The invention relates to a connection el enent which can be clanped in a
hol e bf. astructural conmponent, according to the preanble of Claim11, and a
met hod " f or produci ng the connection el enent according to the preambl e of
Claim'8. A connection element of the initially- nentioned type is disclosed
in DE-A 32 37 468. The known connection el enment has a bolt and two

wedge- shaped sl eeves. At oqﬂpeaneBQ§oRogglgqurLgeg gogggggaognd at the

ot her end a threaded section ésul t of "a nut, “stpported on an obj ect

to be secured, beingfdghtenesd enthe thoeadad;segt 8. Lhe,sl eeves are
pushed together in tﬁ%flt %y sl |§e on thgﬁ? obl ?qgehgufface edges. As they

slide, the S'eeVe%*%u%&&ﬁﬁs%@mb%Qbﬁk|Yaégékﬂihgt@% %ﬁE'p?EaEBerQEe hol e
in the direction of their |ongest surface line. In order to prevent the

sl eeve abutting thgahal t1,cabhlian heehval kppi BgoBaekngt BREECDANEESPEREd at
the tip of the wedge of -the sleeve an extension which is supported on the

nut. As the nut i lcnghiteaedordiagexbenkeoprbaabis of tCsaban8. The known
connection el enent is expensive to produce. GB-A 14 75 839 discloses a
further connection element of the initially- ment i oned type which is nmade of
plastics material. This :
A connection element of the inltlally-
o " mentioned type is disclosed in DE-A 32 37 468.
The known connection element has a bolt and two
) wedge-shaped sleeves. At one ehd, tﬁe bolf
N/ i _ comprises a collar and at the other end a threaded
section. As a result of.a'nut, supported on an
object to be secured,-beiné tightened on the
thréaded section; the sleeves are pushed together
in that they slide on their oblique surface edges;
As they slide, the sleeves are pressed radia11§
\_/ againsf the wall of the bore hole in the direction
of their longest surface line. 1In order to
prevent thé sleeve abutting the bolt collar ffom
slipping back, there is disposéd at the tip of the
"~ wedge of -the sleeve an extension which is
supported on the nut. As the nut is tightened,

the extensibn.breaks or is bent. The known

connection element is expensive to produce.

Y'GB—A 14-75 839 discloses'a further
connection element of the initially-mentioned type

which is made of pléstics material. This



2 -connection el enent has two connection parts which are hel d together via
pr edet.er i ned breaki ng points which break when the parts to be inserted in
a hole are pulled towards one another. The parts are pulled towards one
anot her by means of a screw which is inserted through the one part and of
whi ch the thread engages the second part. Wen the parts have broken away
fromone another, the latter part has two wedge-shaped attachnents which
can be pulled into V-shaped recesses in the first part in such a way that
the V-shaped. |l egs are pressed outwardly against the wall of the hole. The
spreadi ng ef f ect comniekitd omoiesendn halserreiet coeperds oonpehésdelhier to which
the two parts are drawn into one another and this in turn depends on the
force to be appl i¥€ byldhéogetbrrt ¥ighersdesrampacd Rrenbyndt eari ng out the.
thread in the plastics material which is cut when the part is screwed in. A
reasonabl y sati sPNdSy Whdrcl bF epke "E6AndEE BdTéPelenbei AnEAELABI e can only
be achieved with a %?Sq degr ee og "f.ine feglinﬁ". A %gnnection el ement not
of the initially-‘Reft POAEI3FpBYldeHedOPPEET PRECAPRTA9Y-31708nd is used in
t he construction_of .scaffol di gdf%r grggucingatugg canections. | t
consi sts of two FAGHEI SAF RBAESPEETSES Pt ABRTRRE PRCIPABD S i 8 ng
surfaces are SquEEgRO§ﬁQ¢hn§Ed§n§eEMQ8 through the one part and
Y | |
: of which the thread engages the second part. When
the parts have broken away from one another, the
latter part has two wedge-shaped attachments which
-/ can be.puiied ihto‘sthaped recesses in the first
part in_sudh a way that the V-shaped legs are
pressed outwardlylagainst the wall of the hole.
The spfeading effect of this connection element
depends on the degree to which the two parts are
drawn into one another and this in turn depends on
Aot the force to be applied by the screw to the second
_ .part without tearing out the thread in the
plastics material which is cut when the part is
U screwed in. A reascnably satisfactorvy hold of the
“connection element in the hole can only be

achieved with a‘good degree of "fine feeling".

A conneétion eleﬁent nét of the
: ihitiaily-mentioned type is'describ¢d in CH-A-429
317 and s used in the cohstruction'of.scaffolding_
fof producing_tube connectioﬁs. It consists of
two identical Wedge sleeves of which the inclined

sliding surfaces are superimposed inside a tube



end to be secured to a connection nmenber. By nmeans of a clanping screw
whi cll s fo:be screwed into a thread of the connection nenber and engages
t hrough the sl eeves, the two wedge sl eeves, since they are |located on the
corinecti on menber or on the screw head at the end face turned away fromthe
sliding surface, are pulled in a sliding manner towards one another on the
sliding surfaces.and as a result thereof are forced agai nst' the i nner
surface of the tube end, as a result of which the tube end is connected to
t he connection nmenber. A further %onnection el enent no% of the

[

initially-nention&d% e PEnGeGESER 8d 3 FOPRSET38728%188 i f Férs from the
'initia1Iy-nention%pa;%peg in ghat.ht Qa§ a %§n keislﬁevg m@ighwig in the
formof a spreadin&-?fe@ eawf_éﬁgd Hy S §pre _|’g gond wﬁicﬁ c4n%be dr awn
thereinto by means gf, g %h@@&hngfs%hgw-obﬂeEQh%nCﬁ%ﬁbékSQ at b Eéégp‘”g |
screw i s screwed iAto a connect 1 on nenber ~agai nst I'C tﬂe &nd face of the

spreading sl eeve aRibagnAtna LIBULbsOl thie to0FBLBY. SiBEvesPr £7Ab00 S| eeve

is forced against the i'nner surface of a tube end"to be secured to the

connecti on.menber .t ASiaFel AbcatBAEchi hetleMBBEL ibhkRWKBErNeE &k the
initially-mentioned type, is disclosed
' the screw head at the end face turned away from

~ .thé'sli&ing surface, are pulled in a sliding
manner towards oﬁe another on the sliding surfaces
and as a result thereof are forced against the

N | ' inner surface of the tube end, as a result of

which the tube end is connected to the conﬁection

menmber.

A further_connection element not.of the
initially-mentioned type and described in DE—C—35
A 23 155 differs from.the initially-mentioned types
| in that it has a single sleeve which is in the
form of a spreading sleeve widened by a spreading
cone which can be drawn thereinto by means of a
" clamping screw. In this case also, the clamping
screw is screwed into a connection membef against
which the end face of thé spreading sleeve abuts.
As a result of the widening, this spreading sleeve
is fofced against the inner sufface of a tube epd'

to be secured to the connection member.

