1 The ‘inventionrel ates to a connection el ement which can be clanped in a
hol e_of a structural conponent, according to the preanble of Claiml, and a
nethod for producing the connection el ement according to the preanble of
Claim8. A connection elenent of the initially- nentioned type is disclosed
i.n DE-A 32 37 468. The known connection elenment has a bolt and two

wedge- shaped sl eeves. At one end, the bolt conprises a collar and at the
other end a threaded section. As a result of a nut, supported on an object
to be secured, being tightened on the t hr eaded section, the sleeves are

shed together in that _the on t ue surface edges. As the
gride, thg sleev;s areiabgsgﬂﬁePga?ﬁlfﬁTabﬁan h8°ﬁB?F% ?nthg bor e hoIey

in the di t heir | | d t t th
Sl'eeve abutting PRERBONPIGHI TAR Prott SFRR 0B BanR18 REra 1< ai sposed
the tip of thecyedge.gh .t NenSLAEKE ADCEXEADALOROUBENLSaRHRROGEST On the

nut. As the nut 1s tig e éxtension breaks or he known

connection el epRAkni §,6%RANS] M@tﬁsdpfeiiu§?od@1ﬁg1éhz5c§§8eéh§shoses a
further connection el ément of the initially-mentioned type which is made of

pl astics materiedemehlti Sccording to the preamble of Claim 8.

A connection element of the initiaily-
mentioned type iz disclosed in_DE—A.32 37 468. |
The known'conneétiﬁn élement has a bolt and two
wedge-shaped sleeves. At one end, the bolt
comprises a collar and at the other end a fhreaded
section. As a-resulf of a nut; supported on an
object té-be'secured, being tightened on the.
threadéd section; the sleeves are pushed together
in that théy;slide'on their oblique surface edgés..'
As they slide, the sleeves are pressed radially
against the wall of the bore hole in the direction
o . of their longest surface.line. in order to

| p;event the sléeve abutting the boltlcollar from
slipping back, there is disposed at the tip of the
wedge of the sleeve an extension which is
suppofted on the ﬁut. As the nut is tightened,
the extension breaks or is bent. The known

connection element is expensive to produce.

GB-A 14 75 839 discloses a further
congection element of the initially-mentioned type

which is made of plastics material. This



2" connkction el enent has two connection parts which are hel d together via
predet er m ned, breaki ng points which break when the parts to be inserted in
a hol & are pulled towards one another. The parts are pulled towards one
anot her by neans 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 tw wedge-shaped attachnents which
can be pulled into V-shaped recesses in the first part in such a way that
the V-shaped | egs are pressed outmardly:%gainst the wall of the hole. The

spreading effect of this cqonnectiqn elenment depends on thedggvree to which
the two parts SFERFFGPT RIEHRF g'rﬁﬁhté’?qa‘?ﬁf"f %19 RaR P gﬂ’ds on the

force to he appéé“ké?&tﬂﬁgﬁﬁ{@Néfét _eég¥§yﬁhéggtqggég¥%g'tearing out the

thread in the pl'astics naterial which'is cu e partis screwed in. A

reasonabl y satiﬁgﬁggr i}g{g%zcgal# nﬂ}é}f’ tl;mﬁelteg’rqgg idkdhedol e can only

be achieved wth a goo ree o I ne Teeling”. A connection el enent not

of the initialljsnemdrned-d WA led deswd e bid {Ae¥hed?® e and is used in

the construction of scaffolding for producing tube connections. It consists
of two identicaparesigeres|meMasd Howdtdd e dnistherebsingtimy surd aces are

superi nposed i nside a tube . :
screw which is inserted through the one parf and
of which the thread engages the second part. When
the parts have broken away from one another, the
latter parf has two wedge-shaped attachments which
- can be pulled into V-shaped recesses in the first
paft in suéh.a.way that the V-shaped legs are
pressed outwardly against the wa11 of the hole.
The spreading effect of this connection element
‘depends on the degrée to which the twolparts are’
drawn into oné'énother and this in turp depends on
fhe force to be applied by the screw to the second
part without tearing out the thread in the
&J‘ plastics material which is cut when the part'is
| screwed in. A reasonably satisfactofy hold of the

connection element in the hole can only be

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

A connection element not of the
initially-mentioned type is described in CH-A-429
' 317 and is used in the coﬁétruction of scaffolding
for producing tube connections. It consists of
two identical wedge sleeves of which the inclined

sliding surféces are supérimposed inside a tube




3 end t'o be secured to a connection nember. By means of a clanping screw
which is to be screwed into a thread of the connection nenber and engages
tHroudh'the sl eeves, the two wedge sl eeves, since they are |ocated on the
connecti on nenber or on the screw head at the end face turned away fromthe
sl.iding surface, are pulled in a sliding manner towards one another on the
sliding surfaces and as a result thereof are forced against the inner
surface of the tube end, as a result of which the tube end is connected to
t he connection nmember. A further connectdon el enent not of the
initially-mentioned, type and described in DE-C-35 23 155 differs fromthe
initialIy-nentiSH@dthgﬁssFﬁufﬁ t tPt ahgenaestignpemembeye WBYch is in the
formof a spreading sl eeve w dened bé a sggea ing cone whi ch can be drawn
thereinto by nmeBfg"8f°4 B SAPFRYPECPERSY HRLfPsiEate BEsBeTeFRdcl anpi ng

screw i s screwed._int npecti r ai nst ich the end face of the
spr eadi ng slegvgnggugs?higag §%sgBFn§§Rﬁﬁ8% raefith ?rtﬁPé SPPRADTng sl eeve
s forced agal Nghrblign! BHET sPULLEES PhedthPRedld LPebFes oM £let O the
connection nenber. A"simlar connection elenent; |Ikew se

they are located on the qonnection member or on

the screw head at the end face turned away from
L the sliding surface, are pulled in a sliding
manner towards one another on the siiding surfaces
and as a result thereof are forced against the
inner surface of the tube end, as a result.of
'which'thé'tubé'end is connected to thé connection

member .

| A further connection element not of the

:initia11y4mehtiqﬁed fype and described in DE-C-35 -
23 155 differs from the initially-mentioned types
in that it has a single slee§e.which is in the

%wi form of a-spreading sleeve widened by a spreading
cone which can be drawn fhereinto by means of a
clamping screw. In this case also, the clamping
screw is screwed into a connection member against
which the end face of the spreading sleeve abuts.
As a result of the widening, this spreadirng sleeve
is forced against the inner surfaée of a tube end

to be secured to the connection member.

