TUBE This invention relates to a corrugated conduit tube for electrical

installations to accommodate wiring, with projections in the interior of the

corrugated conduit, which reduce the contact surface with wiring to be

pulled into the corrugated conduit. Corrugated conduit tubes for electrical
Tudfstallations to accommodate wiring, with longitudinal recesses in the

interior of the corrugated conduit, which reduce the contact surface with
Thigirimgetdibe pelkdinto the comumgstetl conduit. Abusésk helkstricednidaitdiations to
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for underground installation. Corrugated conduits for electrical installations
made of plastic have been used for decades to route electrical cables and
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ible corrugated conduits. The latter offer the possibility of making
CORIRGHFHERER Wﬁhdﬂf'ﬂ%tﬁlﬁ%PHVﬁﬂtw% HeshaneiegRizhapaddie high
flexibility of corrugated conduits also results in a more or less meandering
course, which leads to numerous friction pomts when wiring is pulled in
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anymore. For the
Corrugated conduits for electrical installations made of plastic have been used for
decades to route electrical cables and pro"tect these. When cables are laid in a
straight line, usually rigid conduits are used, while a curved course is usually
accomplished with flexible corrugated conduits. The iafter offer the possibility of
making sharp bends without the aid of any tools. On the other hand, the high
flexibility of corrugated conduits also results in a more or less meandering course,
which ieads to numerous friction points when wiring is pulled in, and it allows sharp
bends where high frictional forces may occur. Rigid conduits, however, are also

prone to such friction problems.

As a result, sometimes either the intended number of wires cannot been pulled in
when instaliing conduits or the wires get stuck during the pulling process at a point
within the conduit and cannot be moved forward or backward anymore. For the
person installing the conduits, however, even the requirement of great efforis when

inserting wiring or cables constitutes an inconvenience,

So far, a reduction of surface friction by means of chemical additives to the material,

by providing siiding linings, e.g. via co-exirusion, or by subsequent application of



person installing the conduits, however, even the requirement of great

efforts when inserting wiring or cables constitutes an inconvenience. So

far, a reduction of surface friction by means of chemical additives to the

material, by providing sliding linings, e.g. via co-extrusion, or by
slidisgbsequiegsapphcdtian obtignsfitie ddatirihs hasbitemhtibegtediBusthee not
sati&?é&lc%f?f these efforts are not satisfactory. The DE 1 849 738 U

describes a plastic tube provided with transverse undulations on

circumferential subregions, which undulations are provided with

Thd 1981 dRa! Facesspadirider ielacitaie theRIEao IRt aleSiEFE undulations
wiring. The US 4 892 442 A discloses a largely rigid tube consisting of two

on shpdmiReshtEHoPURAROIRNiM D adiifidi oS o RiRYemM g élhtlaggitudinal
recéReONgitidirabriasineaieaio LI ER iBsisie AnePWipiag. of the wall to

reduce frictional resistance. The alternative embodiment shown in FIG. 5

of the document has transverse undulations instead of these longitudinal
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The object of the present invention is fo provide a corrugated conduit for electrical
installations that facilitates the inserion of wires and reduces surface friction of

interior surfaces.

According to the invention, this object is achieved by providing projections by means
of support ridges extending longitudinally, which are moulded on the tube interior

surface.

The inventive interior surface patteming may actually be used for any kind of
slectrical conduit, a particularly strong effect, however, may be achieved when it is

implemented with bent tubes or flexible tubes.

This speciai design of the tube interior surface allows an insertion of wiring
considerably faster and with less effort over longer tube stretches. In contrast to
known lubricant chemical additives, the interior surface of the inventive electrical
installation conduit is provided with a special paiterning. The force required for
pulling in or inserting wiring may be significantly reduced, which effect can also be

measured. Al the same time, the maximum permissible tube length for inserting
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electrical conduit, a particularly strong effect, however, may be achieved

when it is implemented with bent tubes or flexible tubes. This special

design of the tube interior surface allows an insertion of wiring

considerably faster and with less effort over longer tube stretches. In
witiggntiashtoeksedvn Fultieantarbe el indelittives, dbenigtadar surface obithelectrical
P At rigal i llation uit is_provided with ecial )
mﬁp%%%ﬁéﬂﬁg. T e?}?}céH r%%tr%r%")d O&Hp%lﬂ in%él)HS(')rr]E?nsaerMnﬁi\?ﬁ?ﬁﬁg Rigp'gms. with a
sigritipantriiarredubeadwhithasifosndionaldutises, medsureckhniddhirgsanuese causes
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EET wiring is increased. Furthermore, the inventive corrugated conduit
~for electrical installations may be installed, without causing any sliding