A similar connection element, likewise

not of the.initially—mentioned type, is disclosed



4 in DE=A-35 28 .744 and is to be used as a wall plug. In contrast to

DE- Cf35.23 155, in this case the wall thickness is thinner and a second
spreeadi ng sl ot is provided which has a predeternined breaki ng point and two
di anetrically opposite projections, which dig into the wall of the bore
hole. In the case of a further securing elenent for tubes which can be
pul | ed out telescopically, described in US-A-2 643 143 and not of the
initially-mentioned type, one tube end conprises a wedge-shaped attachnent

whi ch engages in.a )\ shaped,c I nuQus_cut-out_ of ;a_sl eeve ich is flush
with the tube end® m#?hitgg g%nzggu eg ﬁ%aﬁetgr PRe h%su%s??gﬁged state as

the tube. The Spfye | fn'EbRtpLEpds M bB-a-shanpi pgsbold yhiehds, drawn

into the tube in neans o conpression s anpi ng bolt

can be moved axi gpbl uaby eﬁﬁeﬁngés iLeYRinAgR! B8 .&hgeé&s&e of the
conpression spring. If the pressure on the conpression spring is relieved,

the tube end cangpeeHRYRE $Mof {SCHPEPEALANGhIBANREAsIH a second tube. [f
t he conpression spring is operating, the V-shaped cut-out of the sleeve is

drawn onto the apradbbenhins8d bhesk shgepdinpeand abud desmetridaMipch it is
forced agai nst the inner
opposite projections, which dig into the wall of

S“/ the bore hole.

In the case of a further seéuring element
Y | - fér tubes which can.be'pulled out teleséopically,
described in US-A-2 643 143 and not of the
initially-mentioned type, one tube end compriseé a
wedge-shaped attachment which engages in a V-
shaped continuous cut-out of a sleeve which is
flush with the tube end with the same ocuter
-/ diameter in the unstressed state as the tube. The
sleeve is reinforced with a clamping bolt whi¢h is
drawn into the tube interior by means of a
o S 'compression'spring.. The clamping bolt can be
moved axially by means of a lever against the
force of the compression spring. If fhe pressure
on the compression spring is relieved, the tube
end can beimoved in a reciprocating manner in a
second tube...If the compression spring_is
- operating, fﬁe_v-shaped cut-out 6f'tﬁe é1eévé is
drawn onto the aftachment and thus spread open, as
" a result of which it is forced against the inner

wall of the second tube. As a result thereof,



wal | of the second tube. As a result thereof, 5 di splacement of the two
t ubks, tomards one another is to be prevented The securing el enent
described i n this case requires conplicated mechanical operations to be
per fr-ormed on one of the tubes and is only suitable for connecting two
tubes. Further connection devices are disclosed in US-A-3 945 743, FR-A 2
278 978, CH A-488 120 and US-A-3 815 198. The connection devi ces and
connection el enents descri bed above can gither be used only when there is
hi gh tension, or are conplicated to manuiacture. The object of the

char act er sed ."%"ﬁ?é%%%ﬁeﬁ T N i Bl
connection ele *ﬁ’“b t@*ﬁ"%ﬁfg‘? torﬁ@%@'ﬁﬁé § &léh&pebl es parts to be

assenbl ed rapid y produci ng t connecti on el enent

according t0 t hgesd¥£héd Ofni fhidecsb®] FéduiPés cCombl (ot 8.
mechanical operations to be performed on one of
the tubes and is only suitable for connecting two

tubes.

Further connection devices are disclosed
in US-A-3 945 743, FR-A 2 278 978, CH-A-488 120
and US-A-3 815 198.

The connection devices and connection
elements described above can either be used only
when there {s high tension, or are complicated to

manufacture.

The object of the invention is to
overcome these disadvantages. The invention, as
U characterised in Claim 1, achieves the object of
providing a simple connection element which is
cheap to manufacture and enables parts to be

assembled rapidly.

The method for producing the connection
element according to the invention is the subject

matter of Claim 8.



6 Particul ar enbodi ments of the invention are indicated in the dependent:
clai s, Jfurther .objects achi eved thereby and resul tant advantages energi ng
from'the foll owi ng expl anation of the invention. In the follow ng,

enbedi nents of the connection el enent according to the invention will be
described in further detail with reference to the drawi ngs, in which: '
‘Figure 1 is a side view of a connection el enent, which can be secured on a
“connection nenber and clanped in a tube, and .has two sl eeves, the tube
being illustrated in section in order to Tllustrate better the sl|eeves;

Figure 2 is a dianetrical #Xg??&?fé}eeﬁﬁgéiﬁ(éﬁ{\é?%fatﬂé‘rixgx?éné’{o he

connection el enent; Fi gure IS a rear view o € connecti on el enent

il lustrated in Fogu endickt8d! fnithe deféilfert ¢V £ind, fsuifipdy variant of a

connection elenent; Figure 5 is a side view of the variant 1n Figure 4,

rotated through gBjédtsFachiévéd i EhérébyCand credil tdet Vadvantades Fi gure 4,
rotated through [err]; Figure 7 is a plan view of a stanped and partially

emerging from the following explanation of the

invention.

~ In the following, embodiments of the
connection element according to the invention will
be described in further detail with reference to
Y, the drawings, in which:

Figure 1 is a side view of a connection element,
which can be secured on a connection
me&ber and clamped in a tube, and has two
sleeves, the tube being illustrated in

-/ section in order to illustrate better the
sleeves;

Figure 2 is a diametrically opposite side vieﬁ of

L a variant of the connection element;

Figure 3 is a rear view of the connection element
illustrated in Figure 2;

Figure 4 is a side view of a further variant of a
connection element;

Figure 5 is a side view of the variant in Figure
4, rotated through 90°;

Figure 6 is a side view of the variant in Figure
4, rotated through 180°;

Figure 7 is a plan view of a stamped and partially



7 bent end piece of a sheet netal strip; Figure 8 is a plan view of the end

face‘of -a sl eeve after a first bending process,

viewed in direction VII

in

Fﬁghrq‘?,'the el enents of stations g) and h) having been renoved; Figure 9
is a plan view of the end face of a sleeve after a second ‘bending process

following the first, viewed in direction I Xin Figure 7, the conpletely

bent sleeves in station h) having been renoved; Figure 10 is a plan view of

the end face of a sleeve on conpletion ofgthe bendi ng processes,
Figure 11 is a side view of a variant with a
t oot hed, wedge-shaped att behteshdapdeee afsacsheet Wesadpstript- out of
Figure 12 is a dianetrically opposite side view of the

direction Xin Figure 7;

adj acent sl eeves;

viewed in

sl eeves illustraFdgure Bi der @ planamiewi gfir the3end paceiaf section through

a variant of the connection elenent in which the clanping screwis
non- det achably held in sleeve after a first bending process,

N\

viewed in direcfion VIII in Figure 7, the
elements of statibns g) and h) having
been removed;

Figure 9 is a plan view of the end face of a
sleeve after a second bending process
following the first, viewed in direction
IX in Figure 7, the completely bent
sleeves in station h) having been
removed;

Figure 10 is a plan view of the end face of a
sleeve on completion of the bending
processes, viewed in direction X in
Figure 7;

Figure 11 is a side view of a variant with a
toothed, wedge-shaped attachment and an
associated V-shaped cut-out of adjacent
sleeves;

Figure 12 is a diametrically opposite side view
of the sleeves illustrated in Figure 11;
and

Figure 13 is partial section through a variant of
the connection element in which the
clamping screw is non-detachably held in
the screwed-in position with a clamping

sleeve.