A similar connection element, likewise

not of the initially-mentioned type, is disclosed



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-C-35 23 155, in this
case the wal b thickness is thinner and a second spr-eadi ng slot is provided
whi ch has a predeterm ned breaking point and two diametrically opposite
projections, which dig into the wall of the bore hole. In the case of a
further securing elenent for tubes which can be pulled out tel escopically,
described in US-A-2 643 143 and not of the initially-nmentioned type, one
tube end conprises a wedge: shaped att aciment which engages in a V- shaped

conti nuous cut-ouL_o sl.ee which.,is flush with the tube end with the
same outer diaﬁﬁtb?';ﬁgﬁhgguﬁgérég edSstgt Begusedeag pevalhe sl eceve is

rei nforced wt cl anpi [t ,which.i a ,pro the tube interior by
means of a cong}ggéiognsgngg§s$h§°cp§ﬁgrﬁé gglﬂg%anlﬁethb%eﬂaﬁﬁialIy by
means of a | evepeaggh PSkpt ceoft opgpiegsion spring. If the
pressUre.on the.gonpresgrggﬁg%g%ngsigh?gﬁfgvgga ?h%e?ﬂ% end can be noved
in a reci procaspbRgadRgeE1bl #sSpEOPIabHPRRiLh hhE gonpression spring is
operating, the V-shaped cut-out of the sleeve is

predetermined breaking point and two diametrically

opposite projections, which dig into the wall of

+

U _ - the bore hole.

In the caée of a further securing'element
for tubes which can be pulled out telescopically,
described in US-A-2 643 143 and not of the
initially-meptiéned'type, one tube end comprises a

_wedge—shaped attachment which engages in a v-
shaped continuous cut-out of a sleevé which is
flush with the tube end with the same outer
diameter in the unstressed state as the tube. The
sleeve is reinforced with a clamping bolt ﬁhich is

b o drawn into the tube interior by means of a
compression spring. The clamping bolt can be
moved axially by means of a lever against the
force of the compression spring. If the pressure
on the compression spring is relieved, the tube

end_can be moved in a reciprocating manner in a

second tube. If the compression spring is
operating, the V-shaped cut-out of the sleeve is
drawn onto the attachment and thus épread open, as

a result of which.it is forced against the inner

wall of the second tube. As a result thereof,




drawn onto the attachnent and thus spread open, as a result of which it is
forced against the inner wall of the second tube. As a result thereof, 5
di'spl'acenent .of the two tubes towards one another is to be prevented. The
securing el enent described, in this case requires conplicated nechani cal
operations to be perforned 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 gnd US-A-3 815 198. The connection
devi ces and connection el enents described above can either be used only
when there isdﬂ tensirLopr ar e coqg%icated t o, manuf act yre. The obj ect

of the inventiGits CTTRe s HER HIRSK JONaIgss onehanohR&t i on, as
characterised i ' ~Qﬁh{ es | f .provi,di ng a sinple
connection el '_elrrér;nt:3 \?énélnﬁr? s cheap t%ﬂkem%t}#%%ﬁg%ﬁ%ﬁénabl es parts to be
assembl ed rapiglser (B M Nathd Yadll Gbifi b RnfANRGEI LN el ement

according to the invention is the subject matter of aim 8.
mechanical operations to be performed on one of

the tubes and is only suitable for connecting two

tubes.
N\ _
O . Further connection devices are disclosed
e 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 is high tension, or are complicafed to
manufacture. ” o
The object of the invention is to
tgf overcome these disadvantages. The invention, as

characterised in Claim 1, achieves the objecf 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 Part'icul ar enmbodi ments of the invention are indicated in the dependent
clainms, further objects achieved thereby and resultant advantages energing
fromthe, fol | owi ng expl anation of the invention. In the follow ng,

enbodi 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 elenent, * whi ch can be
secured on a connection nenber and clanped in a tube, and has two sl eeves,
the tube being illustrated in section Pn order to illustrate better the

sl eeves; Figure 2. is di,anetri cal qQpposite_side view of a variant of
the connection el enent E3EtdGR3E & hﬁdﬁggpiﬁigﬁl%getHBVEBEﬁBBtion el enent
illustrated in_FEiqur wal Qur i i ' of her variant of a
connection e|8ﬁ8nggd§F§GF8 g%ighé Sl %n§Fg% é?gﬁhs'ng%gﬁ%rin Fi gure 4,

rotated thro“gﬁj%g?FIEE@H%%e@ 'the?ebydGnd 2WsAh ¢hle ¥abhaRhgkl Figure 4,

rotated throu
emerging from the following explanation of the
invention.

L

In the following, embodiments of the

. - connectibn element according to the invention will
~ be described in further detail with reference to
the drawipgs, in which:
Figure 1 is a side view of a connection element,
et " which can be secured on a copnection -
mémbér_and clamped in a tube, and_has two
'slee§es, the tube being illustrated in
section in order to illustrate better the
" sleeves;
'iy! Figure 2. is a diametrically opposite side view of

a variant of the connection element;

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

Fiéure 4 is a side view of a further variant of a
connection element; .

Figuré 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




= . . -

Figure'7 is a plan view of a stanped and partially 7 bent end piece of a
sheet nmetal strip; Figure 8 is a plan view of the end face of a sleeve
after’.a.first bending process, viewed in direction VIl in Figure 7, the

el enents of stations g) and h) having been renoved; Figure 9 is a plan Vi ew
of the end face of a sleeve after a second bending process follow ng the
first, viewed in direction I X in Figure 7, the conpletely bent sleeves in
station h) havi ng been renmoved; Figure 10 is a plan view of the end face of
a sl eeve on conpletion of the bending processes, viewed in direction X in
Figure 7, Figure 11 is _a side view of g variant wth a toaqthed,

wedge- shaped att achmentPSiHd ehd Rigse atfed Phashaetedt S Pst adJ acent

T ustrated | FISGR B B8 i gies £F Khe8nd SRC808 8 through &
variant of sleeve after a first bending process,
viewed in direction VIII in Figure 7, the
elements of stations g) and h) having
been removed; |
U . Figure 9 isla plan view of the end face of a
sléeve'after a secoﬂd bending process
following the first, viewed in direction.'
IX in Figure 7, the completely bent
sleeves in statlon h) having been
removed; |
Figure 10 is a plan view of the end face of a
sleeve on éompletion of the bendihg
-_processes,.viewed in direction X in
Figure 7; |
Figure 11 is a side view of a variant wiﬁh a
o ' toothed, wedge-shaped attachment and'an
associated V-shéped cutfout 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—defachably held in
the screwed-in position with a clamping

sleeve.
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t he connecti-on el ement in which the clanping screw is non-detachably held
in the screwed-in position with a clanping sleeve. 8 The connecti on
element:1 illustrated in Figure 1 has in each case a cylindrical sleeve 4
and 5 provided with a V-shaped cut-out 2 and a wedge-shaped attachnment 3,
as well as a clanping screw 7, acting as a clanping elenment, which is
screwed into a continuous thread 9 of a total of three identical diagonal
continuous threads 9, 10 and 11 of a nponent in the formof a spheri cal
connecti on nenber 13 The connection &l ement 1 connects a tube 14, as a