The BRI MithavrIgR fispRtksharpesRepdihag ngﬁ%}%ﬁbt%@?ﬁzmlfy are
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meandering course causes only insignificant difficulties whe ing In

ea%%m%ﬁ%@l?rdf’éeff%rﬁ&'pfrabﬂé%ﬂsiﬂrwg&nssapeeaﬁmﬁa@é@ BNRIERAGO that the

frictemgitetieatywires easily instragabla dRrefaiablynidilongitasinal suppeg
ridges are arranged so that the friction between wires to be inserted and
the tube interior surface is reduced. In further advancement of the

in fnsbaticriviresomparofidgesmaytnfoimedipdbe folrgitudiag! skrestingd in the
loW cession of peaks and grooves on the tube interior
on PSP BT TSIRNSSARLS BSERYSS SONLE B0 (LB o e e
integiooverfageawhiereinithecaphmveituesanay tedativotivef slitingeesigtanegroove
relfzall directions, the support ridges may - as seen in cross-section - be
distributed uniformly across the

In order to achieve the same reduction of sliding resistance in all directions, the

support ridges may - as seen in cross-section - be distributed uniformly across the
tube inside circumference.

The design of the support ridges may vary considerably. The circumferential pitch of
the support ridges may for example range from 3° to 30°, preferably 10° to 15°.

Another embodiment of the invention may comprise support ridges with wedge-
shaped, preferably isosceles, cross-sections. These provide, in the longitudinal

direction, almost linear contact surfaces for the wiring to be pulled in.

The flank angle and flank depth of these wedge-shaped projections may be chosen

in accordance with the tube diameter, the tube matetial and the Wiring to be pulled in.

Consequently, the flank angle o between the wedge surfaces of the support ridges

may range from 15° to 90° and the flank depth t may range from 0.1 mm to 2 mm.
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tube inside circumference. The design of the support ridges may vary
considerably. The circumferential pitch of the support ridges may for
example range from 3 to 30, preferably 10 to 15. Another embodiment of
the invention may comprise support ridges with wedge- shaped,

Anpﬂméemb@iiﬂesnelm;mﬁss%wnﬁ@hﬁg Tesddimgvidepértibe dﬁm@ﬁuﬂi@aﬁve tube is
almost near contact urfaces for the wiring to be ulled in.
o Qb SR b S Bl e s RoR i seetion -
witlassergmratodidaneénvith thegalote‘ @idmetetptBertabe material and the
wiring to be pulled in. Consequently, the flank angle a between the wedge

surfaces of the support ridges may range from 15 to 90 and the flank
Prefigigimingy raraeTeorPOts rang tbre Yanie B dnimENDEDISHERT Avsthdhe flank

baROsuihlR MeaREfRIdBprRRg H?%%lSHEQ)BF%%E%&%tH&dQé’?é‘%YS\ﬁHB@ with a

is to provide the tips of the wedge-shaped support ridges -as seen in
roudieg seaisrbMiAtaR é@@%’%ﬂr@f R eam 9\5 Fafge of 0.1 mm to 2 mm.

Predetermined breaking points are prevented during manufacturing when

the flank base between two wedge surfaces of neighbouring su'Pport

ThERIEPR PrdbRiBRRRA Jdetmiay, PRrIABRP iR ECRIdRCA WA sagespective
reclitemien{thasbpneHf, thersuppeitiadges/may ReelifaRrinbaceaianRaar cross-

v¥th E res 85“\/6 require e&f They£1 for exampllj: é1avea
SeGaR) gh Elai @lﬁ%ﬁ% U5 1GOIE BeRsiSh YIS 19 RGRHIEGdBuS for the

type of wiring to be pulled in. When providing the projections or support

ridges b ans of an extrusion procedure, the wal thlckness of the tube
Wher%J %@%ggge% RIRIEC i%%sthgf SSippon ot d%e means ofI an extrus;on
procedure, the wall thzckness of the tube may decrease in between, so that a further
advancement of the invention may consist in the formation of aresas between the

projections or support ridges where the tube wall has thickenings.

