Office de la Propriete Canadian CA 2647213 A1 200/7/10/18

Intellectuelle Intellectual Property
du Canada Office (21) 2 647 21 3
v organisme An agency of 12y DEMANDE DE BREVET CANADIEN
d'Industrie Canada Industry Canada
CANADIAN PATENT APPLICATION
13) A1
(86) Date de depot PCT/PCT Filing Date: 2007/03/15 (51) CLInt./Int.Cl. B65G 53/32(2006.01),
. o . o . F161 23/024 (2006.01), F716L 23/032(2006.01),
(87) Date publication PCT/PCT Publication Date: 200//10/138 F16L 57/00(2006.01), F16L 57/06 (2006.01)
(85) Entree phase nationale/National Entry: 2008/09/24 . _
(71) Demandeur/Applicant:
(86) N° demande PCT/PCT Application No.: EP 2007/002278 PUTZMEISTER CONCRETE PUMPS GMBH. DE
(87) N° publication PCT/PCT Publication No.: 200//115634 (72) Inventeur/Inventor:
(30) Priorité/Priority: 2006/04/04 (DE10 2006 016 084.3) SCHLECHT, KARL, DE

(74) Agent. KIRBY EADES GALE BAKER

(54) Titre : TUBE DE TRANSPORT POUR MATIERES EPAISSES
(54) Title: TRANSPORT TUBE FOR THICK MATERIALS

12

|
42 "

10 20 2

10
16

1b

46 48

28

o0

(57) Abrégée/Abstract:
The invention relates to a transport tube for thick materials, in particular for concrete. The transport tube comprises substantially a
pressure tube (16) from wear-resistant tube material, which Is preferably hardened on the inside, and at least one coupling ring
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(57) Abrege(suite)/Abstract(continued):

(18", 18") which Is fixed with a material-to-material fit at the end to the outer face of the pressure tube (16). According to the
iInvention, the coupling ring (18', 18") has a first ring part (34) having an inner face of excess dimensions with respect to the outer
face of the pressure tube (16), and a second ring part (36) which adjoins the first ring part (34) axially and has an inner cone which
deviates In its axial profile from the outer face of the pressure tube (16) as far as an undersize. The coupling ring (18', 18") Is
pressed onto the outer face of the pressure tube (16) with the inner cone (38) of its second ring part (36). Furthermore, it delimits
an annular gap space (40) with its first ring part (34) together with the pressure tube (16), which annular gap space (40) Is filled at
least partially with an adhesive to produce the material-to-material connection.
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[ Fortsetzung auf der nichsten Seite]

(57) Abstract: The invention relates
to a transport tube for thick materials,
in particular for concrete. The transport
tube comprises substantially a pressure
tube (16) from wear-resistant tube
material, which is preferably hardened
on the inside, and at least one coupling
ring (18', 18") which is fixed with a
material-to-material fit at the end to
the outer face of the pressure tube
(16). According to the invention, the
coupling ring (18', 18") has a first ring
part (34) having an inner face of excess
dimensions with respect to the outer face
of the pressure tube (16), and a second
ring part (36) which adjoins the first ring
part (34) axially and has an inner cone
which deviates in its axial profile from
the outer face of the pressure tube (16)
as far as an undersize. The coupling
ring (18', 18") is pressed onto the outer
face of the pressure tube (16) with the
inner cone (38) of its second ring part
(36). Furthermore, it delimits an annular
gap space (40) with its first ring part
(34) together with the pressure tube
(16), which annular gap space (40) is
filled at least partially with an adhesive
to produce the material-to-material
connection.
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TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HU, IE, IS, I'T, LT, LU, LV, MC, Zur Erkildrung der Zweibuchstaben-Codes und der anderen Ab-
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(57) Zusammenfassung: Transportrohr fiir Dickstoffe die Erfindung betrifft ein Transportrohr fiir Dickstoffe, insbesondere fiir
Beton. Das Transportrohr besteht im wesentlichen aus einem Druckrohr (16) aus verschleiBfestem, vorzugsweise innengehirte-
tem Rohrmaterial und mindestens einem endseitig an der AuBBenfldche des Druckrohrs (16) stoffschliissig fixierten Kupplungsring
(18,18"). Erfindungsgemal weist der Kupplungsring (18',18") eine erste Ringpartie (34) mit einer gegeniiber der AuBlenfldche des
Druckrohrs (16) UbermaB aufweisenden Innenfliche sowie eine an die erste Ringpartie (34) axial anschlieBende zweite Ringpartie
(36) mit einem im axialen Verlauf bis zu einem Untermal} gegeniiber der AuBenfldche des Druckrohrs (16) divergierenden Innenko-
nus auf. Der Kupplungsring (18',18") ist mit dem Innenkonus (38) seiner zweiten Ringpartie (36) auf die AuBBenfldche des Druckrohrs
(16) aufgepresst. Weiter begrenzt er mit seiner ersten Ringpartie (34) zusammen mit dem Druckrohr (16) einen ringférmigen Spal-
traum (40), der zumindest partiell mit einem Klebstoff zur Herstellung der stoffschliissigen Verbindung gefiillt ist.
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Transport pipe for thick substances