further conponent, t %Pg éghﬁ§8 8ﬁogpgﬁéhgn%n§ggg %Qteé” rder to

illustrate better the sleeves arned y the sl eeve 4

i s shown in spehipB- 1CHa§h?n56£éﬁh€§§e &h@{Piﬁ&PiBHISQIS&bZ gonprises, as a
hol di ng devi ce, a narrow coaxi al shoul de 5, which nmerges by neans of a

bead 16 into aha sCpevvifalt with AlvisBaped enf-ohbe2shrgve S5 is bent about
the bead 16 in such a way that it can be rotated wth cl earance about the

shoul der 15 bwedgershapbd atkheHmeht swthsuﬁelheasse olahping. As a result,
t he cl anping screw 7
screw 7, acting as a clamping element, which is
screwed into a continuous thread 9 of a total of
three identical diagonal continuous tﬁreads ;, 10
and 11 qf a component in the. form of a spherical
connection member 13. The connection element 1
connects_#'tube 14, as a further compgnent,'tb the
. adjacent cohnection.hember 13. in order_tg

illustrdfe'bettef'fhe sleeves 4 and 5, thé tube 14

retained by the sleeve 4 is shown in section.

. On the screwhead, the clamping screw 7
comprises, as a holding device, a narrow coaxial
shoulder 15, which merges by means of a bead 16

gd: . 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
éhoulder 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-clamping screwl7 matches thé'threéds

» 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




i's undet achably connected to the sleeve 5. The thread of the clanping screw
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 coaxi al 9 attachnent ‘15 and the bead 16 are produced by turning the
screwhead of the clanmping screw 7. As illustrated in broken Iines in Figure
1, onits rear opposite the cut-out 2, the sleeve 4 conprises a groove 21
into which a tongue 23 of the sleeve 5gengages as an axial guide for the
two sleeves 4 and 5. The attachnment 3 and the entire sleeve 5 are separated

by a slot 24 ge¢ashmbatedsbyngnpnbapbyai 1 SPEdE}BQﬂéedaﬁyeXp|ain6d bel ow
with reference to the exanple of a variant of the connection el enents 70.

The attachnmentuznliiag theegcredBgadusfatRepelafip2hg, sébbw 76a, 26b, 27a and
27b, wherein the surfaces a and b of each of the surface pairs 25, 26 and

27 are inclined at the sane angle relative to the attachnment axis in the
manner of a mrror image. The surface pairs 25 and 26 are separated by an
edge pair 29, of whi chAshélédgbratrdend brokgnslifheseihi Féguoé t he sl eeve 4
or 5 respectively, and the surface pairs

1, on its rear opposite the cut-out 2, the sleeve
4 comprises a groove 21 into which a tongue 23 of
the sleeve 5 engages as én axial guide for the two

sleeves 4 and 5.

The attachment 3 and the entire sleeve 5
are separated by a slot 24 neceésitated by
manufacturing conditions, as explained below with
reference to the example of a variant of the
conhectfon elements 70. The attachment 3 has
three wedge surface éairs 25&,"25b, 26a, 26b, 27a
and 27b, wherein the surfaces a and b of each of
tﬁe surface péirs 25, 26 and 27 are inclined at
L# ' the same angle relative to the aftachment axis in

thé manner of a mirrgr image. The surface pairs

25 and 26 are sepafated 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, éf 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.




26 and 27 are separated by.a further pair of edges 31, of which the edges
extend al ong.surface |ines of the sleeve 4 or 5 respectively. The pairs of
surfaces: 27a and b converge to forman acute angl e. 1 0 The cut-out 2 is
constructed in a simlar manner to the attachnent 3, i.e with respect to

t he wedge surface pairs 25, 26 and 27 it also has three wedge surface pairs
33, 34 and 35 with the sane wedge angle, which are separated from one
another in a simlar manner to the edg%%pairs 29a/b and 3la/b by edge pairs
37a/b and 39a/b. The edge pairs 29 an 7 as well as 31 and 39 are

separated from one anogFer b¥ spaces. 41a ang 41 nd_43 respectively
corresponding to a cl ea SnEB.‘?ﬁg geﬂﬁecgﬁF e e§55?3§a?lﬁgg7§3b, 26al 34a,
260/ 34D, 272/ §aanaRds570h 35k ALENGORRCSL e X1 84 BnPEEdELEL M ged br eaking
poi nt produced by a stanplng process sififar to the Stanpi ng process of the

connection el ggRNkedfe B¥rfEEASHRErLNLE, PHEAGLAT A Ned Rigakage point the

two sleeves 4 and 5 are undetacﬁably connected to one another, ie. and also
to the clanpi perse’ Aedde SherREEAgherdi B8] Baeakingspriehstrel y break when
the clanping screw 7 is tightened. The harder the

same wedge angle, which are separated from one

another in a similar manner to the edge ﬁairs

»*

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

;The edge pairs 29 and 37las well as 31
and 39-ar§ separated from oné another by spaces
41a and 41b and-43 respectively corresponding to a
clearance. The wedge surfaces 25a/33a, 25b/33b,
26a/34a, 26b/34b, 27a/35a and 27b/35b are
éonnécted_yié.a_p;edetermined b}eaking-point
producéd by-é stamping proéess similar to the
stamping process of the connection element 70. By
means of.thiﬁ predetermined breakage point the two
-:LJ' | sleeves 4 and 5 are uUndetachably connected to one

another, ie. and also to the clamping screw 7.
The predetermined bfeaking points only break when
the clamping screw 7 is tightened. The harder the
attachment 3 is forced into the section 2 by the
_clampﬁng screw 7, the greater the spﬁces 41a and
41b or 43 are and the harder the spreading sleeve
: 4 is pressed against the inner wall of the tube
14. 1In the state when they are not pressed
together, the_diameter of the sleeve 4 is

" precisely of'sﬁch'a size that it can be forced
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attachfrent 3 is forced into the section 2 by the clanping screw 7, the
greater the spaces 4la and 41b or 43 are and the harder the spreading

sl eeve: 4.is pressed against the inner 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 together with a sleeve 5
into the tube 14 wth great clearance. The sleeves 4 and 5 consist of flat
material, the shape, as described below, is stanped out of flat sheet and
subsequent |y curved into the shape of d'sleeve. The wedge angles of the

wedge surface air 33 and 35 and.the edge pairs 37 and 39 are selected
to be of a size® ¥rﬁ& Tis ??%el%ck?ﬁﬁ g@% tybe W atdthn order that,

when t he cl anpj C 7 has been unscrewed, the attachnent 3

automatical ly g£g%€§£§%ér?ﬂc?he cut-out 2. As a result, the sleeves 4 and
5 are no longer locked with the inner surface of the tube and the
connection elenent 1 can be withdrawn fromthe end of the tube when the

cl anpi ng screw 7 has beffe COTRU RIS ¥ S5d eyves f nnection menber
13. Instead of the above-described three medﬁgygﬂgféigéggfrs 25, 26 and 27

as well as 33,material, the shape, ‘as described below, is

| stamped out of flat sheet and subsequently 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 afe-selected_to be of a size such

