to
25. . interlock the two adjacent components.



- 2 - According to the invention, this is achieved by providing apair o

-oppositely di sposed,

all"

central
in rel

| engt hwi se extendlng slits at each end of the plug,

the slits lying in a,common axial’ plane, the plug having 5. a

portion which is readily inwardly deformable and is so configure
é?lon to the remai nder that when this central portion is conpresse

by the”. appllcatlon of an inwardly directed force cross- wi se of the plug\
a di r¥ti on generally transverse 10. -to2the said.common plane, the
glitted ends of the plug tend to expand. Preferably the central portion

I ncl udes a pair of
slits in the ends,

respect to t he

provi ded with neans for, conpreSS|ng
i-nwards in directi &P
ends 20:

| engt hw se extending apertures in alignment with the
the apertures and slits 15. being symetrical with

f

iy i t@ﬂea&%veﬁréﬁohhetﬂﬁe&s58&%%%8“ {he plug is

tion o

pai r of adjacent coqpqpqus When Q§g{ted LR he co% #ﬂ? gles t he
R

slitted ends of the p‘l a?rlé’q.l abPe
cause a.%on5|cEHQﬁnt;alSPortoompwhnghfeScGeadle enunréayb@eﬁeemabhe

wi Izl
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ends of the plug anghd hegs Wl |con@igureacanPkeidtRBheso fHESréRhERaéS
appreci ably greater than t hat obt ai nabl e with preyi ous connectors and

sufsfices to provid

#

10.

15.

20.

25.

30.

t when this central portion is compressed by
the application of an inwardly directed force crossF
wise of the plug in a direction generally transverse
to the said common plane, the slitted ends of the
plug tend to expand.
Preferably the central portion 1nc1udes

a pair of lengthwise extending apertures in alignment

with the slits in the ends, the apertures and slits
being symmetrical with respect to the common
axial plane, and the outer surface of the plug is

provided with means for compressing the middle portion
of the plug radially inwards in directions generally

normal to the common axial plane, when_the ends
are pressed into a pair of complementary coupling
holes in a pair of adjacent components.

When inserted in the coupling holes, the
slitted ends of the plug are unable to expahd, but
their tendency to do so will cause a considerable
coupling force to be exerted between the eﬁds of
the plug and the walls of the coupling holes. This
force is appreciably greater than that obtainable
with previous connectors and suffices to provide
a more or less permanent connection.

he plug radially
|§3P4%ﬁfﬁ§l°PB°FH§3&8nﬁﬁﬁ98§F§b b?%ﬁ%hwam%n t he
are presseending & Jdals aezf e%&hpbﬁ&eafatheCpmabl,nelho{;né in a
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a nore or |ess permanent- connection. 30. 2a - Exanpl es of connecting
.WEybers in accordance with the invention will now be described, with
\Ha erence to the acconpanying drawi ngs, i'n which:- Figure'l is a side vi ew
showi ng one form 5. of connecting nmenber; Figure 2 is a cross section
taken on the line Il - Il of Figure 1; Figure 3 is a schematic side view
“-partly in section showi ng the elastic deformation of the 0. connecti
nmenber when inserted in a pair of co- 15. 20. 25. .- -3- axial coupling™”
. holes in a pair of inter-connected conponents; Figure 4 is a side view
simlar to Figure 1 showing a nodified formof connecting nenber; 5
- Figure 5 is a side VIeM/Of the sabe ggbodi nent, but viewed in a pLane
per pendi cul ar :

s

Examples of connecting members in accordance
with the invention will now be described, with
reference to the accompanying drawings, in which:-

Figure 1 is a side view showing one form

5. of connecting member;
o Figure 2 is a cross sectlon taken on the
line II -~ II of Flgure 1;

Figure "3 is a schematic side view partly
in section showing the elastic deformation of the

lo. connecting member when inserted in a pair of co-

15.

20.

I 7



to the pléhe of Figure 4; FigUre 6 is a schematic side viewsimlar to

FiguréIS showi ng the el astic deformation of the 10.

connecti

ng nenber

conponent provided wi'th a coupling hole and an annul ar recess around t

shown in Figure 4, and Figure 7 is a detailed view showi ng one face o

periqﬁéry thereof. Referring nowto Figures 1 to 3, the 15. .
menber .conprises a tubular plug generally designated as 1 which is
synné?fical with respect to.a plane C - C_perpendicular to the axis of the

tubular plug 1, the interior of which is signated as 10.