Specification

The 1nvention relates to a transport pipe for thick substances,
particularly for concrete, having a pressure pipe made of wear-
resistant material, and having at least one coupling ring fixed
1n place on the outer surface of the pressure pipe, on the end

side, with material fit.

In the construction industry, mobille concrete pumps are used 1n
many cases, with which concrete 1s conveyed from a feed location
to an application location on the construction site, by way of
transport pipes. The transport pipes are usually situated on the
mast arms of a distributor mast, which can be directed to the
concrete application location with an end hose, by way of a
remote control. Furthermore, cases of use are known, 1n which
stationary concrete pumps are used, where the transport pipes are
laid from the feed location to the application location, fixed to
the ground. The coupling rings disposed at the ends of the

transport pipes ensure that multiple transport pipes can be

connected with one another, for example by way of shell

coupllings. The coupling rings can be welded onto the pressure

CONFIRMATION COPY
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pipe. A disadvantage 1n the case of a welded coupling ring 1s
that a reduction 1n hardness of the pressure pilipe occurs as a
result of the temperature effect during the welding process.
Furthermore, 1t 1s known to gglue the coupling ring onto the
pressure pipe. However, problems 1n centering and fixation of the
coupling ring on the pressure pipe and 1n sealing of the coupling
ring relative to the pressure pipe occur during the production
process, as long as the adhesive has not vyet solidified
sufficiently, and these problems have not yet Dpeen solved

satistactorily.

Accordingly, the invention is based on the task of improving the
known transport pipe of the type 1indicated initially, to the
effect that during fixation of the coupling ring on the pressure
pipe, centering and sealing on at least one side takes place 1in

this region, at the same time.

To accomplish this task, the combinations of characteristics
indicated 1in claims 1 and 15 are proposed. Advantageous
embodiments and further developments of the invention are evident

from the dependent claims.

The solution according to the invention essentially consists 1n
the fact that the coupling ring has a first ring part having an

inner surface that demonstrates an excess dimension relative to
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the outer surface of the pressure pipe, and a second ring part,
axially following the first ring part, having a conical 1nner
surface that diverges 1n 1ts axial progression, down to a reduced
dimension relative to the outer surface of the pressure pipe,
that the coupling ring 1s pressed onto the outer surface of the
pressure pipe wilith the conical 1nner surface of 1ts second ring
part, with friction fit, and delimits a ring-shaped gap space
with i1its first ring part, together with the pressure pipe, and
that the gap space is filled at least partially with an adhesive
that forms the material-fit fixation. In this connection, the
inner cone 1n the region of the second ring part ensures
centering and fixation of the coupling ring on the pressure pipe
as well as sealing towards the related face side of the transport

plipe, at least until the adhesive hardens.