- that automatic loeking does not occur in order

| that, when the clampiné scfew 7 has been

unscrewed, the attachment 3 eutomatically elides
out of the cut-out 2. Aas a result, the sleeves 4
aﬁd 5 are no lenger i0qked with the inner surface
of‘fhe tube and the connection element 1 can be.
withdrawn from the end of the tube when the
clamplng screw 7 has been completely screwed out

N of the connectlon 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 fo?ce 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




34 and 35, it is possible to operate with only one pair of wedge surfaces
per attachnent and cut-out when the pressure force is not too great,
however* probl ems can then occur in the manufacturi.ng process when the

sl eeves are being bent since the predeterm ned breaking points may possibly
break during the bending process and thus the sl eeves 12 can slide apart
fromone another along the wedge surfaces thereof, as a result of which the
non- detachability of the individual connection elenent parts is no |onger
ensured. Instead of the two sleeves 4%#d 5, three sleeves 50, 51 and 52
can be used in_a cgpaection el.ement 54; a, side yiew, sinilgr to Figure 1,

is illustrateG2PnSEIQEr@P3TENEYOM Q8P oPRKPPR RigRFetR® W&IAGRown in Figure
2, the sleeveg 58 and g% eacg have an atﬁﬁchgené.S aggnd 53b whi ch engages
in a recess 5587 aAd®8sb"PESRE et Piefy TPRUL e®8) BBYB™ 527 TR T ur t her
attachment s 65%3@%@??@% eﬁgpgggl ggd%?gﬁggt HSﬁngét?é’ﬁhePém%@ end faces

of the sleeve e a chment's a an b each engage n recess 67a

and 67b in thg,skgeyeSna018Adeplendsrkly Uustrated in Figure 3. In the
di smant | ed stg?e, tEe gttach%ﬁntgnSBg and 53b,

Instead of the two sleeves 4 and 5, three
o sleeves 50, 51 and 52 can be used in a connection
element 54; a side view, similar tb Figure 1, is
illustrated in-Figure-Z'and a rear view in Figure

3.-.,

As shown in Figure 2, the sleeves 50 and
51 each have an atfachmgnt 53a and 53b which
engages in a recess 55a and 55b respectively in
the-sleeve:SZ{ Two further attachments 65a and
65b lie opposite 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, fhe two recesses 55a and 55b
in the dismantled state are separated in each case.
by a web 57a and 57b respectively frém.an elongate
slot 59.  After assembly in the tube 14, the webs

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




similar to the connection elenent 1, are connected to the cut-outs 55a and
55b hy predeterm ned breakage points produced during the manufacturing
process. :Li kewi se, the two recesses 55a and 55b in the dismantled state are
separated in each case by a web 57a and 57b respectively from an el ongate
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 5?8 are connected to one another via
the el ongate slot 59; the sleeve 52 is broken open. Figure 3 shows a

t oot hed arrange; 61. of . t.he sl eeve 52.i.n each se wi.th two projections
whi ch are for%@ | ne%%%h sca‘?%ae nto ?%d?%%r&léfféjc%ﬁ ¢ %pposi te si de.

Wien the webs ﬂiahthsa,ndaﬁli £ M&W‘b-é&rﬁs ?]/_% halay 8%.0%, he sleeve 52 are

hel d together by thi's toothed arrangene nsuch a way that the two
hal ves can be ddtriet A dnd erd tHE¥F w1Y AR Alonat el Wiotl4daut do not

fall apart. The separating line 63 of the toothed arrangenment 61 |ikew se
separates eachthd dlvevd (52 Bl vh 65b of the sleeve 52. Wen the

connection elenment 54 is nounted in the tube 14, the three sleeves 50, 51

and 52 ' ' '
Figure 3 shows a toothed arrangement 61

K/' ._ 'of the sleeve 52 in each case with two proje;tions

which gre-forced_in'eaph case intq,two recesses on

the oppésite side. When the ﬁebs 57a and b have

broken, the‘two halveé of the sleeve 52 are held . _ 

together by this toothed arrangement 61 in such'#

way that the two halves can be forced aéainst the

inner surface of the tube 14 but do not fall

apart. The separating iine 63 of the toofhed

~ arrangement 61 likewise separates each of the

attachments 65a and 65b of the sleeve 52.

o 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 attachmentISBa 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




- - . 4

are forced against one another as a result of the clanping screw 7 being
tightened when the predeterm ned breakage points have broken. As a result

t her eof',, the attachment 53a noves into the cut-out 55a and the attachment
53b noves 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
agai nst the inner surface of the tube 14. In a simlar 14 manner, the
attachnents 65a and 65b force the cut- outs 67a and 67b in the sleeves 50
and 51 apart, as a result of which the 14 eeves 50 and 51 are |ikew se

f d h £ be,1 f h 53
and b and 653 ARISBEpr SHGCE-SACKBPREBr BI8UPEC o P nEOKrRovaE Sitand 52

agai nst the inggg sgggagﬁpog7gh§ntggg %f?ﬁ%%%eggrgﬁaséfe¥§§ §0 51 and 52

bei ng superlnpose I'n a flush manne rvarian a tonnection

el ement 70 hthEQat%@sﬁh%e8§5wﬁlcﬁ“@h22shéebééuﬁér@ﬁ&dsi“afégures 4, 5 and
6. Figure 4 illustrates the two sleeves 71 and 72 simlar to the

illustration of jkBRikwofskeenesg4iald ehenikhdH SulfacdNofophsast to the
sl eeve 4, the sleeve 71 conprises on its attachnent 74 only two pairs of
wedge surfacestube 14. The four attachments 53a and b and 65a
and b produce uniform pressufe of the sleeves 51

and 52 against the inner surface df the tube ﬁ4,

the threé sleeves 50, 51 and 52 being superimposed

in a flush manner.

A further Qariént of a cbnnection element
70 having two sleeves 71 and 72 is illustrafed in |
Figures 4, 5 énd's. Figure 4 illustrates the two
'sleeVés-71 and 72 similar to the illustration of -
" the two sleeves 4 and 5 in Figure 1. In conffast
to the sleeve 4,.the sleeve 71 comprises on its
attachment 74 only two pairs of wedge surfaces
ot 75a/b and 76a/b and the sleeve 72 comprises only
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 egch sleeve are disposed such that they

are diametrically opposite one another.