The invention will now be described in detail with reference to exemplary

embodiments shown in the attached drawings. Herein

FIG. 1 is an oblique view of a section of an embodiment of the inventive conduit for

electrical installations cut open lengthwise;

FIG. 2 is a further obligue view of the conduit for electrical installations according fo
FIG 1,

FIG. 3 is a schematic cross-sectional view of the interior surface of another

embodiment of the inventive conduit for electrical instaliations;
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advancement of the invention may consist in the formation of areas

between the projections or support ridges where the tube wall has

thickenings. The invention will now be described in detail with reference to

exemplary embodiments shown in the attached drawings. Herein FIG. 1
FiGs an lﬁsblia]uelc\b‘iem?lifoa segioscetianamigedimsntef th thﬁé’ﬁ%f@”%ﬁiﬁ&ég‘d&it another

or .elect installations cut ppe wise; FIG, 2 is a further oblique
S YRt e e R RS

a schematlc cross-sectional view of the interior surface of another
FIG?KE’\%D fthe mvepct)lvse SCé)C urljtafiorweéectrlg installations; -4- ;

%Eqi I S PR At W o %L M iBlal ek bfaRR ©f another

emméﬁoeehdﬁs&t@ afegroithe coenibid dim efdaifitae imste iiensonduit for

electrical installations; FIG. 5 is a schematic cross-sectional view of the

interior surface of another embodiment of the inventive conduit for
FIGe|&ctricainpsialutfsHargad seadonphriaty enlbegeehsiottitnadieicvicaf thetallations
ac&RBMytEpFRiegtrical installations according to FIG 1; FIG. 7 is an

enlarged oblique view of a tube part according to FIG. 1; FIG. 8 is a partial
longitudinal sectional view of another embodiment of the inventive conduit

Fidor edesirigaldngsalistinns YeONMENRER SiEE ording to FIG. 1:

FIG. 8 is a partial longitudinal sectional view of another embodiment of the inventive

conduit for electrical installations;
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FIG. 9 is a partial cross-sectional view of the conduit for electrical

installations according to FIG 8; and FIGS. 10, 11 and 12 are isometric

views of the conduit for electrical installations according to FIG 8. For a

better understanding, FIGS. 1, 2, 6 and 7 show a conduit for electrical
FIGinstalationatiguicopendeciithalisadhatcdetiies dorattprivn ededeietactristlliations
acccwgir%%’. Q%é@%ﬂﬁwhi‘:h is p_ulled in after_installation_. AIternative]y, the

con |tt for electrical installations may be installed with the electrical
wiring already in place. Herein, wiring include electrical wires, e.g. YE 1.5,

FIGENY sabieHPRICaNEsAAD A8 ABUGEHR"eBnIICR SRl R TRE ations

used In electrical installations in e.g. walls, ceilings or undergroun
accescingpiafy! enfbodiment shown in FIGS. 1, 2, 6 and 7, the conduit for

electrical installations is formed by a corrugated conduit 1 made of

plastic, the surface of which is provided with grooves 3 and peaks 2 in its

For|gngielihndieriesiondve. ifdfeasidg floxBilrpdaécehding 2o sreduiiefriorlectrical
instRNRIRFIOASHLEBSRABIRAVABI IR BB AR iOr SUHEAGR LRI RIEBHRGI wiring, not

contact surface for the wiring.to be introduced into the conduit for

showfe RN NSRRI 2iREdesRbRtRNS iesyativelyy Ap roadajietor electrical

instsilatietbetiapwpasaasda pivvide siswaes Wkadiedaasufaraand to
thus reduce frictional resistance regarding the wiring to be introduced. In

the embodiment according to FIGS. 1, 2, 6 and 7, these projections 4 are
HerpimwdedghnchetnsietsigppanitailgesyS extanslingbogiilsdinalypiizd lines, such

variation of this linear_cqurse, the projections ay also tranged
as e,ﬁ:agﬁ%ﬁg?osng\:\{ gloﬁbelt%% r%aén|s|%c)rdsed in eﬁe@r%a&f inSPa?laatIOHS in"e.g. walls,
ceilings or underground.

In the exemplary embodiment shown in FIGS. 1, 2, 6 and 7, the conduit for electrical
instaliations is formed by a corrugated conduit 1 made of plastic, the surface of
which is provided with grooves 3 and peaks 2 in its longitudinal direction for

increasing flexibility.

According to the invention, projections 4 are moulded on the tube interior surface to
reduce the contact surface for the wiring to be introduced into the conduit for
electrical installations 1. These projections may have various shapes since their
purpose is fo provide a rugged tube interior surface and to thus reduce frictional

resistance regarding the wiring fo be introduced.