Screwed-in position with a clanping sl eeve. 8 The connection el enent

1 illustrated in Figure 1 has in each case a cylindrical sleeve 4 and 5
‘prédeeq with a V-shaped cut-out 2 and a wedge-shaped attachnment 3, as well

_-~as 'a clanping screw 7, acting as a clanping el enment, which is screwed into

a continuous thread 9 of a total of three identical diagonal continuous
threads 9, 10 and 11 of a conmponent in thegformof a spherical connection

—enber 13. The connection elenent 1 connects a tube 14, as a further

conponent, to the adjacent phengefheetishnetemédt Nidldstrheed! ifstrate
better the sleeves 4 and 5, the tube 14 retained by the sleeve 4 is shown
In section. On thfigareMichds theeathnpase aceceliddedonli steevas4a hol di ng
device, a narrow coaxi al shoul der 15, which nmerges by neans of a bead 16
into the screw shand 57pravided wipheadV~shepeticout-outs2band about the
bead 16 in such a way that it can be rotated with clearance about the

shoul der 15 but cHedse-pbaped| aftachmenthdut ashwelicagfafola®ping a result,
t he cl anping screw 7 is_undetachably connected to the sleeve 5. The thread

_"of the cl anpi ng s8F&R¥7 TmapEkiRIt RE AhFlalRing element, which is

“;“““ screwed into a continuous thread 9 of a total of

three identical diagonal continuous threads 9, 10
/ and 11 of a component in the form of a spherical

connection member 13. The connection element 1

connects a tube 14, as a further qomponent, to the
' ij adjacent connection member 13. In order to
illustrate better the sleeves 4 and 5, the tube 14
retained by the sleeve 4 is shown in section.

d; the screwhead, the clamping screw 7
comprises, as a holding device, a narrow coaxial
shoulder 15, which merges by means of a bead 16
into the screw shaft 17. At its top end, the
sleeve 5 is bent about the bead 16 in such a way
that it can be rotated with clearance about the
shoulder 15 but cannot be pulled off without the
use of force. As a result, the clamping screw 7
is undetachably connected to the sleeve 5. The
thread of the clampinglscrew 7 matches the threads
9, 10 and 11. A hexagonal recess 18 or 19
respectively is provided in each case in the

screwhead and the screw end. The coaxial



9, 10 and 11. A hexagonal recess 18 or 19 respectively is provided in each

case’ip the screwhead and the screw end. The coaxi al 9 attachment 15 and
the bead 16'are produced by turning the screwhead of the clanping screw 7.
As.illustrated in broken lines in Figure 1, on its rear opposite the

cut-out 2, the sleeve 4 conprises a groove 21 into which a tongue 23 of the
-sl eeve 5 engages as an axial guide for the two sleeves 4 and 5. The

— attachnent 3 and the entire sleeve 5 are 8eparated by a slot 24
necessitated by manufacturing conditions, as explained below with reference
to the exanple ofatxachmeatt 15f andetbenbeedi 86 erenpmoduzed Bgge attachnent 3
has three wedge surface pairs 25a, 25b, 26a, 26b, 27a and 27b, wherein the
surfaces a and btyrniaghthe sﬁeeyhsﬂécefp&hesctsmpzagaﬁgrew 3ke inclined at
the sane angle relative to the attachment axis in the manner of a mrror
| mage. The surface pairs 25 and 26 are separated by an edge pair 29, of

whi ch the edges extend aI i ce Ilni g | eeve, 4
_respectively, and the sur é E 5358 anB Yo% éﬁﬁ?aEEdeguaefurther

_ pair of edges 311,02n“@£§hr£29 88 &51 8 %ﬂg ghgnguguéfagﬁe 51&8ve
4 comprises a groove 21 into which a tongue 23 of

o/ the sleeve 5 engages as an axial guide for the two

sleeves 4 and 5.

The attachment 3 and the entire sleeve 5
are separated by a slot 24 necessitated by
manufacturing conditions, as explained below with
reference to the example of a variant of the
connection ‘elements 70. The attachment 3 has
three wedge surface pairs 25a, 25b, 26a, 26b, 27a
and 27b, wherein the surfaces a and b of each of
the surface pairs 25, 26 and 27 are inclined at
the same angle relative to the attachment axis in
the manner of a mifror image. The surface pairs
25 and 26 are separated by an edge pair 29, of
which the edges extend along surface lines of the
sleeve 4 or 5 respectively, and the surface pairs
26 and 27 are separated by a further pair of edges
31, of which the edges extend along surface lines
of the sleeve 4 or 5 respectively. The pairs of
surfaces 27a and b converge to form an acute

angle.



of the sleeve 4 or 5 respectively. The pairs of surfaces 27a and b converge
to formah acute angle. 10 The cut-out 2 is constructed in a simlar
mariner to the attachment 3, i.e with respect to the wedge surface pairs 25,
26 and 27 it also has three wedge surface pairs 33, 34 and 35 with the sane
wedge angl e, which are separated fromone another in a simlar manner to
the edge pairs 29a/b and 3la/b by edge pairs 37a/b and 39a/b. The edge
pairs 29 and 37 as well as 31 and 39 are separated from one anot her by
spaces 4la and 41b and 43 respectively d0rresponding to a clearance. The
wedge surfaces 25a/33a, 25b/33b, 26a/34a, 26b/34b, 27a/35a and 27b/35b are
connected via a predet erFhaeeubreuki 2giporenstrecteddinya simblar ng process
simlar to the stanpingkprocess of  the connection element 70. By means of

this predet er mi RRRNSF cER abke Rt tachagnt 3y st R kth L8RPert %0 undet achabl y
o7 odet or m ned bFREKFRSBOPHE SR DALFBAS with A4 B oy MPS IR, 7 1 <
o ene, The Rt SR i AR e fed A2 66 kd 95 Upucdd 01 2 B (e
same wedge angle, which are separated from one
U/ another in a similar manner to the edge pairs

29a/b and 31a/b by edge pairs 37a/b and 39a/b.

The edge pairs 29 and 37 as well as 31
and 39 are separated from one another by spaces
41a and 41b and 43 respectively corresponding to a
clearance. The wedge surf&ces 25a/33a, 25b/33b,
26a/34a, 26b/34b, 27a/35a and 27b/35b are
connected via a predetermined breaking point
producéd by a stamping process similar to the
stamping process of the connection element 70. By
means of this predetermined breakage point the two
sleeves 4 and $ are Undetachably connected to one
another, ie. and also to the clamping screw 7.

The predetermined breaking points only break when
the clamping screw 7 is tightened. The harder the
attachment 3 is forced into the section 2 by the
clamping screw 7, the greater the spaces 41a and
41b or 43 are and the harder the spreading sleeve
4 is pressed against the inner wall of the tube
14. In the state when they are not pressed
together, the diameter of the sleeve 4 is

precisely of such a size that it can be forced



41b or 43 are and the harder the spreading sleeve 4 is pressed against the
i nner ‘'wall of the tube 14. In the state when they are not pressed together,
the dianeter of the sleeve 4 is precisely of such a size that it can be.
forced 11 together with a sleeve 5 into the tube 14 with great

cl earance. The sleeves 4 and 5 consist of flat material, the shape, as
descri bed below, is stanped out of flat sheet and subsequently curved into
t he shape of a sl eeve. The wedge angl es of the wedge surface pairs 33, 34
and 35 and the edge pairs 37 and 39 areldel ected to be of a size such'that

automati c | ocki does not,occur. in order that, n t c] anpi ng screw 7
has been unscre&gﬁ?ggﬁﬁ uith algeve tiﬂﬁﬂi?ﬁﬁrgﬁéﬁiﬂgéwb of the

cut-out 2. As a res | t tpe sleeves 4 and 5 are no | onger |ocked with the
i nner surface of>Th ?h%% Nt he connection el enent 1 can be withdrawn

fromthe end of the tube when the clanping screw 7 has been conpletely
screwed out of the connection menber 13. 1nstead of the above-descri bed

three wedge surface pai rfph&1edrédd 2nds Wdsidst 35 Ha@nd 35 it is -
y one _

possible to operate with only on
material, the shape, as described below, is

W, stamped out of flat sheet and subsegquently curved
into the shape of a sleeve. The wedge angles of
the wedge surface pairs 33, 34 and 35 and the edge
pairs 37 and 39 are selected to be of a size such
that automatic loéking does not occur in order
that, when the clamping screw 7 has been
unscrewed, the attachment 3 automatically slides
out of the cut-out 2. As a result, the sleeves 4
and 5 are no longer locked with the inner surféce
of the tube and the connection element 1 can be
withdrawn from the end of the tube when the
clamping screw 7 has been completely screwed out

of the connection member 13.