C thus divides the plug 1 20. into tYo 4 dentica

On the outer surface of each e two

connecti ®e

The plane C -

halves la and |Ib
provided with a pair of Iengthw se extending slits 2a and 2b at either end
of the plug. In the mddle portion of the plug there is provided a pair of
| engt{hw se extendi ng apertures 25. 3 between the end slits 2a and 2b.
The apertures 3 and the end slits 2a and 2b are symetrical wt

a common axial pl aneaﬁiu%aﬁﬁ%ﬂ?%%mws%ﬁsw%ﬁ of Hatgrdicannaiaeg C - C
0 .

“halves Ta and I b

h respect .to

there is

provided a pair of COMBONPBESihwi se extending, wedge-shaped ribs 4a and 4b

a , -~ Figure 4 is a side view similar to Figure 1
_ showing a modified form of connecting member;
g S5 Figure 5 is a side view of the same

embodiment,-but viewed in a plane perpendicular

to the plane of Figure 4;

Figure 6 is a schematic side view similar
- to Figure 3 showing the elastic deformation of the
10. connecting member shown in Figure 4; and -
Figure 7 is a detailed view showing one
. face of a component provided with a coupling hole
and an annular recess around the periphery thereof.
~ Referring now to Figures 1 to 3, the
15. commecting member comprises a tubular plug generally
. designated as 1 which is symmetrical with respect
to a plane C - C perpendicular to the axis of the
tubular plug 1, the interior of which is designated
as 10. The plane C - C thus divides the plug 1
20.  into two identical halves la and 1b provided with
| a pair of lengthwise extending &lits 2a and 2b

at either end of the plug.

' In the middle portion of the plug there

?{ : is provided a pair of lengthwise extending apertures

25. -3 between the end slits 2a and 2b.

" The apertures 3

and the end slits 2a and 2b are symmetrical with
respect to a common axial plane A - A and also with
respect. to the median plane C - C.
| On the outer surface of each of the two

30. halves la and 1b there is provided a pair of



+di'sposed at either side of the nedian plane C-C They are symetrical with
cFespect to the plane G- C and also to an axial plane B-B which is ' )

p§f pendi cul ar 5. to the planeA-A. The | engthw se extendi ng wedges 4a

and -4b have a maxi mum hei ght adj acent the plane C C and’define respective
clined surfaces tapering towards the ends of the plug in both halves |a
and | b thereof. 10. . The function of -this connecting nenber n
~used for interlocking a pair of conponents provided with conplemantar\ﬁk-‘EE
coupling holes is as follows:- The two ends of the plug are pressed into
15. a pair of co-axially . disposed coupling holes 8a and 8b in a pair of
adj acent conponents 9a and 9b, as---- schematically shown in Figure 3.

During the dis$: n pl elativeal y .t e_LR/n wal I s of the .
coupling hoIeg?ngﬁgﬁﬁgﬁd%gégﬁééﬁhf<ﬁ#§ﬂﬁIgﬂﬁgés'%ébgehgn?%ﬁmg?dly directed
. force to be egiéspesedrmt Ritheriisideoraf dheomedianpbdgnand:-Cewi ng to the

('apgrt ures .3, ¢Rey 4P C@yﬂﬁéirf@é@%ﬂtﬁ? dEsPtlc’ Rer tth@nEQEnEhé—éT"Ug to be
slightly conpresi%f as I ndicated by the.arro 1.inFi
REnPHE st

25.° of thise BrEn AR B Gl dp perBendicutars @ oS!
tilt insthe regi ohe pRaneen-Ahe Mperiangehwise kekeetdihy wsdgebe end s
por 190 o B Bhated Ahod Y S ST SBSEIR Sl oS0 Y e
t he wedges onCt@ecamd ddgfinpruespeaifivehdnsdliged surfaces tapering 3
' towards the ends of the plug in both halves la h
_ and 1lb thereof. ' :
10. - - The function of this connecting member
when used for interlecking a pair of components
provided with complementary coupling holes 8 is as
follows:~ : . _
_ The two ends of the plug are pressed into
15. a pair of co-axially disposed-coupling holes 8a and 8b
in a pair of adjacent components %9a and %b, as—
‘schematically shown in Figure 3. During the dis-
placement of the plug relatively to the inner walls
of the coupling holes, the wedges 4a and 4b will
20. cause an inwardly directed force to be exerted
on the middle portion of the plﬁéfand, owing to
the apertures 3, this force will cause the middle
portion of the plug to be slightly compressed as _
indicated by the arrows plsin"?igure 3. As'a result s
25. of this compression, the walls: of the plug will a
‘£tilt in the regions between tﬁe;apertures and the- a
slits and the end portions of- the plug will have a -
_tendénéy td expand, as indicated by the arrows P, in
- Figure 3. Thus, the clamping force Py exerted _
30. by the wedges on the middle portion of the plug - - -