In order to guarantee uniform circumference distribution of the
adhesive within the gap space, 1t 1s proposed, according to a
preferred embodiment of the invention, that the coupling ring has

ring grooves that are open towards the inside and filled with

adhesive, in the region of the inner surface of 1ts first ring

part. Furthermore, the coupling ring has at 1least one filling
bore disposed in the region of the first ring part, passed
radially through the ring mantle, through which bore 1liquid
adhesive 1s applied to the gap space during the production

’-
e

process. It 1s advantageous 1f twoO

.

filling bores that are
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disposed offset from one another 1n the circumference direction,
preferably 1lying diametrically opposite one another, are
provided. It 1s practical 1f the filling bores open i1nto one of
the ring grooves in the first ring part. In this connection, the
ring groove directly adjacent to the second ring part 1is

preferably chosen.

On the other hand, according to a first embodiment variant, the
ring space 1s open towards the free end of the first ring part of
the coupling ring. This opening forms a ventilation opening, at

the same time, during the filling process. Furthermore, the

filling process can be monitored by watching that adhesive exits

uniformly from this ring-shaped opening.

In deviation from this, according to a second embodiment variant,
the gap space can be closed towards the free end of the first
ring part of the coupling ring. This 1is achieved, for example, 1n
that a ring-shaped lip that lies agalinst the outer surface of the
pressure pipe, forming a seal, 1s disposed on the free end of the
first ring part; it 1s practical 1f this 1lip engages 1into the
interior of the gap space with 1ts inner edge, at a slant. In

-

this case, 1t 1s practical 1f the lip delimits a ring groove that

communicates with a ventilation bore. In this case, too, the
filling process can be monitored by watching that adhesive exits

uniformly from the ventilation bore.
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It 1s advantageous 1f the coupling ring 1s provided, on the
outside, with a ring-shaped circumferential coupling groove for
the engagement of a shell coupling. In this connection, the
circumierential coupling groove can be disposed in the region of

the

bl

1rst ring part, whereby the gap space passes through at
least partially under the coupling groove. Fundamentally,
however, 1t 1s also possible to dispose the circumferential
coupling groove 1in the region of the second ring part, whereby
the 1nner cone passes through at least partially under the
coupling groove. At the 1nlet-side end of a feed line, 1in
particular, it 1s advantageous 1f a friction-wear ring, for
example made of carbide material, 1s 1inserted 1into the coupling
ring, followlng the pressure pipe on the face side. There, the
friction-wear ring can rest against an 1nside shoulder of the
coupling ring, on the face side. In this connection, 1t 1is
particularly advantageous 1f the friction-wear ring 1s 1nserted
into a third ring part, having a cylindrical inner surface, which
follows the c¢conical second ring part of the coupling ring,
whereby the third ring part can have a smaller 1nside dilameter

than the first c¢cylindrical ring part.

The invention furthermore relates to a new method for the
production of a transport pipe for thick substances, in which a

pressure pipe made of wear-resistant material 1s connected with a
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coupling ring, on the end side, with material fit. To accomplish
the task stated initially, 1t 1s proposed, 1n thilis connection,
that the coupling ring 1s pushed onto an end of the pressure
pipe, on the outside, and pressed onto the pressure pipe with an
1nner cone that partially has a reduced dimension relative to the
pressure pilpe, and centered there, and that when the coupling
ring 1S pushed on, a ring-shaped gap space that forms between a
first ring part and the pressure pipe has ligquid adhesive under
pressure applied to 1t, which adhesive subsequently hardens or 1s
reacted, causing 1t to solidify. In this connection, the adhesive
can pe 1njected 1nto the ring space through at least one wall
bore of the coupling ring. It 1s advantageous 1f the 1liquid
adhesive 1s distributed uniformly over the circumference of the
ring space, to a great extent, when 1t 1s injected 1in by way of
inner ring grooves. Adhesive 1is applied to the gap space until it
exlts from the gap space at a ring-shaped opening 1n the region
of the free end of the coupling ring. Pressing the coupling ring
onto the pressure pipe by way of 1ts 1nner cone assures
sufficient centering and fixation between coupling ring and
pressure pipe, at least until the adhesive has hardened. As a
result, handling of the transport pipes during production 1s

simplified.
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In the following, the 1invention will be explained 1n greater

detai1l wusing exemplary embodiments shown schematically 1n the

drawing. Thilis shows:

Fig. 1 a longitudinal section through the ends of two
transport pipes for abrasive thick substances, which

ends are coupled with one another;

Fig. Za to ¢ three sectional representations to 1llustrate the

production method according to the i1nvention;

Fig. 3 a longitudinal section through the ends of two
transport pipes, coupled with one another, with
coupling rings that are modified as compared with Fig.