Instead of the above-described three
wedge surface pairs 25, 26 and 27 as well as 33,
34 and 35, it is possible to operate with only one
pair of wedge surfaces per attachment and cut-out
when the pressure force is not too great, however
problems can then occur in the manufacturing
process when the sleeves are being bent since the
predetermined Breaking points may possibly break

during the bending process and thus the sleeves



pair- of wedge surfaces per attachnent and cut-out when the pressure force
is;not too great, however problens can then occur in the manufacturing
proecess: when the sleeves are being bent since the predeternined breaking
poi nts may possibly break during the bending process and thus the sl eeves
12 can slide apart from one another along the wedge surfaces thereof, as a-
_result of which the non- detachability of the individual connection el enent
parts is no |l onger ensured. Instead of the two sleeves 4 and 5, three
sl eeves 50, 51 and 52 can be used in a cdfinection el enent 54; a side view,
‘simlar to Figure

1 is.ill q i . : . :
3. dAESEhahm ihn F‘Fﬁﬁr%i%ﬂet?fé&%fg €%’gl‘gﬁgla%g£§1e2%:%ﬁ° L@%n’yéif al:ﬂrrgln?urSga
an ich en %F]%sn?ﬂ’ | | h I

52. Two further %@?ggﬁ%n&égégf;n%;g%b I e o-p%%???%%x%%n%t Iereo?l gg\éﬁ of
the end faces ofLbgeRhBEYPeyZof e UAMCAIBILP Soindddi Sl RafdhenTage in

a recess 67a and e sleeves 50 and 51, as i1llustrated in Figure 3.
-I'n the dismant| egystat gs AHC1oMdEF ORI Se®3a and 53b, simlar to the

connection el enment 1, are connected
Instead of the two sleeves 4 and 5, three
sleeves 50, 51 and 52 can be used in a connection
element 54; a side view, similar to Figure 1, is

illustrated in Figure 2 and a rear view in Figure

~ 3.

As shown in Figure 2, the sleeves 50 and
51 each havg an attachment 53a and 53b which
engages in ; recess 55a and 55b respectively in
the sleeve 52. Two further attachments 65a and
-/ 65b lie opposife one another on each of the end
faces of the sleeve 52. The attachments 65a and
65b each engage in a recess 67a and 67b in the
\_ sleeves 50 and 51, as illustrated in Figure 3. 1In
the dismantled state, the attachments 53a and 53b,
similar to the connection element 1, are connected
to the cut-outs 55a and 55b by predetermined
breakage points produced during the manufacturing
process. Likewise, the two recesses 55a and 55b
in the dismantled state are separated in each case
by a web 57a and 57b respectively from an elongate
slot 59. After assembly in the tube 14, the webs

§7a and 57b break when the clamping screw 7 is



to the cut-outs 55a-and 55b by predeternined breakage points produced _
duri ng the, rmanufacturing process. Likew se, the two recesses 55a and 55b in
thée dismantled state are separated in each case by a web 57a and 57b '
respectively froman elongate slot 59. After assenbly in the tube 14, the
webs 57a and 57b break when the clanping screw 7 is 13 tightened as they
—are predeterm ned breaking points, and the two cut-outs 55a and 55b are
connected to one another via the elongatejgl ot 59; the sleeve 52 is broken
open. Figure 3 shows a toothed arrangenent 61 of the sleeve 52 in each case

with two proj ect itiightenesh & tHey aa® iprehteradned Hreakifhg €cesses on the
opposite side. Wen the webs 57a and b have broken, the two . halves of the
sl eeve 52 are helrpintgot laad (bhet twe cudi-oatsaS5anaade 556 Arien such a way
that the two hal ves can be forced agai nst the inner surface of the tube 14
but do not fall &eAnectrse tocomeaenothiemyias thie ellengadehadodr 58ngenent 61
| i kewi se separates each of the attachnent's 65a and 65b of the sl|leeve 52.
—\When the connecti Sle9ve 534 ips byokenc@pen-t he tube 14, the three sl eeves
50, 51 and 52 are forced against one another as a result of the :

’ Figure 3 shows a todthed arrangement 61

~ of the sleeve 52 in each case with two projections
which are forced in each case into two recesses on
the opposite side. When the webs 57a and b have

| \/ - broken, the twd halves of the sleeve 52 are held

together by this toothed arrangement 61 in such a
way that the two halves can be forced against the
inner surfaqe of the tube 14 but do not fall
apart. The separating line 63 of the toothed
arrangement 61 likewise separates each of the

W attachments 65a and 65b of the sleeve 52.

When the connection element 54 is mounted
in the tube 14, the three sleeves 50, 51 and 52
are forced against one another as a result of the
clamping screw 7 being tightened when the
predetermined breakage points have broken. As a
result thereof, the attachment 53a moves into the
cut-out 55a and the attachment 53b moves into the
cut-out 55b, as a result of which the elongate
slot 59 of the sleeve 52 is forced apart and the
halves of the sleeve 52 are forced against the

inner surface of the tube 14. 1In a similar



0 tightened when the predeterm ned breakage points
As a result thereof, the attachnent 53a noves into the cut-out
ba and the .attachnment 53b noves into the cut-out 55b, as a result of which
the el ongate slot 59 of the sleeve 52 is forced apart and the halves of the
* sl'eeve 52 are forced against the inner surface b4 the tube 14. In a sinilar
<14 manner; the attachnents 65a and 65b force the cut- outs 67a and 67b in
the sl eeves 50 and 51 apanRer asthe raktachrantgithn and ASkederoso thedeyt-are
| i kewi se forced agai nst the é nertiurface of the tube 14. The four
5

/a;_t_a.@hrrents 53a and b aPWt® ?‘bdtitéz%ﬁl(ﬁerﬂeﬁr &0 and & araTiieceves
51 and 52 against the inner surf

h h I 50,
51 and 52 being superinpdstd® T Ceﬁ ’T‘F'gh#g’ree qelYtﬁsﬁéfo \r?é‘a gﬂfe\égs
—~connection el ement 70 hawin slee es 71 anq,72 . s illustrated.,in
Figures 4, 5 and 6. gﬁiﬁ%’g&é? ERiSE ta&a’ﬂﬁa dn0sF SUFfagrof o theni | ar
to the illustration of e&%tw sl.ﬂ,gavefsoué&, ;’aatr{__ %t é%'ilnsg#?%é“d %?‘Qt %ggft to

the sl eeve 4, the sleev conprises on onlly Two pairs

of wedge surfaces 75a/ bygdd; Thalducl bl iFordl $7ER s U thaCe180VEs 51

cl anpi ng scre

=

e and 52 against the inner surface of the tube 14,
" the three sleeves 50, 51 and 52 being superimposed
in a flush manner. |

N\,
A furth iant of ti 1 t
o rther variant of a connection elemen
70 having two sleeves 71 and 72 is illustrated in
- ‘*"-/
U - Figures 4, 5 and 6. Figure 4 illustrates the two

sleeves T1 and 72 similar to the illustration of
the two sleeves 4 and 5 in Figure 1. 1In contrast
S to the s;eeve 4, the sleeve 71 comprises on its
attachment 74 only two pairs of wedge surfaces
75a/b and 76a/b and the sleeve 72 comprises only
W, two pairs of edges 79a/b and 80a/b on its cut-out
77. The sleeve 72 is likewise bent at the upper
end thereof about the bead 16 on the clamping
screw 7 in such a way that it can rotate about the
shoulder 15 with clearance but cannot be pulled
off. The wedge-shaped attachment and V-shaped

cut-out on each sleeve are disposed such that they

are diametrically opposite one another.