In the embodiment according to FIGS. 1, 2, 6 and 7, these projections 4 are provided
by means of support ridges 5 extending longitudinally. In a variation of this linear
course, the projections 4 may also be arranged helically along the longitudinal axis or
be provided in a compietely irregular way across the tube interior surface and,

instead of lines, may have the shape of points or islands.



be provided in a completely irregular way across the tube interior surface
and, instead of lines, may have the shape of points or islands. -6 In the
embodiment according to FIGS. 1 and 2, the support ridges 5 are - as
seen in cross-section - distributed evenly across the tube interior

In taiscsmernenpad-alenyg teriegitydingl sUacessiBpR! 96%@%% #8145 seen in
at trr\(‘? tu%%interior surface, wherein the support ridges 5 are

eaks 2 _

CrOgHSRRUR I tHISH Y oRe R AT HRE JaIRA%TRECHRference and along
the disoginfaientialipitehstfithst sypposisidossd iepkeferalyhs theerangssf firace,
whécr)s?not even mo%r%{eggrg%ly 1 fto 15. In ﬂi}'e exemplarg embodiment-

according G 398 QR FIeHIAT BiRSPr FE A RRC R 838 hed

line indicates the cross-section of a wire 6 of a wiring to be installed. The

| o, . t t ecrease qf frictional resistance .

A e S B R Sinintaggon n the
ranggeefrtalddtaliaviensnascorefatptyFIGS ohts a circumferential pitch of

7.5. In all exemplary embodiments shown, the support ridges 5 have

wedge-shaped, preferably isosceles, cross-sections. The flank angle a
In theifrRMRIFYNRNGe dnrieacestrdin i foiEridy &s Sriw priserniing piicheof 10° is
shol@ngTIel e 0ina theiemhodiment aceidipg O FlGridtee SlRAkANAIE 1o be

. .a =68 and the flank depth t = 0.3 mm, whereas in the embodiment
installed, et e9ectipny af4808%et Syracmnanerdhsaniyetriemanralitrictional
resi@andberanggwt 0.1 mm to 2 mm. The flank base between two wedge
surfaces of neighbouring support ridges 5 is provided with a radius rl =
0.1 mm, and the tips of the support ridges 5 are provided
By comparison, the embodiment of the inventive conduit for electrical installations

according to FIG. 4 has a circumferential pitch of 7.5°.

in all exemplary embodiments shown, the support ridges 5 have wedge-shaped,
preferably isosceles, cross-sections. The flank angle o between the wedge surfaces
of the support ridges 5 is preferable in the range of 15° to 90°. In the embodiment
according to FIG. 3 the flank angle o = 68° and the flank depth t = 0.3 mm, whereas
in the embodiment according to FIG. 4, oo = 43° and t = 0.18 mm. Preferably, the
flank depth tis in the range of 0.1 mm to 2 mm.

The flank base between two wedge surfaces of neighbouring suppoﬁ ridges 5 is
provided with a radius r1 = 0.1 mm, and the tips of the support ridges 5 are provided
with a radius 12 = 0.1 mm, preferably up to 2 mm (FIG. 3, FIG. 4). However, these

roundings may also be omitted.

Furthermore, the cross-section of support ridges may have other cross-sectional

shapes, e.g. a rectangular or semicircular shape.



with a radius r2 = 0.1 mm, preferably up to 2 mm (FIG. 3, FIG. 4).
However, these roundings may also be omitted. Furthermore, the
cross-section of support ridges may have other cross-sectional shapes,
e.g. a rectangular or semicircular shape. -7 In a further exemplary

in enbedénexeaigheynuaminnsbawsintd Gnbeatieasarewformeddetvesnas are
the wed%-shaﬁ%d suppor es 5 where the tube wall has thickenings 8
e.

t rid
ForithiRg TG SHARGRAVRIRPRT,. 8PS SUABRIG e gy wall has
thickbisngsl dcamtiingnisggthelivecnsippart risigeridaveloping durighding r3 = 0.25.

.extrusion. In.this ex lary embodiment, a flank angle cx of 60 and a .
Thig ST S G B SRR e A Gl g tgon. 0 s
exef@SnBamiddithentetlfjerdhapeid suppot rddes Starefnaoulsiedrondhasted.

grooves 3 of the corrugated conduit 1. The circumferential pitch is 60.

The areas between the support ridges 5 are not thickened. In FIGS. 8 to
In the hrenmdaryconiselshant soppoiinddgds 3h8 tontilutimalediyectiameti support

iadBe conguit f ical.ingtallati C sgen. - P |

e U tor S ool boro Tescin Sl 3. The
ciroiniRyeiinh pisfactforfidfa) Tmﬁq@rﬁ@ﬁdr@mﬁ@rbdhaga;meﬁnddue(a)50are not
thicleshag therientactsyrane wibtheoidagiohe QZHS&-% Madbe RARHIG udinal

. conduit (1), characterized in that the projections ( ggﬁatre prévided by
dirgaliomeiahapisitiidediaaiiestirtirlpibmst sinalketsacare moulded on

the tube interior surface.