1.

The transport pipes 10, a detail of which 1s shown 1in Fig. 1 and

3, 1in the region of a coupling location, are 1intended for the
transport of thick substances, particularly liquid concrete for
use 1in concrete pumps. The transport pipes 10 can be connected
with one another in pairs, at coupling locations 12, for example

using a shell coupling 14. For this purpose, the transport pipes

10 have a pressure pipe 16, for example made of hardened steel,

which carry a coupling ring 18" or 18’7’ at their ends. The

coupling rings 18’, 18’’’ have a cilrcumferentilal coupling groove
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20 for engagement of the shell coupling 14, 1in each i1nstance. The
shell coupling 14 in turn carries an inner seal 22, 22', 22'',
which either leaves the gap region 24 between the two transport
pipes open (Fig. 1: seal 22’ top) or closes it off with a
circumferential bead 26 (Fig. 1: seal 22'' Dbottom), or 1s
disposed between the face surfaces of the coupling rings 187,

18"" (Fig. 3: seal 22).

In Fig. 1 and 3, the transport direction 1s 1indicated wlth an
arrow 28. Furthermore, it 1s evident from Fig. 1 and 3 that the

inlet-side end of the transport pipes 10 additionally contalns a

friction-wear ring 30 made of carbide material, which 1s 1laid
into the related coupling ring 18’ and follows the adjacent
pressure pipe 16 on the face side there, and rests against a
face-side inside shoulder 32 of the coupling ring 18’ with 1its
other end. In this connection, the friction-wear ring 30 1s laid
into a third ring part 54 having a cylindrical inner surface >0,
which follows the second ring part 36 of the coupling ring 18',

and has a smaller inside diameter than the first ring part 34.

On the outlet-side end of the other transport pipe 10, the

friction-wear ring 30 1is absent. The outlet-side coupling ring

187’ can therefore be configured to be somewhat shorter than the

inlet—-side coupling ring 187'.
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The two coupling rings 18', 18’7’ have a first ring part 34 having
a cylindrical 1inner surface 35 that has an excess dimension
relative to the outer surface of the pressure pipe 16, as well as
a second ring part 36 that follows the first ring part 34, having
an inner cone 38 that diverges in 1ts axial progression, down to
a reduced dimension relative to the outer surface of the pressure
pipe. The coupling rings 18', 18"" are pressed onto the outer

surface of the pressure pipe 16 with the 1nner cone 38 ©of their

second ring part 36. Each coupling ring 18', 18"" delimits a
ring-shaped gap space 40 with 1ts first ring part, together with
the pressure pipe 16, which space 1s filled with an adhesive 47
that produces a material-fit c¢onnection. Two fi1lling bores 44
that lie diametrically opposite one another are provided ‘in the
coupling rings 18/, 18’’, 1in each instance, which bores open into
a circumferential inner groove of the coupling rings 18', 18"7.
The inner groove 46 as well as additional 1inner grooves 48
communicate with the narrower parts of the gap space 40 and
ensure that the adhesive 42 1s distributed uniformly over the

clircumference.

In the case of Fig. 1, the gap space 40 reaches all the way to
the ring-shaped opening 50 at the rear end of the coupling rings
18, 18’', by way of which it is ventilated during the filling
process. When the gap space 40 is filled, adhesive exits from the

opening 50.
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In the case of the exemplary embodiment shown in Fig. 3, the gap
space 40 is closed off at the rear end of the coupling rings 187,
18", This 1is achieved 1n that the first ring part 34 rests
against the outer surface of the pressure pipe 16, at 1ts free
end, with a lip 60 that points inward. The lip 60 engages 1into
the interior of the gap space with 1ts inner edge, at a slant,
and there delimits a ring-shaped 1nner groove  48f that
communicates with the gap space and opens 1nto a ventilation bore
62. During the filling process, the gap space 1s ventilated by
way of the ventilation bore 62. When the gap space 40 1is filled,