75a/b and 76a/b and the sl eeve 72 conprises only two pairs of edges 79a/b
and 80a/b on [ts cut-out 77. The sleeve 72 is |ikew se bent at the upper
end ther'gof about the bead 16 on the clanping screw 7 in such a way that it
can rotate about the shoul der 15 with clearance but cannot be pulled off.
The wedge-shaped attachment and V-shaped cut-out on each sl eeve are

di sposed such that they are dianetrically opposite one another. 15
Figure 5 shows the connection elenent 70 in a position rotated through
[err] with respect to Figure 4. In the'Pllustrations in Figures 4 to 6 the

be 7 is illustrated iy, ti t h th | eeves 71 and 72 nore
E::Je:rl yl. STlhe gfetra\a/leenl a%aé&fﬁ;)gg???g%%rf@% sc§l§}%ﬁf\é°’hteféeﬂﬁfb82 Et%%% can be
in Fi . ' .Lecess can be seen in
Frgure 4) i cho 3/ BeEle 694900 AEed HEEGR, S0 RS RRBRE D %5 re
appr oxi mat el y yguwé 4 oal 15 CLRG | VPLLOHDE G4 ARk ey -out 77 but

this is not absolutely necessary for their ne operat i1 on,
described bel oyhe #6&€71 5s i DopsBatdd et s&dSod aldedb Nehwend of the

attachnment 81 and the base of the recess 82. The attachnent 81 w dens
towards its ensleeves Pl r&ads?2 Sioré del€arly. The sleeve 71 has-
two éttachments 81 (one attachment 81 éan be seen
in Figure 5) which engage in a recess 82 (a ;eéess
82 can be seen in Figure 4) in the sleeve 72. The_
attachments 81 and the recesses 82.afe
approximately symmétrical_relativé to the
attachment 74 and cut-out 77 but this is not
absolutely necessary for their method of
operation; as §escribed below. _There'is a gap 84
in each casé betweén’the end of the aftachment 81
and the base of the recess 82. ' The attachment 81
widens towards its end and the recess 52 widens
towards its base. As a result, the attachment 81
\ . _ and recess 82 mesh with one another in an
undetachable manﬂer; 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 #nd

72 in the process in which they are pressed

’ against the inner surface of the tube 7 described

below.




towards its base. As a result, the attachnent 81 and recess 82 nesh with
one anot her in an undetachabl e manner; however, they can be noved towards
one ahother by the width of the gap 84. The width of . this gap is selected
such that, within permissible linits, it is larger than the nmaxi mum axi al
di spl acenent 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 eIongaté”%Iot 85 divides an attachnment 87 of

the sleeve 72, of which_t.he wedge.surface pairs 8%a/b gnd 9Qalh are the
same | ength and have-th'1§%ﬁ§’&k&@€W§n3ﬁ§ S?npﬁg%ﬁgﬁggﬁfﬁﬁpgcg%pairs 75 and

76. The edge pq%r%i#% iqgcﬁpg%ﬁ%t%ﬁeﬁk?o @éﬂggph?ﬁ%1§¥gyga ohanner. As

al ready descri béed the case o sl ee ongaté slot 55 merges

into a toothequbhgggqqent 9%pgﬂa&ggwgngpggcthqaegng recesses in each

case of which the nmethod of operation is identical to that in the case of

the sleeve 52. \haRHnetClEANIMEKECAWebel 2!, St aMgeh Wha dmehnent 74
and the attachnment 87 force the

surface pairs 8%a/b and 90a/b are the same length
and have the samé wedge angle as the wedge surface
pairs 75 and 76. The edge pairs iﬁ the recess 92
are formed'in a'similar-manner;_ As already
‘described in the case'of the sleeve 52, the
elongate_siot 55 merges into a toothed arrangement
.93 with two proiections and recesseé in'each case
of which the method of operation i§ identical to

that in the case of the sleeve 52.

Whén the clamﬁing screw 7 is tighfened,
the attachment 74 and the attachment 87 force the
sleeves 72 and 71 reséectively apart, as a result

ki' . of which both sleeves 71 and 72 are forced against

the inner surface of the tube 14 uniformly.

The production of the connection elements
is described in Figure 7 with reference to the'
connection element 70, which consists of a sheet
steel strip 95 uﬁwound-from a roll (not

. 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 £)



sl eeves 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 uniformy. The
producti‘on ‘of  the connection elenents is described.in Figure 7 with '
reference to the connection elenent 70, which consists of a sheet steel
strip 95 unwound froma roll (not illustrated). Lateral elenents for

gui ding the sheet netal strip 95 are not illustrated. The i ndividual
processi ng stations are designated mﬁt27the |l etters a) to e) in Figure 7.
Station f) 17 illustrates the bent sl'eeves 71 and 72 as illustrated

| ooking towar dg, § gy £0deL Ak ehPo PLEFYE 17 LEaFyguLE 8 Station g) shous
gp tThe view towards t

a further. bendin I OCESSs, € end Tace of the sleeve 72

in Figure 9 beif‘@uélz#&f%ﬁii@?ﬁiﬁ&% 84t efd iaCthedYolCPRLALI NG A ueb

96. In the station h sl eeves and are conpletely curved and

rigidly mesh wsiBegae78nehhpighye NBansseitibs §Pokhses aar aageneat 93. The
sleeve 72 is illustrated in Figure 10 in the view towards the end face

thereof. In thBeRdOARGSProgesSsal tRE Plew! H6wiPdSE tROSed Pdde dof
transportation hole 97 (a plurality of- the latter can al so be used) are
stanped into 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 mgsh 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 the processing station a), the four
gaps 84 and a tranéportation hole 97_(a'§1ura1it§
of the latter éan also be used) aré stamped into
the sheef metal strip 95. A pin (not illustrated)_
engages in the transéortation hole 97 in order to

KJ move the sheet metal strip from station to

' 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 é) remain; as a result, the front edge

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




the sheet metal strip 95. A pin (not illustrated) engages in the
transportation hole 97 in order to nove the sheet netal strip fromstation
to station. I'n the station b) the edges of the unwound shape 99 and 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) renmain; as a result, the front
edge both of one of the sleeves 72 (st?éion a)) and the 18 front edge of
one of the sleeves 71 (station b)) are Stanped. In station c), the unwound

shapes 99 and 400, of nd 72 ed .in such a way
that their separati n?g&%]g éfvooaliét He pre fer‘fﬁ%ed bﬂ'%ta%n%b“ﬂ& begins to
break but bot hgshapesnsds. still connected. Nothing occurs in station d),
and in station e) the 'shape 100, is forced by the stanping process in

station c) out of the sheet netal plane back into the sheet netal plane
(straightening station); the two shapes are still joined to one another.

The station d) is necesmargtdiiors PR AHd didwsursd ARUAE PRS Of
100 of the two sleeves 71 and 72 are stamped in
such a way that their separating line,.as the

U predetermined breaking'point, begins to break but

both shabes are still connected.