two pairs of edges 79a/b and 80a/b on its cut-out 77. The sleeve 72 is

| i kewi se bent at the upper end thereof about the bead 16 on the cl anping
serew 7-inisuch a way that it can rotate about the shoulder 15 with

cl earance but cannot be pulled off. The wedge-shaped attachnent and
V-shaped cut-out on each sleeve are di sposed such that they are

—dianmetrically opposite one another. 15 Figure 5 shows the connection
elenent 70 in a position rotated through, Q0 with respect to Figure 4. In
‘the illustrations in Figures 4 to 6 the 1 be 7 is illustrated in section to

show t he sl eeves 71 and 7. I lv... he sl eeve. 71 S t tachnents
81 \(None.attacxrrent 81 can?b%qpée:e% %ﬂéﬁgﬁﬁ% ‘?ﬁn%?\/%h%r?g:ed‘ba}vﬁ 'g&recess 82
(a recess B2 canpe, Seomd fod B £dH {kddith JPUT th2relBRcd! kachment s 81

and the recesses

2 are approximately symmetrical relati tot

attachnent 74 anghguwke Wl n Rte Y FudtrdloP Sl ¥iRlurdie@sspie for their

nmet hod of operation, as described below ‘There is a gap 84 I n each case

~ between the end gHhe tfibél? 3@ EYTustraved tiie Seaasicf dd&aHweate 82. The

attachnent 81 widens towards its end and the recess 82 wi dens towards its

base.

W,

As a resuldleéves dI1 axid 12 nibre clearly. The sleeve 71 has

two attachménts 81 (one attachment 81 can be seen
in Figure 5) which engage in a recess 82 (a recess
82 can be seen in-Figure 4) in the sleeve 72. The
attachments 81 and the recesses 82 are
approximately symmetrical relative to the
attachment 74 and cut-out 77 but this is not
absolutely necessary for their method of
operation, as described below. There is a gap 84
in each cagé between the end of the attachment 81
and the base of the recess 82. The attachment 81
widens towards its end and the recess 82 widens
towards its base. As a result, the attachment 81
and recess 82 mesh with one another in an
undetachable manner; however, they can be moved
towards one another by the width of the gap 84.
The width of this gap is selected such that,
within permissible limits, it is larger than the
maximum axial displacement of the sleeves 71 and
72 in the process in which they are pressed

against the inner surface of the tube 7 described

below.



and recess- 82 nesh with one another in an undetachable manner; however,
they ‘can’ be- noved towards one another by the width of the gap 84. The width
of "this gap is selected such that, within permssible limts, it is larger
t han the maxi mum axi al dlsplacenent of the sleeves 71 and 72 in the process
in which they are pressed against the inner surface of the tube 7 described
bel ow. 16 Figure 6 shows the connection elenent 70 in a position rotated
through [err] relative to Figure 4. An elongate slot 85 divides an _
attachnent 87 of the sleeve 72, of which1he medge surface pairs 89a/b and

Surt lb bai e yo and T8 “ﬁgzg“a eﬁéw§s?ﬂ‘;t fenfectidngoTanenf offiod” 0 a

' 52,
ol ongate sl ot 55 ReRgBeo KigRaTpEaERaatarPTBeRE: XataliTe (48 “oro] ect i ons
and recesses in ﬁ@gg{%age oﬁnmggéggéﬁ ng?%@og o&lgggégtégn is identical to

that in the case 0 e Sl eeve anplng screw 7 is tightened,

the attachment 7&t€QthQﬁta§§aSP”?Hé 81eb0LC2t NGESLESURSLES @B4gd]
respectively apart, as resul
surface pairs 89a/b and 90a/b are the same length

ij and have the same wedge angle as the wedge surface
pairs 75 and 76. The edge pairs in the recess 92
are formed in a similar manner. As already
described in the case of the sleeve 52, the
elongate slot 55 merges into a toothed arrangement
93 with two projections and recesses in each case

of which the method of operation is identical to

that in the case of the sleeve 52.

When the clamping screw 7 is tightened,
the attachment 74 and the attachment 87 force the
sleeves 72 and 71 respectively apart; as a result
of which both sleeves 71 and 72 are forced against

\/ the inner surface of the tube 14 uniformly.

The production 6f the connection elements
is described in Figure 7 with reference to the
connection element 70, which consists of a sheet
steel strip 95 unwound from a roll (noﬁ
illustrated). Lateral elements for guiding the
sheet metal strip 95 are not illustrated. The
individual processing stations are designated with

the letters a) to e) in Figure 7. Station f)



of which both sleeves 71 and 72 are forced against the inner surface of the

tube- 14 ‘unifornly. The production of the connection elenents is described

in‘Figure 7 with reference to the connection element 70, which consists of

a sheet steel strip 95 unwound froma roll (not illustrated). Lateral .

el ements for guiding the sheet nmetal strip 95 are not illustrated. The
~individual processing stations are designated with the letters a) to e) in

Figure 7. Station f) 17 illustrates t bent sleeves 71 and 72 as

il lustrated | ooking towards the end face bf the sleeve 72 in Figure 8.

Station g) shows, ]Iaan rzg h:?e;s 3%2%%?@%@5 té@? a[\ﬂ'nda\qzt %\gards the end face

of the sleeve 72 e cut-out 77 is cut by

separating 2 wel) el {de 1Y dihvar i H RIS £ Ehell ©

conpletely curv rigrdly mest one another by means of the toothed
arrangenent 93. JGwd 6RY & o/ Filgurd 185! ISl o) o) EHows!Q ifurithReyi ew

towards the end face thereof. I'n the processing station a), the four gaps
-84 and a transpydmdin gidcesy, thePlilew itonadids the @nidefaeen ofl so be

mused) are stanped into the sheet netal strip 95. A pin (not illustrated)
the sleeve 72 in Figure 9 being illustrated; the

cut-out 77 is cut by separating a web 96. In the
station h), the sleeves 71 and 72 are completely

curved and rigidly mesh with one another by means

of the toothed arrangement 93. The sleeve 72 is

- illustrated in Figure 10 in the view towards the

end face thereof.

In fhe processing station a), the four
gaps 84 and.a transportation hole 97 (a plurality
. of the latter can also be used) are stamped into
\‘/ the sheet metal strip 95. A pin (not illustrated)
engages in the transportation hole 97 in order to

move the sheet metal strip from station to

Y, station.

In the station b) the edges of the
unwound shape 99 and 100 of the sleeves 71 and 72
are stamped in such a way that the recesses and
projections in the toothed arrangement 93 and one
web 98 with respect to the sheet metal section of
the station a) remain; as a result, the front edge

both of one of the sleeves 72 (station a)) and the



engages in-the transportation hole 97 in order to nove the sheet netal
ion to station. In the station b) the edges of the unwound
shape’ 99 apd 100 of the sleeves 71 and 72 are stanped in such a way that
the recesses and projections in the toothed arrangenent 93 and one web 98
with respect to the sheet netal section of the station a) renain;
result, the front edge both of one of the sleeves 72 (station a)) and the
18 front edge of one of the sleeves 71 (statlon b)) are stanped.
c), the unwound shapes 99 and 100 of tfmaQVW)sleeves 71 and 72 are stanped

strlp ffon1stat

In such a way t
point, begins t
in station d),

process in stat

at their separatin
ront e oPRes R gp@ eaﬁée§FPFI geatdan Rddni
and | statlon e) the shape 100, is forced by the
ol 3) df t he sheet netal plane back into the

nmetal plane (straightening station); the two shapes are still joi
another. The station d) is necessary for separating the stanping

station c) spatially frofnt BRatlibal 8§t €RhBYunwound shapes 99 and

100 of the two sleeves 71 and 72 ére stamped in
such a way that their separating line, as the
predetermined breaking point, begins to break but

both shapes are still connected.