and the expandiﬂg forces P, at the ends of the




co- operate to prOV|de afirminter-

connegting 5.

AR
Iocklhg of the two conponents 9a and
9b. "Referring next to Figures 4 to 6,’the structure and performance ofAifij) ;

nmenber are substantially the same as described with

refergnce to Flgures 1 to 3, except 'that the plug is here provided wt

ahnul

beads 6a and 6b around the ends of the plug and with an annul ar

flangé 5in the mddle porti.on thereof, 10. - So as not to

pfevent the conpression of the mddle portlon of the plug,
I nterrupted by the apertures 3 which extend § hrough the flange 5, as shown

in Figures 4 and 6. Wen using such a connecting nmenber for 15.
i nterlocking a pair .of conponents in a toy building set, it my be - _
desir@hl e to provide a joint wherein the end faces of the plug are flush

with the outer sides of the conponents For this purpose, it is customary

to use conponent's,

the flange 5 is

suc cks or bar s avi coypl.ing hol es -
whi ch extend right thP thwgii E%ﬁ?ﬁﬁﬁ?ﬁeeﬁﬂjﬂﬁqy @|335mm55ﬁeannu|ar
recesses 7 around theloekphingfhthestwo atonpurtersisi®on ahdt Bb,.conponent .
shawn in Figures 6 and 7, thesepLpCRangs ety Fulfilieh % U3 81 kiie

5.

10.:

25.

~ structure and performance of this connecting

member are substantially the same as described
with reference to Figures 1 to 3, except that the
plug is here provided with annular beads 6a and
6b around the ends of the plug and with an annular
flange 5 in the middle portion thereof.

So as not to prevent the compression of
the middle portion of the plug, the flange 5 is
interrupted by the apertures 3 which extend through

“the flange 5, as shown in Figures 4 and 6.

When using such a connecting member for

_ _interlocking a pair of components in a toy building
- set, it may be desirable to provide a joint wherein
- the end faces of the plug are flush with the outer

sides of the components. For this purpose, it

. 18 customary to use components, such as blocks or
' bars, having coupling holes which extend right
~ through the component and are provided with annular

recesses 7 around the coupling holes 8 at both

- gldes of the component. As shown in Figures 6 |

and 7, these recesses 7 have a depth x which is
equal to the width of the beads 6a and 6b, Where
the juxtaposed side faces of the two components
coincide, as shown in the middle of Figure 6,

their co-axial recesses 7 will form a recess having
a double width 2x adapted to receive the flange 5
having substantially the same width 2x.

As

o



o5 équal to the width of the beads 6a and 6b. Wer e -t he j uxtaposed
de faces of the two conponents coincide, as shown in the mddle of Figure

2

e heir co-axial recesses 7 will formarecess havi ng a double w dth 2x
‘é~ bt ed to receive the flange 5 30. having substantially the same width
£.)7 . - .6 - Thus, the beads 6a and 6b in conbination with the flange 5

and the recesses 7 in conponents 9a and 9b provide for an assenbly, wherein
the end faces of the plug are flush with the si.de faces of the conponenﬁf
10. 15. 20. 25. 30. -7- 1. éionnectlng menber , for
inter-connecting a pair of conponents i & toy building set when the ends
are pressed into a pair of conplenentary coupling holes in the conponents -
of the building 5. set and conprising a tubular plug nade of elastically

(“\
Thus, the beads 6a and 6b in combination
with the flange 5 and the recesses 7 in components
%a and;Qb.providerforgan;assembly, wherein. the s
end faces of the plug are flush with the side faces '
5,  of the components.

, W

10.

15,

20.

25..