{jn

Nothing occurs in station d), and in
station e) the shape 100, is forced by the
stamping prbcess in stétion c) oﬁt of the sheet
metal plane baék into the sheet metal plane
 (straight§ning:station): the two shapés are still
joihed'to onéianother. The station d) is
necessary fof separating the stamping process of

station c¢) spatially from the straightening

k/ 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 és illustréted in Figure 9, the
web 96, as already indicated above, being'

sgparated after the bending process.




station c) spatially fromthe straightening station e). In station f) a
fi.rst. . bendi ng.process is perforned, 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 bendi ng process occurs in station g) to shape the
parts as illustrated in Figure 9, the web 96, as already indicated above,
bei ng separated after the bendi ng process. 19 In station h) the shapes
99 and 100 are bent to formthe sleeve§971 and 72 and are cut away fromthe
sheet nmetal strip 97. Wien the parts aré conpletely bent around, the

recesses and proj ecti0%@t$b&ﬁ%}“€ﬂe%ﬁﬁ€§§”§£ta§§’1é rfgdg a

press-fit, are rigidly forced into one anot a result of this

processing, theehtotd £bHRVilse d1adved 27 Ar end’ PilUsSS EPQ%J\I‘;”- The
separating |ine between the two sleeves 71 and 72 only breaks conpletely

the first tineawde fiompihy skset MetSl SSELNESMIT Nt oyhdre ¢nbe 14. The two
sl eeves 71 and 72 mesh. undetachably with one another via the two

attachnment s 8lpants rane ssmmp BPtdly bewrt axrahhd, dilkd| Pessddes ighduch a way
t hat the sleeves can be noved into one another to such _
projections of the toothed arrangement 93, forming
a press-fit, are rigidl? forced into one another.
As a'result of.tﬂis_processing,'the two
sleeves 71 and.72 are produced together. The.
.separatiné line between the two sleeves 71 and 72
"oniy.breaks comélétély the first tjme the clamping
scréw 7 is sérewed into the tube 14. The two
-sleeYes 71 and 72 meSh_undetachably with one |
another via the two attachmenfs'81.and recesses 82
bﬁt are axi#lly displaceable in such a waﬁ'that
the sleeves can be ﬁoved into one another to such.
an exteﬁt that thgy can be'rigidly-fprced agéinst
s ' the inner surface of the tube 14.'-Since bdth |
- sleeves 71 and 72. are mechanically connected
during the bending process beyoﬁd 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 éleeves 3, 4, 50, 51, 52,
71 and 72 being produced from steel bands, other

resilient materials can also be used. If the




an ext'ent that they can be rigidly forced against the inner surface of the
tube 14. Since both sleeves 71 and 72 are nechanically connected during

t he béndlng process beyond the separating line, they cannot be forced apart
from one anot her by neans of their attachnments 74 and 87 out of the
cut-outs 77 and 92 - of which the separating |ines have not yet been
perforated. Instead of the sleeves 3, 4, 50, 51, 52, 71 and 72 being
produced from steel bands, other resiljent materials can al so be used. If

t he 20 connection elenment 1 is onl 0 be used once, non- resilient

and 52, and 1 feriretact Benkit ) SRBMY 0wk, TR0 Bocel PRR ranner 1o

and 52, and the eeves: can

the sl eeves 7%qad iCat 48R0 Lol AN S, M |7 {0 B1) and

correspondi ng recesses I mlar In order t0 retain the sleeves such
that they are undetachably flush mnth one another. The wedge- shaped
attachment (s) of one sleeve can also nmesh with the associated V-shaped

cut-out(s), as shown irhe gleevekl 4aR0dl3 Walsh wedllea@nggei N each case to a
wedge- shaped attachnment 101, 102, varying fromthe wedge-shaped attachnents
74 and 87, assleevés 50 and 52, and the sleeves 51 and 52, can
ﬁe locked, in a similar manner to the sleeves 71 |
and 72, by means of attachments (similar to 51)
and corresponding_recesses'(similar te 82). in
order te.retaiﬁ the sleeves such that.they are -
undetachably flush with one another. The wedge-
shaped aftachmenf(S) of one sleeve can also mesh.
with the associated V-shaped cut-ouf(s), as shown
in Eigufes 11 and 12 with reference in each case
.to a wedge-shaped-attachment 101, 102, varving
fromlfhe wedge-shaped. attachments 74 end 87, as
well as the V-shaped cut—outs 77 and 92 of the
’ sleeves 71 and 72 and in each case a variant
(O wedge-shaped cut-out 103 and 104, with a toothed
arrangement- 105a/b and 106a/b. The.object of
these toothed arrangements 105a/b and 106a/b is
similar to a predetermiﬂed 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. Tﬁe object of the
»  predetermined breaking point and toothed
arrangement is the same, ie. to retain the sleeves
_undetachably and prevent the sleeves sliding away.

- from one another on their wedge surfaces during




wel | 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, wth a toothed
arrangerrent 105a/b and 106a/b. The object of these toothed arrangenents
105a/b and 106a/b is simlar to a predeterm ned breaking point, as already
descri bed above, between the edges of the cut-out 103 and the attachnent
101 and the cut- out 104 and the attachnent 102. The object of the

pr edet er mi ned breaking point and toothed arrangenent is the sane, ie. to
retain the sl eeves undetachably and pre@ént t he sl eeves sliding away from

one anot her on theiyr dge surfaces durin 1 the_bendi ng process. One
advant age of th h?o%?%ghg%r?ﬁﬂﬁﬁﬁﬁnt Bgagﬂvﬁﬂﬁa§%6%ﬁbtﬁftﬁ°?€§%%ct to the

predet el ned DLeakh gk Moblss b VEERIRCH bbbt ISHELL 1O I

power over the Separ ng |ine as ®s even if

the connection gl eqpil,dOnid yoediigRepberlyy;Jheydogyhed arrangenent is

not absol utely 'hecessary to render the eeves capfive since this is

al r eady ensurédp@%éi@?lﬁi?aGPn€P£§s§ér?PHg8ﬁorén§$ﬁ§f SHefOULing a bead 16

on the cl anpi ng screwhead and bendi ng t he adj acent eeve
separating line as well as in identical properties

even if the connection element 70 is used

*

repeatedly. The toothed arrangemeﬁt is not

U
. -LQ: “absolutely necessary to render the sleeves captive
since this.is already énsured by the_attachments
81 and 82. |
: Instead of mounting a.bead 16 on the
\{ clamping'screwhgad and bending.fhe adjacent sleeve
edge around the said bead, a clamping éfement'can
also be ﬁséd betweén the screw thread and the
" inner surface of one of the slee?es 4, 5, 50, 51,
52, 71 or 72. The clamping element .can, for

example, be a perforated disc having a U—shaéed
crdss-secfion which is resiliently clamped bétween
the screwthread and the ihner surface of the
sleeve, one leg pressing against the screhthread
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 screwtﬁread
into the connection member 13 when the tube 14 is

assembled on the connectibn member 13.



edge around the said bead, a clanping el enent can al so be used between the
screw thread .and the inner surface of one of the sleeves 4, 5, 50, 51, 52,
71 or 372, The clanping el enent can, for exanple, be a perforated disc
having a U-shaped cross-section-which is resiliently clanped between the
screwt hread 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 7 Advant ageously, the clanping screw
7 is held centrally and undétachably i7" one or both sleeves in order to

facilitate screw ng of % %h read Epto t he connchgon menber 13 when
the tube 14 is assenbl F=50T & c ﬁﬁbg o H§n§8F3T3 139 Instead of the

cl anpi ng screg ZSS gglggl gp%@%hgg yr%quﬁﬁ Fg§kgkg@gdperforated di scs

or by a curve t he sl eeve adj acent anprng screwhead, a
clanpi ng sl eeys sl@7 orP@ft ladlchit-vidd %ﬁb%ﬁh&dthg §qekbanaagaﬁba%re 13, can

al so be used. At each sleeve end, theé clanping sleeve 7 has a cl anpi ng
ring 109a andtk@9e1whbqhgp@@&%@mea@@|@§b1hh91abegveezé 309,72 respectively.