Nothing occurs in station d), and in
station e) the shape 100, is forced by the
stamping process in station ¢) out of the sheet
metal plane’back into the sheet metallplane
(straightening station); the two shapes are still
joined to one another. The station d) is
necessary for separating the stamping process of
station ¢) spatially from the straightening

station e).

In station f) a.first bending process is
performed, in which the two shapes 99 and 100 are
bent to form the shape illustrated in Figure 8,
viewed in the direction of the end faces. A
second bending process occurs in station g) to
shape the parts as illustrated in Figure 9, the
web 96, as already indicated above, being

separated after the bending process.

as a

In station

as the det er m ned breaklng
dod

ng occurs

st anpi ng
sheet
ned to one

process of



statior e): In station f) a first bending process is performed, in which

thgftwn Shapes 99 and 100 are bent to formthe shape illustrated in Figure
8,. viewed in the direction of the end faces. A second bendi ng process
occurs in station g) to shape the parts as illustrated in Figure 9, the web

96, as already indicated above, being separated after the bending process.
19 In station h) the shapes 99 and 100 are bent to formthe sleeves 71 and
72 and are cut away fromthe sheet netal strip 97. Wien the parts are
conpl etely bent around, the recesses anagprojections of the toothed

t 93, f ' $fit i gi dl ' t her.
A o Peoult of this orocEabPFREIGhc) offe] witeed A8 A8 aRET 0L
t ther. Th ' ' t 72 ly b k
conpl etely the PeRE tp Horn EndtERed \F1 dRe 12U o W 0% Re Vube 1.
The two sl eeves%,zh%yagpo,zztﬂgg%,%ﬁie&@ggpbéy{%thpnlqgg%giﬁ‘gé via the two

attachnents 81 recesses are axta di sp I n such a way

that the slecvegared B BRI 4661y Wn@ O ifa | Otid Fecidiad Gl that they
can be rigidly Torced agal ns
projections of the toothed arrangement 93, forming

U a press-fit, are rigidly forced into one another.

As a result of this processing, the two
sleeves 71 and 72 are produced together. The
separating line between the two sleeves 71 and 72
only breaks completely the first time the clamping
screw 7 is screwed into the tube 14. The two
sleeves 71 qnd 72 mesh undetachably with one
another via the two attachments 81 and recesses 82
U but are axially displaceable in such a way that

the sleeves can be moved into one another to such
an extent that they can be rigidly forced against
the inner surface of the tube 14. Since both

N sleeves 71 and 72 are mechanically connected
during the bending process beyond the separating
line, they cannot be forced apart from one another
by means of their attachments 74 and 87 out of the
cut-outs 77 and 92 - of which the separating lines

have not yet been perforated.

Instead of the sleeves 3, 4, 50, 51, 52,
71 and 72 being produced from steel bands, other

resilient materials can also be used. 1If the



the. i nner, surface of 'the tube 14. Since both sleeves 71 and 72 are
neqﬁanically connected during the bendi ng process beyond the separating

| i ne,.: they. cannot be forced apart from one anot her by nmeans of their
attachnents 74 and 87 out of the cut-outs 77 and 92 - of which the
separating |lines have not yet been perforated. Instead of the sleeves 3, 4,
50, 51, 52, 71 and 72 being produced from steel bands, other resilient
materials can al so be used. If the 20 connection elenent 1 is only to be.
used once, non- resilient materials can?8 so be used. The sleeves 4 and 5,

as well as the sleeves,50 apd 52 ?nd t he slgev s 51 and 52, can be l|'ocked,
"n a sinilar nafRBReEEiPReSIPRBTLST 745 ALY to e Bead GREE: BORF et s

(simlar to 81) e ' recesses (Sim to 82) in order to
retain the s|gg§§§9§g§ﬁ£t§§?gghggsa : u%g%?a§%a5+§ﬁflush wi th one anot her.
The wedge- shaped attachnent(s) of one sleeve can also nmesh with the
associ ated V-shaped cut-out(s), as shown in Figures 11 and 12 with

reference in each case tfhg YPegFesQPLEdas! e@ii 10d . ¢HP2, varying from
t he wedge-shaped attachnments 74 and 87, as well as the V-shaped cut-outs 77
and 92 of the gleeves 50 and 52, and the sleeves 51 and 52, can
U be locked, in a similar manner to the sleeves 71
and 72, by means of attachments (similar to 81)
and corresponding recesses (similar to 82) in
order to retain the sleeves such that they are
undetachably flush with one another. The wedge-
shaped attachment(s) of one sleeve can also mesh
with the associated V-shaped cut-out(s), as shown
in Figures 11 and 12 with reference in each case
to a wedge-~shaped attachment 101, 102, varyving
from the wedge-shaped attachments 74 and 87, as
well as the V-shaped cut-outs 77 and 92 of the
sleeves 71 and 72 and in each case a variant
wedge-shaped cut-out 103 and 104, with a toothed
ivf arrangement 105a/b and 106a/b. The object of
these toothed arrangements 105a/b and 106a/b is
similar to a predetermined breaking point, as
already described above, between the edges of the
cut-out 103 and the attachment 101 and the cut-
out 104 and the attachment 102. The cbject of the
predetermined breaking point and toothed
arrangement ié the same, ie. to retain the sleeves
undetachably and prevent the sleeves sliding away

from one another on their wedge surfaces during



sl eeves 71 and 72 and in each case a variant wedge-shaped cut-out 103 and
104, ‘Wi t'h a toothed arrangenent 105a/b and 106a/b. The object of these

t oot hed ar rrangenents 105a/b and 106a/b is sinmilar to a predeternined
br edki ng point, as already described above, between the edges of the
he attachnent 101 and the cut- out 104 and the attachnent
-102. The object of the predeterm ned breaking point and toothed arrangenent
to retain the sleeves undetachably and prevent the sl eeves

cut-out 103 and t

is the sane, ie.

sliding away from one another on their wed$e surfaces during

bendi ng process.
Wth respect to t

21 the

e advantage of the toothed arrangenent 105a/b and 106a/b
%e p?%'b%’c%? RIRRPIF ealdtR) IVIRtIgR Ll Fhedtopihadi ity of

transferring nore_power over epar atj ine s well as .in.dentica
roperties even i?lpzfﬂég%%?fh’éc{ﬁ%l n’ltdeao)l? N d’qﬁﬁ?éz}t &ft ytherne
F t hed ' (% cessary. to render the sl eeves
oot he arrangeng&g : ) . A /
captive since thi’s ?%&a%%%éené%aﬁle%n£qulﬁit a]t’teﬁl‘ime% $ 81 and 82. Instead
~of nounting a be : ' : ‘Hﬁn | t adj acent
sl eeve edge ar oug%)t e@aﬁ?@a?,ﬂé{%%ﬁﬁ%%@gﬂ% ca?#‘%'q‘ e -

separating line as well as in identical properties
even if the connection element.70 is used
repeatedly. The toothed arrangemeﬁt is not
absolutely necessﬁry to render the sleeves captive

since this is already ensured by the attachments

81 and 82.