adhesive exits from the ventilation bore 62,

In the region of the inlet-side end of the coupling ring 18", the
gap space 40 filled with adhesive 42 1s situated completely

outside of the coupling groove 20, while 1n the case o0f the

outlet-side end of the coupling ring 18’', the gap space 40

-

passes through under the coupling groove 20. The deciding factor

-

for the strength of the material-fit connection 1s the length of

the adhesive layer 42 that extends over the gap space 40, which

is approximately the same 1n both cases.

The different steps in the production of the transport pipes 10

can be seen in the sequence of Figures 2a to 2c. First, the pre-

finished coupling ring 18’, 1f applicable with the 1inserted
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friction-wear ring 30, and the pressure pipe 16 are 1inserted 1into
one another in the direction of the arrow 52 (Fig. Z2a) and
subsequently pressed together with a press, 1n the region of the
inner cone 38 (Fig. 2b). In this connection, both the coupling
ring 18’ and the pressure pipe 16 are centered and connected with
one another with friction fit, whereby the ring-shaped gap space
40 remains free. Then liquid adhesive 42 1s 1njected 1nto the gap
space 40, under pressure, by way of the filling bores 44, so that
it i1s uniformly distributed over the gap space circumference, by
way of the inner grooves 46, 48, and fills 1t all the way to the
opening 50. As long as the adhesive has not hardened vyet, the
friction-fit connection 1in the region o©of the 1inner cone 38

-

assures centering, fixation, and sealing of the connection

partners, so that simple handling of the transport pipe 10 1s
possible in this state. After the adhesive has hardened, 1t

ensures a permanent, material-fit connection (Fig. 2c).

In summary, the following should be stated: The i1nvention relates

to a transport pipe for thick substances, particularly for

concrete. The transport pipe essentially consists of a pressure

pipe 16 made of wear-resistant pipe material, preferably hardened

on the inside, and at least one coupling ring 18", 18''" fixed 1in

place on the outer surface of the pressure pipe 16, on the end

=

side, with material fit. According to the invention, the coupling

ring 18', 18’" has a first ring part 34 having an inner surface
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that demonstrates an excess dimension vrelative to the outer

surface of the pressure pipe 16, as well as a second ring part

.

36, axially following the first ring part 34, having an 1inner
cone that diverges 1in 1its axial progression, down to a reduced
dimension relative to the outer surface of the pressure pipe 160.
The coupling ring 18/, 18’7’ 1s pressed onto the outer surface of
the pressure pipe 16 with the inner cone 38 of 1ts second ring
part 36. PFurthermore, 1t delimits a ring-shaped gap space 40 with
its first ring part 34, together with the pressure pipe 1o, which

space 1s filled at least partially with an adhesive for producing

the material-fit connection.
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Claims

1. Iransport pipe for thick substances, ©particularly for
concrete, having a pressure pipe (16) made of wear-resistant
material, and having at least one coupling ring (187, 18’7")
fixed 1in place on the outer surface of the pressure pipe

(lo), on the end side, with material fit, characterized in

that the coupling ring (18’, 18’’) has a first ring part

(34) having an 1inner surface that demonstrates an excess
dimension relative to the outer surface of the pressure pipe
(16), and a second ring part, axially following the first
ring part (34), having an inner cone (38) that diverges in
1ts axial progression, down to a reduced dimension relative
Lo the outer surface of the pressure pipe (16), that the
coupling ring (18’', 18'’) 1is pressed onto the outer surface
of the pressure pipe (16) with the inner cone (38) of its
second ring part (36), and delimits a ring-shaped gap space
(40) with its first ring part (34), together with the

pressure pipe (16), and that the gap space (40) is filled at

least partially with adhesive (42), forming the material-fit

connection.

2. Transport pilpe according to claim 1, characterized in that

the coupling ring (18", 18’’) has ring grooves (46, 48) that
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are open towards the i1nside and filled with adhesive, in the

region of the inner surfaces of its first ring part (34).