The cl anpi ng sl eeve 107 sits with a slight press- fit in i ts.narrowed
section 111 opalritd ailaf ti ldfustrated in section in Figure 13, can '
also be used. At each_sleeQe end, the clamping

sleeve 107 has a élampihg ring 10%9a and 109b_which
presses against thé sleeve 71 and 72 respectively.
The clamping sleeve‘107 sits with a s1ight press-

fit in its narrowed seétion 111 on the shaft of

the clamﬁing-screﬁk7;' As mentioned'above, tﬁe
clamping.slee?e 107 hoids the clamping screw 7.on

‘the one hand captiQe in the two sleeves 74 and 72
andtén the other.hand-if_holds the scfewthread in
the_screﬁédiip posifion'so that it-can easily be

screwed into one of the thfeads of the connection

member 13.

As a resﬁlt df'the clamping together of
adjacént-sleeves and as a result of the clamping
screw 7 being retained iﬁ one of the sleeves 4, 5,
50, 51, 52, 71 or 72, all the parts of the
connectihg element 1, 54 or 70 are undetachably .
connected to one another in the correct assembly

' positionﬁagd 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




the clanping screw 7. As nentioned above, the clanping sleeve 107 holds the
clanmping screw 7 on the one hand captive in the tw sleeves 71 and 72 and
on tfhe OthErrhand it holds the screwthread in the screwed-in position so
that 1t can easily be screwed into one of the threads of the connection
menber 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 elenent 1, 54 or 70
are undetachably connected to one anoth2? in the correct assenbly position
and can be noved as a single conponent into the end of the tube. As a

result thereof SUlftantia radusfl Wth resRaGte i dhelkmiim s 23

substantially reduce q:mnth ect to the known connection el enents. The
connection el efféea": 14y "?’bt%tcor ding to the invention can easily be
detached, ie. the connection can always be rel eased and used again.for
connecting other tubes 14 to connecting nenbers 1.3. OMng to the

g;oduct i on process accorgli g 4.0, 40 JIVE it s t1h’e 534 eaqyc.ié%[ﬂ and 5, as vveI_I
according to the invention can easily be detached,
ie. the connection can always be released qu used
again for connecting other tubes'14 to connectiﬁg

members 13.--

Owing to the production process a¢cordin§-

to the invéntion; the sleeves 4 and 5, as well #s'
50, 51 and 52 or 71 and 72 can be manufactured in
anfexﬁreﬁelyféost—favourable manner from-a'sheet.
metal strip 95. _The'staméing_proce§s produces a
satisfaétory surfaéé of the wedge and edge
surfaces such that further processing to improve
their sliding 6ver one another 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 alfeady 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 eiemént 1, 54 and 70 according to the

invention is also suitable for connecting tubes

rapidly and easily.




Sb,'Bf and 52 or 71 and 72 can be manufactured in an extrenely

cost-favourabl e manner from a sheet netal

strip 95. The stanping process

produges .a 'sdtisfactory surface of the wedge and edge surfaces such that
further processing to inprove their sliding over one another is
necessary. The design and manufacturing process were al so designed in such
the sleeves 4, 5, 50, 51, 52, 71 and 72 of the connection

away that al

el enent 1, 54 or 70 can be nanufacturegésinultaneously t oget her

cl anped. Since the clanping screw 7 in

he assenbl ed position is

| dy held [ [ ' , , 0 2
connecti on el ement 1, STanaErEPAEkEaET a8 o FamBina trRCE O,
for connect | nochubesesdsl il YnoHeCeabl 14 and el AREKREEISH! ve

cl anping effect of the sleeve 4 In't

e tube 14 and ensi

no | onger

and al ready
al so

and 72, the
so suitable
good

on of the

cl anpi ng scr e\l\tﬂed@lhfdﬁiﬁgg%%i@&??ﬁ%{éﬂé‘g %?&ﬁtﬂ&é OB K2t WA 0 wedge

surface pairs 25, 26 and

e entire surface thereof,

forces the cutabtiachileApadtwifh wed§sUsbrfdes aofitdersyl ppdshgal sl eeve 4
is uniformy w dened over the entire length thereof and thus the entire

27, distributed over the entire surface thereof,
forces.the cut;out_Z apart. As a result thereof
the cyiiﬁdrical'sleeve 4 is.unifdrmly widen;a over
the entire lenéth thereof and thus thé entire
peripheral sufface thereof lies against the inner
wail of the tube. The latter produces large-scale
uniform stétic”friétibn. 'This.aléo applies to the

attachmenfs 74 'and 87 6f the sleeves 71 and 72 as

well as to the wedge sﬁrfaées 53a, 53b and 65a,

: 65b, the latter embodiment having a pIurality of:g

attachments instead of a plurality of wedge

surface pairs on one attachment.

' 'The slight fension-to-be applied to the
clamping screw 7 results frbm 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




‘per'i pheral surface thereof |ies against the inner wall of the tube. The

| att er produces |arge-scale uniformstatic friction. This also applies to
the att'achments 74 and 87 of the sleeves 71 and 72 as well 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
attachnent. The slight tension to be applied to the clanping screw 7
results fromthe fact that only resi Ii}gnt bendi ng force of the thin-walled
sl eeves 4 and 5 or 50, 51 and 52 and and 72 has to be overcone. The
majority of the tensio& is used to foi;ce.thebslee\r/]]g‘as agg\f'nast t he i nner
‘wal [. The corMeCHT bR cBRRERIEFE FFRIS LIS TRAYT FMe Y dBuct i on of

shel ves, salegstands, racks and simlar tube constructions. It can,
however, al so” D& usE¥™35 a so-called straddl i ng dowel for 25 securing
doors for exanple in a bore hole of a door frane. 26 CLAI M5




1) ' * - Connection elenent (1) which can be clanped in the hole of a
structural conponent, preferably inside a tube (14), for connecting an
adjaﬁépt'§ECond structural conponent (13), havingat—teast—two—steeves (4,

5; 50,” 51, 52;

whi ch can be noved axially with respect to one

of a

71, 72) which conprise oblique A0 E ich are
hel d toget her undetachably in an at |east approB @ﬁ ﬂ@jH manner, and
L

central clanping element (7),

in order to be pressed against the hole

interior by the wedge effect of the obIﬂ&Ue surface edges, characterised in

that the sl eeves

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

4. 5; 50, 51, 52; 71, 72) are curved out of a sheet netal

hia way that edge sections of the-sheet netal which,

| i e opposite one anot her are adjacent one anot her

curved state and forma continuous el ongate slot (63, 85). 2.