Instead of mounting a bead 16 on the
clamping sgrewhead and bending the adjacent sleeve
edge around the said bead, a clamping element can
also be used between the screw thread and the
inner surface of one of the sleeves 4, 5, 50, 51,
52, T or 72. The clamping element can, for
example, be a perforated disc having a U-shaped
cross-section which is resiliently clamped between
the screwthread and the inner surface of the
sleeve, one leg pressing against the screwthread
and the other leg pressing against the inner wall
of one of the sleeves 4, 5, 50, 51, 52, 71 or 72.
Advantageously, the clamping screw 7 is held
centrally and undetachably in one or both sleeves
in order to facilitate screwing of the screwthread
into the connection member 13 when the tube 14 is

assembled on the connection member 13.



al so” be used between the screw thread and the inner surface of one of the
sl eeves ‘4, .5, 50, 51, 52, 71 or 72. The cl anping el enent can, for exanple,
be "a- pefforated disc having a U shaped cross-section which is resiliently
cl anped between the screwthread and the inner surface of the sleeve, one
| eg pressing against the screwthread and the other |eg pressing against the
—inner wall of one of the sleeves 4, 5, 50, 51, 52, 71 or 72. .
Advant ageously, the clanping screw 7 is Bgld centrally and undetachably in
one or both sleeves in order to facilitate screwing of the screwthread into

the conrection nenber 13 mg@eofuggeulgﬁpﬁfieé@gp -ﬁ%% connection
eld ca

menber 13. 22 Instead of the clanping screw 7 being ptive by

neans of resilidoélderdptbredyli temndrod re Cliaty pslForftddie sl eeve

adj acent the clanpi ng screwhead, a cl anping sl eeve 107, partially

illustrated i n skis¢mror rbyigwuervdt] edge dfs e sheasire Ald Rasghts| eeve end,

the clamping sleeve 107 has a clanping ring 109a and 109b which presses
—agai nst the sl ecthe Tlanpimy sewwhadd.clay clEminigglienys|idMe 107 sits

with a slight press- fit in its narrowed section 111 on the shaft of the.
“cl anpi ng screw- Paniaklit jhastaatad ih@ection in Figure 13, can

; also be used. At each sleeve end, the clamping

~ sleeve 107 has a clamping ring 109a and 109b which
presses against the sleeve 71 and 72 respectively.
The clamping sleeve 107 sits with a slight press-

N _ fit in its narrowed section 111 on the shaft of
the clamping screw 7. As mentioned above, the
clamping sleeve 107 holds the élamping screw 7 on
the one hand captive in fhe two sleeves 71 and 72
and on the other hand it holds the screwthread in
the screwed-in position so that it can easily be

SH) screwed into one of the threads of the connection

member 13.

As a result of the clamping together of
adjacent sleeves and as a result_of the clampihg
screw 7 being retained in one of the sleeves 4, 5,
50, 51, 52, 71 or 72, all the_p#;ts of the
connecting element 1, 54 or 70 are undetachably
connected to one another in the correct assembly
position and can be moved as a single component
into the end of the tube. As a result thereof,

the time for assembling the connection element is



cl anpi ng sl eeve 107 hol ds the clanping screw 7 on the one hand captive in
the tfwp sleeves 71 and 72 and on the other hand it holds the screwthread in
t he screwed-in position so that it can easily be screwed into one of the
threads of the connection nenber 13. As a result of the clanping together
of adjacent sleeves and as a result of the clanping screw 7 being retained
in one of the sleeves 4, 5, 50, 51, 52, 71 or 72, all the parts of the
—connecting element 1, 54 or 70 are undetad@bly connected to one another in
the correct assenbly position and can be noved as a single conponent into
~the end of the tulssabskantieddy reducedomithhaespeetsi 40 Abeckbbwng t he
connection elenent is 23 substantially reduced with respect to the known
connection el enenconnesd icdngdemedsSal enents 1, 54 and 70 according to the
i nvention can easily be detached, ie. the connection can al ways be rel eased
and used again for connecting other tubes 14 to connecting nenbers 13.

Onm ng to the production prggess according to the ingveation e sl eeves 4
_and 5, as well as 50, 51 a §e5§°8pe?flﬁﬂde§§m8§§sb3’ngaufﬁgthped in _

according to the invention can easily be detached,
ie. the connection can always be released and used
kv/ again for connecting other tubes 14 to connecting

members 13.

Owing to the production process according
to the invention, the sleeves 4 and 5, as well as
50, 51 and 52 of 71 and 72 can be manufactured in
an extreme{y cost-favourable manner from a sheet
metal strip 95. The stamping process produces a
satisfactory surface of the wedge and edge
Q‘/ surfaces such that further processing to improve

their sliding over one anothe; is no longer
necessary. The design and manufacturing process
were also designed in such away that all the
\ sleeves 4, 5, 50, 51, 52, 71 and 72 of the
connection element 1, 54 or 70 can be manufactured
simultaneously together and already clamped.
Since the clamping screw 7 in the assembled
position is also already held captive in one of
the sleeves 4, 5§, 50, 51, 52, 71 and 72, the
connection element 1, 54 and 70.according to the

invention is also suitable for connecting tubes

rapidly and easily.



an extrenely cost-f-avourable manner froma sheet netal strip 95. The
stanpi ng process produces a satisfactory surface of the wedge and edge
sur-f.aces such that further processing to inprove their sliding over one
anot her i s no | onger necessary. The design and manufacturing process were
al so designed in such away that all the sleeves 4, 5, 50, 51, 52, 71 and 72
—of the connection element 1, 54 or 70 can be manufactured sinmultaneously
together and already cl anped. Since the ghanping screw 7 in the assenbl ed
position is also already held captive in one.of the sleeves 4, 5, 50, 51,

52, 71 and 72, the connecth@ e fpettedly oo (e Vinpindrlf fect of he

I nvention is also suitable for connecting tubes rapidly and easily. 24

The unexpect edl yth@osll éeveP4 Nin etli€ctulsd 14 carsd v You Ntéieidnilef 14 and
the I ow tension of the clanping screw 7 derive fromthe fact that the

attachnment 3 w ttheecdhemping osereni 7 sdéibi ve fmoml the fhct rtlat echever the
entire surface thereof, forces the cut-out 2 apart. As a result thereof the
-—cylindrical sleeattachmenti3 witly wediznsshxfage tmixt29 e 2@mpich t hereof
and thus the entire peripheral surface thereof |ies against the inner -
= 27, distributed over the entire surface thereof,
forces the cut-out 2 apart. As a result thereof
the cylindrical sleeve 4 is uniformly widened over
the entire length thereof and thus the entire
peripheral surface thereof lies against the inner
N wall of the tube. The latter produces large-scale
uniform static friction. This alsc applies to the
attachments 74 and 87 of the sleeves 71 and 72 as
well as to the wedge surfaces 53a, 53b and 65a,
65b, the la%ter embodiment having a plurality of

attachments instead of a plurality of wedge

\&) surface pairs on one attachment.

The slight tension to be applied to the
clamping screw 7 results from the fact that only
resilient bending force of the thin-walled sleeves
4 and 5 or 50, 51 and 52 and 71 and 72 has to be
overcome. The majority of the tension is used to

force the sleeves against the inner wall.