30.



defornable naterlal‘of whi ch each end is formed with a pai r of
opp05|telyd|sposed | engt hwi se extending'slits, all the slits |ying
conmon axi al plane, the plug having a central portion whi ch is readj
i nwar dl defornable and is so configured in relation to the remaing
when t central portion i's conpressed by the application of an
di rec ted force crosswise of the plug in a direction generally transverse to

the safd conmon plane, the 15. . slitted endi of the plug tend to expand.
2. A connecting nenmber as clainmed Tn €laim1, in Whlmmmﬂummmnnl
portion includes a pair of |engthw se extending apertUres

the slits in the ends, the apertures and kIAtS Mesng 20.  Symbethichl Wit
respect to t he common axi al "plane, and wherein the outer surface of the
plug is provided wi_th neans for conpressing the mddle portion of the plug
radial |y inwards if-directiofsCGBRBFRIRG ROFRRF £QF tiRtEGLTRRAPLSEENI pl ane,
when 25% ]Ehedenda @aerpbes&edpoﬂéﬂta PAi & @cﬁyCl@tﬁfI)i@thﬁéﬁ/ waarpl i nlg hol gs
in a pair of adjac onents connectin as_claine
1 el b 21 n whi of e HBaREe: BoRsRR. BREP 8 FREE it IBERT AR t pe

pl ug conprise two p&mpilog hehgshmnsehexcemﬂwmgneﬁ of wheidesildhied are

di sposed symmgetricably awht BohpEREEhg! 2 @uﬁ@f&ﬁq?f@ﬁﬂﬁﬁhé”%f“eiﬁ%ﬁﬁ%dﬂl fhis

perpendi cular to the first plane an are located_synmetri y at
either side of a nﬁ&ﬁ&ﬁmﬁpéﬁemﬁé?ﬁéﬁalEﬁlﬁ?l?B ereh 50¢ B foEnediptith

pl ug. a pair of oppositely disposed, lengthwise extending

slits, all the slits lying in a common axial plane,
the plug having a Central portion which is readily
10. "inwardly deformable and is so conflgured in relation
to the remalnder that when this central portion
is compressed by the application of an 1nwardly
directed force crosswise of the plug in a direction
generally transverse to the said common plane,_the
15. _SIitted_ends of-the'plug tend to expand.
2. A connecting member as claimed in claim 1,
in which the central portion includes a pair of |
lengthwise extending apertures in alignment with
the slits in the ends, the apertures and slits being
20. symmetrical with respect to the common axial
plane, and wherein the outer surface of the plug
is provided with means for compressing the middle
portion of the plug radially inwards in directions
generally normal to the common axial piane, when
25, the ends are pressed into a pair of complementary
coupling holes in a pair of adjacent components.
3. ' A connecting member as claimed in claim 2 in
which the means for compressing the middle portion
of the plug comprise two pairs of lengthwise extending
30. wedges which are disposed symmegrically with respect
to a second common axial plane which is perpendicular
to the first plane and which are located symmetrically
at either side of a median plane perpendicular to
the axis of the tubular plug.



naabe

" «. . A connecting nenmber as clained in claim2 or claim 3 wherein the

l e .portion of the plug is provided with an annular flange,  through -
h?Ihe apertures in the mddle portion of the pl ug_5. extend. 5.
r..;r-i"ta'f i nter-connected structural conponents incl udi ng ‘a connecting

5.

10.

15.

20.

- 25.

30,

_the apertures in the middle por'l:ion of the plug
- extend.

_.-_ler ___accordl ng to any one of the preceding clains |ocated in

holes in the respective 10. - . conponents. 6. ~

\ er_for inter-connectipg a pair_ of .conponents in a buil di=hg
'set ﬂﬁg\m wemﬂ described and as illustrated with reference to Figures

o 6 of the acconpagyiag 15. drawi ngs. 20. 25. 30.

4, A "conn_'ecting member as claimed in claim

2 or claim 3 wherein the middle portion of the plug

is provided. w:i.'i:h an annular "ﬂ'ange,' through which: '- A

L R

5. _ A_ pair of inte_r—conneeted _structural
components including a commecting member according

to any one of the preceding claims located in

complementary coupling holes in the respective

~ components.

6. A connecting member for inter-connecting

‘a pair of components in a building set substantially

as described and as illustrated with reference to
Figures 1 to 3 or Figures 4 to 6 of the accompanying
drawings.

20y
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