Transport pipe according to claim 1 or 2, characterized in
that the coupling ring (18’, 18"’) has at least one filling

pore (44) disposed 1n the region of the first ring part

(34), passed radially through the ring mantle.

Transport pilipe according to claim 3, characterized in that

at least two filling bores (44) that are disposed offset

from one another in the clrcumference direction are

provided.

Transport pipe according to claim 4, characterized in that

the at least one filling bore (44) opens 1into one of the

ring grooves (46) 1n the first ring part (34).

Transport pipe according to claim 5, characterized in that

the at least one filling bore (44) opens into the ring

groove (46) directly adjacent to the second ring part (30).

Transport pipe according to one of «claims 1 to 6,

characterized in that the gap space (40) 1s open towards the

free end of the coupling ring (18", 1877).
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Transport pipe according to one of claims 1 to 6,

characterized in that the gap space (40) is closed towards

the free end of the coupling ring (18, 18"7).

Transport pipe according to claim 8, characterized in that a

ring-shaped lip (60) that lies against the outer surface of
the pressure pipe (1l6), forming a seal, 1is disposed on the

free end of the coupling ring (18', 1877).

Transport pipe according to claim 9, characterized in that

the lip (60) 1is directed in the direction of the gap space

(40) with 1ts 1nner edge, at a slant.

Transport pilpe according to claim 9 or 10, characterized in
that the lip (60) delimits a ring groove (48’) into which a

ventilation bore (62) opens.

Transport pipe according to one of <claims 1 to 11,

characterized in that the coupling ring (18’, 18""), on the

outside, has a ring-shaped circumferential coupling groove

(20) for the engagement of a shell coupling.

Transport pipe according to claim 12, characterized in that

the circumferential coupling groove (20) 1s disposed 1in the

region of the first ring part (34), whereby the gap space
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..._16._

(40) passes through at least partially under the coupling

groove (20).

14, Transport pipe according to claim 12, characterized in that

the circumferentlial coupling groove (20) is disposed in the
region of the second ring part (36), whereby the inner cone

(38) passes through at least partially under the coupling

groove (20).

15. Transport pipe according to one of claims 1 to 14,

characterized in that a friction-wear ring (30) 1s inserted

into the coupling ring (18’), following the pressure pipe

(16) on the face side.

lo. Transport pipe according to claim 15, characterized in that

the friction-wear ring (30) rests against an inside shoulder

(32) of the coupling ring (18’), on the face side.

17. Transport pipe according to claim 15 or 16, characterized in
that the friction-wear ring (30) 1i1s 1inserted 1nto a third

ring part (54), having a cylindrical 1inner surface, which
follows the second ring part (36) of the coupling ring

(187 ).



18.

19.

20.
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Transport pipe according to claim 17, characterized in that

the third ring part (54) has a smaller i1nside diameter than

the first ring part (34).

Method for the production of a transport pipe for thick
substances, 1n which a pressure pipe (16) made of wear-
resistant material 1s connected with a coupling ring (187,

18"7)Y, on the end side, with material fit, characterized in
that the coupling ring (18°, 18"") 1s pushed onto an end ot

the pressure pipe (16), on the outside, and pressed onto the
pressure pipe with an 1inner cone (38) that partially has a
reduced dimension relative to the pressure pipe (1lo), and
centered there, and that when the coupling ring (18" 18"7")
is pushed on, a ring-shaped gap space (40) that forms
between a first ring part (34) and the pressure pipe (10)
has a liquid adhesive under pressure applied to 1t, which
adhesive subsequently hardens or 1is reacted, causing 1t to

solidify.

Method according to <c¢laim 19, characterized in that the

adhesive (42) 1is injected into the gap space (40) through at
least one filling bore (44) of the coupling ring (18" 1877)

until it exits from a free opening (50, 62) of the gap (40).
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21. Method according to claim 19 or 20, characterized in that

the ligquid adhesive 1s distributed over the circumference of

the gap space (40) when 1t 1s 1injected 1in by way of 1nner

ring grooves (46, 48).

G:\anm\2008\55237-us.doc
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