2. A corrugated conduit tube for electrical installations according to claim
1, characterized in that the support ridges (5) are formed in the MCSLLP
longitudinal direction following the succession of grooves (3) and peaks
(2) on the tube interior surface, wherein the support ridges (5) are
effective in the respective groove areas. 3. A corrugated conduit tube for
electrical installations according to claim 1 or 2, characterized in that the
support ridges (5) are - as seen in cross-section - distributed uniformly
across the tube inside circumference. 4. A corrugated conduit tube for
electrical installations according to claim 3, characterized in that the
circumferential pitch of the suppof idf8835) is in the range of 30 to 300,
preferably 100 to 15. 5. A corrugated conduit tube for electrical
installations according to one of the claims 1 to 4, characterized in that

1. the sapmsiRiadgeandyhivbs iigiasissatinglalatissy isnsesmmodate wiring,
Wftl@rg é@(%'@é‘s(@gvﬁ%%NuHFeﬁo?'ﬂﬁﬁﬂéw@Hﬁt@dA&:BﬂHHﬁla{tﬁj @WQHHC@ the

or electrical installations according to claim 5, characterized in that

COfﬁ?éﬂf|a%ﬁk‘f§ﬁ§|e\'\a'fbetb\%ew=fﬁ@vJéd@é*sekﬁé@@slahh@%wmﬁ@ésc@ﬁawt 1),
chabscinRalibiabthe pfofiinaates) coBAWb RS My aIeeHcabs Support ridges

installations according to claim 5 or 6, characterized |n that the flan
(5) gsipRdingiiemithsigaliyrtbat aimmepided. en dhedibgdriariasitesme for

electrical installations according to claim 5, 6 or

2. A corrugated conduit tube for electrical installations according to claim 1,
characterized in that the support ridges (5) are formed in the longitudinal
direction following the succession of grooves (3) and peaks (2) on the tube interior
surface, wherein the support ridges (5) are effective in the respective groove

aredas.

3. A corrugated conduit tube for electrical installations according to ¢laim 1 or 2,
characterized in that the support ridges (5) are - as seen in cross-section -

distributed uniformly across the tube inside circumference.

4. A corrugated conduit tube for electrical installations according to claim 3,
characterized in that the circumferential pitch of the support ridges (5) is in the

range of 3° to 30°, preferably 10° to 15°.

5. A corrugated conduit tube for electrical installations according to one of the
claims 1 to 4, characterized in that the suppori ridges (5) have wedge-shaped,

preferably isosceles, cross-sections.
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7, characterized in that the flank base between two wedge surfaces of
neighbouring support ridges is provided with a rounding, preferably with a
radius rl of at least 0.1 mm. 9. A corrugated conduit tube for electricd#fCSLLP
installations according to one of the claims 5 to 8, characterized in that

the tips of the wedge-shaped support ridges - as seen in cross-section -

have an edge rounding r2 in the range of 0.1 mmto 2 mm. 10. A

corrugated conduit tube for electrical installations according to one of the

6. ClaimsiniigdtcthamEanzeh %Batér&ﬁwwqﬂgig@ﬁob@/%@c@atﬂagwaéiazm 5,

or semicircular cross-section. 11. A corrugated conduit tube for electrica

chaiaglnmierd dacthahdhe dlsabf anglprechehwesairtie cvatdarerzdddas of the
Suﬁ%ﬁaﬁg Sa(e i;pgﬂgapapggyvgpmgh%sg@port ridges (5) where the tube wall

has thickenings (8). -10-- AMENDED SHEET
7. A corrugated conduit tube for electrical installations according to claim 5 or 6,

characterized in that the flank depth t is in the range of 0.1 mm to 2 mm.

8. A corrugated conduit tube for electrical installations according to claim 5, 6 or
7, characterized in that the flank base between two wedge surfaces of
neighbouring support ridges is provided with a rounding, preferably with a radius

r1 of at least 0.1 mm.

9. A corrugated conduit tube for electrical installations according to one of the
claims 5 to 8, characterized in that the tips of the wedge-shaped support ridges -
as seen in cross-section - have an edge rounding 12 in the range of 0.1 mm to 2

mim.

10. A corrugated conduit tube for electrical installations according to one of the
claims 1 to 4, characterized in that the support ridges have a rectangular or

semicircular cross-section.

11. A corrugated conduit tube for electrical installations according to one of the
preceding claims, characterized in that areas are formed between the support

ridges (5) where the tube wall has thickenings (8).
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