The connection element is preferably used
in the production of shelves, sale stands, racks
and similar tube constructions. It can, however,

also be used as a so-called straddling dowel for



wal | of the tube. The |l atter produces |arge-scale uniformstatic friction.
Thi & allso applies to the attachments 74 and 87 of the sleeves 71 and 72 as
wel | *as to the wedge surfaces 53a, 53b and 65a, 65b, the latter enbodi ment
having a plurality of attachnents instead of a plurality of wedge surface
pairs on one attachment. The s|¥ehj,iension to be appligg to the clanping-:
screw 7 resutts fromthe fact that on g izent bendi force of the
thin-wall ed sl eeves 4 and 5 ordggr and 52 ang Pxappg./2 has to be
overcone- --The- mpjority of the tensicwlT%'used,to force Fhénshesg S agai nst

the inner wall. The connection element is preferably used in the Prleustipn
of shelves, sale stands, racks and simlar tube constructions. It can, a
however, also be used as a so-called straddling dowel for [err] 26
CLAI M5 1. Connection el enent (1) which can be clanped in the hole of

a structural conponent, preferably inside a tube (14), for connecting an




adj acent second st ruct ur al cohponent (13), having at | east two sleeves 4,
5; 507, 51, .52; 71, 72) which conprise oblique surface edge

t;)get her uddet achabl y in an at |east approximtely ali gnedﬁmmnulmﬂmﬁm

whi ¢h can be noved axially with respect to one another by mdan%:

central
—~interior

clanping el ement (7), in order to be pressed agai nst the hole
by the wedge effect of the oblique surface edges, characterised in

that the sleeves (4, 5; 50, 51, 52; 71, 7 are curved out of a sheet netal

pi ece (99, 100)
bef ore bendi ng,

in such a way that edge secti.ons of the sheet netal which
o posi te one another are adjacent one another in the

curved state and Torma continuous elongate slot (63, 85). 2.
Connection el enent according to Caim1l, characterised in that the sl eeves :
(71, 72) are held against each other by a nutual tooth arrangenent (81, 82,

84)

axi al

in such a wayl.t hat thaomasetienmelementi ql1)y whiwhr danobe anot her but
novenment away from one another is restricted. 27 3.

= Connecti on el enemtl ampest dimmdgheo hdla wfl aost2ucthaadc compoagnity t hat each of
the sleeves (4, 5; 50, 51, 52; 71, 72) conprises on one side a wedge-shaped
“attachment (3, 535ﬁ§enab@&b1ngage a tube (14), for connecting an

\V/

adjacent second structural component (13), having
at least two sleeves (4, 5; 50, 51, 52; 71, 72)
which comprise oblique surface edges, which are
held together undetachably in an at least
approximately aligned manner, and which can be
moved axially with respect to one another by means
of a central clampihg element (7), in order to be
pressed against the hole interior by the wedge
effect of %he oblique'surface edges, characterised
in that the sleeves (4, 5; 50, 51, 52; 71, 72) are
curved out of a sheet metal piece (99, 10D) in
such a way that edge sections of the sheet metal
which, before bending, lié opposite one another
are adjacent one another in the curved state and

form a continucus elongate slot (63, 85).

2. Connection element according to Claim 1,
characterised in that the sleeves (71, 72) are
held against each other_by a mutual tooth
arrangement (81, 82, 84) in such a way that they
can be moved axiélly towards one another but axial

movement away from one another is restricted.



102) -and on the opposite side a V-shaped cut-out (2, 55a/b; M\W\u\m“m\

104} Whereln the wedge- shaped attachment (3, 53a/b; 65a/b;

one. Sleeve éngages in the V-shaped cut-out (2, 55a/b; 67a/b; 183,¢104) "of

t he- adj acent” sl eeve and the V-shaped cut-out conpletely separates the _

sleeve in the longitudinal direction or merges into a separating slot or
_into a predetern1ned separating breaking point such that each of the '

sl eeves is spread open when the wedge-shgped attachnent of the adj acent

sleeve is inserted in the V-shaped cut-out thereof.

4.

Connecti on

‘el enent accordi n@.to any CohnectGon elehent dccobdingt ol €ddimn1that in
each case one of two adjacent sleeves (4, 5; 50, 51, 52; 71, 72) on each
side of the el ongat @,slehiar@eterispdhda thatt eachmeft theesdeeweshe form of a
wedge section, the attachnent pieces being pressed agai nst each ot her under
t he wedge effect(ﬂheﬁ.tﬁa,cﬁdnpﬁﬁg aﬂenﬂﬁﬂ Cpmpresgslpnlnnehslder51of a

cl anping screw (7), is tightened.

nection el enent -
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—according to any“@ﬁseuﬁhep&ﬂnﬁtianmﬁntcNéﬁa§3é/bée§5ﬁﬂbfhép1@ne sheet
netal edge of the elﬁgggfe slot (63, 85) conprises at

-—and the ot her shd®2

| east one prOJectlon

on the opposite side a V-shaped cut-out

(2, 55a/b; 67a/b; 103, 104), wherein the wedge-

N/ shaped attachment (3, 53a/b; 65a/b; 101, 102) of

one sleeve engages in the V-shaped cut-out (2,

55a/b; 67a/b; 103, 104) of the adjacent sleeve and

\ the V-shaped cut-out completely separates the

sleeve in the longitudinal direction or merges

into a separating slot or into a predetermined

separating breaking point such that each of the

sleeves is spread open when the wedge-shaped

attachment of the adjacent sleeve is inserted in

\\# the V-shaped cut-out thereof.

4. Connection element according to any one

of Claims 1 to 3, characterised in that in each

case one of two adjacent sleeves (4, 5; 50, 51,

52; 71, 72) on each side of the elongate slot (63,

85) has an attachment piece in the form of a wedge

section, the attachment pieces being pressed

against each other under the wedge effect when the

clamping element, preferably in the form of a

clamping screw (7), is tightened.



edge conpri ses at | east one recess matching the projection in order to hold
the, sheet netal’ edges <l anped ,in one another (61, 93). 6. Jl“l“ﬁﬂ“!“‘t“mm“‘ _
eIenEnt according to any one. of dains 1to 5, characteris

clanping element (7) is held undetachably on at |east one of the sl'eeves
(4, 5; 50, 51, 52; 71, 72) preferably centrally on the snmooth area thereof.
7. Connecti on elenent according to any one of Clains 1 to 6,

" characterised in that the sleeves (71, 72pstogether forma cylindrica
shape such that they can be inserted as a unit-into the hole of the first
"structural conpon8nt (14).C@nnectionielénendfaprordinagtehanyoomecti on

el enent according to any one of Clains 1 to 7, characterised in that an
evol ute shape (990f10b3ime hdtacéntcharesterisad im)thatsemepsheetit of a

flat metal sheet (95)_in_such_a way that during the bending process the two
sl eeves do not sImﬂﬁahpﬁﬁgef?8n¥%ﬂeebﬂﬁgﬁﬁ? %}%hgfﬁ%e|$5keﬁ%W%I+ﬁ§sl|ne

C L M S * 29 petween the ect e-s ed att ment and
—the associ at ed V-%ﬁab%ﬁsg 9n%u?ro:,bec ‘% g’b‘?’dl%@e?tﬁ ‘Efg?‘ﬂ]
edge comprises at least one recess matching the

" projection in order to hold the sheet metal edges '

s ' clamped in one another (61, 93).
5. Connection element according to any one.
Ku; of Claims 1 to 5, characterised in that the

clamping element (7) is held undetachably on at
least one of the sleeves (4, 5; 50, 51, 52; 71,
72) preferably centrally on the smooth area

thereof.

\\/ 7. Connection element according to any one

: of Claims 1 to 6, characterised in that the
sleeves (71, 72) together form a cylindrical shape
such that they can be inserted as a unit into the

hole of the first structural component (14).

8. Method of producing the connection
element according to any one of Claims 1 to 7,
characterised in that an evolute shape (99, 100)
of adjacent sleeves (71, 72) is stamped out of a
flat metal sheet (95) in such a way that during
the bending process the two sleeves do not slide

apart from one another along their separating line



characterised in that there are stanped on the separation |ine of
ev&lq}e‘shape ¢99, 100)- apertures ,(84) of which the dlnen5|on1uﬂu
such it hat adj acent sleeves (71, 72) are toothed with respect té&

such that they are axially displaceable in order to be spread apar

undet achabl e.

29
between the respective wedge-shaped attachment and

the associated V-shaped cut-out.

9. Method according to Claim 8,

-characterised in that there are stamped on the

separation line of the evolute shape (99, 100)
apertures (84) of which the dimensions are
selected such that adjacent sleeves (71, 72) are
toothed with respect to one another such that they
are axially displaceable in order to be spread

apart but are undetachable.
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