Connecti on elenqnt accorgbgge Qigﬁagqg&engnzqgckgqgﬁegahnbghat t he sl eeves
other "by a

(71, 72) are hel'd agai nst eac

t ual toot

in the

arrangenent (81, 82,

84) in such a vy hhRla tikekheaRolle B?ngs%¥’iu@lth¥atlo%ﬁxg§r71@%€,anOt her but:

axi al novenent away from one another is restricted.
Connection el empire faGe®NY 1@si@eCadkibd (14), for connecting an

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 ciamping element (7), in order to be

_pressedlaéainst the hole interior by the wedge

effeqt of the oblique surface edges, characterised

in that the sleeves (4, 5; 50, 51, 52; 71, 72) are

curved out of a sheet metal piege'(gg, 100) in

such a way that edge secfions of the sheet metal
which, before bending, lie oppésite one another
are adjacent one anothér in the .curved state and

form a continuous 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.



or 2, *characterised.in _tshat each of the sleeves (4, 5 50, 51, 52; 71, 72)
conpri ses on one side a wedge-shaped attachment—(3;—53a/b; 65a/b; 101, 102)
and on t-he .opposite side a V-shaped cut-out. (2, hii. 03, 104),
wherei'n the wedge- shaped attachnent (3, 53a/b‘ﬂiﬁgﬂﬂ“ﬂamﬂm of one

sl eeve engages in the V-shaped cut-out (2, 55al'ly alb;n 103, *104) of the
adj acent sl eeve and the V-shaped cut-out conpletely separates the sleeve in
the longitudinal direction or nerges into a separating slot or into a
predet er ni ned separating breaki ng poi n7such that each of the sleeves is

spread open when the wedge-shaped attachment of,. the | acent sl eeve is
inserted in thé V- shapPRRSIOAD (SERIPT atF:c°rCImg gﬂ]ﬂﬂ&‘i“&)ﬁ el enent '

according to an ne of Clains 1.to characterised in that in each case
one of two adj %%eflt %}P%tse‘ilzﬁe%;l%gt,h%tl,e_ \ ?/él,sﬁﬁ)s on each side of the
el ongate sl ot ggg&%@qﬁg@e%ﬂtﬁhrﬁ'} RUREEi ddk (P dfU Wie @ Wedge

section, the a €S bel ng pressed agail nst ea 0 under the
wedge. ef f ect L E sl et ¢ 3 pref £Fblesd ot e orm of a
cl anpi ng scr ewm‘%@?éh%&h gh%g%lheﬁlf 2% E 75 Oon_/nbect I on el enent

according to apya9Ngnd on the opposite side a V-shaped cut-out
| | (2, 55a/b; 67a/b; 103, 104), wherein the wedge-
shaped attachment (3, 53a/b; 65a/b; 101, 102) of
one sleeve ehgages in the sthaped cut-out (2,
55a/b; 67a/b;'103, 104) of the adjacent sleeve and
.the V-shaped éut-odt completely separates the
sléeve in the.loﬂgitudinal.direction:or mefges
into a seﬁératrng'slot or into a predetérﬁinéd
_separating breaking point such that each of the
sleeves is spread open when the_wgdge-;haped
'aftachment_éf.the adjacent sleeve is inserted in

the V-shaped cut-out thereof.

4. Connection-éiement acco:ding to any one;
of Claims 1 to 3, chéracterised in that in each |
case one of two adjacent sleeves (4, 5; 50, 51,
52; 11, 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
againsf eachléfher under the wedge.effect when the
' clamping element, preferably in the form of a

clamping screw (7), is tightened.




of ‘Claims 1 to 4, characterised in that one sheet netal edge of. the
eIongate sl ot (63 85) conprises at |east one p lon and the other
sheet net,dl’ edge conprises at |east one recess Eﬁtﬁﬁ%ﬁﬁﬁfﬁEﬁﬁT6TECtlon in
order to hold the sheet netal edges clanped in ﬁgﬂmi"ﬂﬂg .
Connection el enent according ta any one of d ai "mm ierl sed in
that the clanping elenent (7) is held undetachably oh at I%®ast ene of the

sl eeves (4, 5; 50, 51, 52; 71, 72) prefg{ ably centrally on the snooth area
t hereof . 7. Connection el enent ac rdlng to any one of Clainms 1 to 6,

characterised |g t hat th88§|$8¥?3 %}emgﬁk 38 ? tﬁén%§¥cgﬁ ndri cal

shape such that “they can rhsert as a un| e of the first

structural compggepia(dd) 1 §o Cf:haMiEl@Qg1Qfedpﬁﬁd’c'ﬁéf'goﬁgesﬁééﬂem'On

el enent according to0 any one o al s aracterised in that an
evol ute shape (%%taloghgefo§dkﬁeeeﬁo§baeﬁe§16¥l(632)85$ sbappedesut of a
flat nmetal sheet (95) in such a way that during the bending process the two

sl eeves do not gki deadpabhel poBYeae ianokhdr theobghtheshesepaesdaing |ine
29 betmeen t he respective wedge-shaped attachnment and

edge comprises at least one recess matching the

projection in order to hold the sheet metal edges

*

clamped-in one another (61, 93).

N\
6. Connection element according to any one
of Claims 1 to 5, characterised in that the
clamplng element (7) is held undetachably on at
least one of the sleeves (4, 5; 50, 51, 52; 71,
— 72) preferably centrally on the émooth area
thereof. o |
7. , Connection element according to any one
of Claimé 1 to 6, cﬁaracterised in.that_the

sleeves (71, 72).together form a cylindricalhshape
such that they can be inserted as a unit into the

hole of the first structural component (14}).

8. . .Method of pfoducing the connection
element according to any one of Claims 1 to 7,
characferised in,that an evolute shape (99, 100)
K 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



t'hé "associ at ed V-shaped:cut-out. 9. Met hod according to O aim 8,
characterised in that there are stanped on the separation Iine of the

evol ut.e shape (99, 100) apertures (84) of which t sel ected
such 't hat adjacent sleeves (71, 72) are toothed w m@“mwmﬁﬂﬂl}ﬁlﬂﬁe anot her
such that they are axially displaceable in order ta Spr ea %part but are
undet achabl e.

29
between the respective wedge-shaped attachment and

the associated V-shaped cut-out.

9. Method aécording 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 adjacept sleeves (71, 72) are
toothed with respect to one another such that they -
are axially displacéable in order to be spréad
apart but are undetachabie.

'&j



