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(57) Abréegée/Abstract:

Scraper (1) for determining the position of pipelines (4) with at least one scraper body (11, 21) and on the outer circumference of
the latter are provided support elements (12, 12', 13, 14, 14°, 22, 22', 23, 24, 25, 25', 26, 26') for guiding In the pipeline (4), the
scraper body (11, 21) containing a gyroscopic platform, as well as supply and processing means for measured results,
characterized In that the scraper body (11, 21) I1s guidable by a combination of support elements (12, 12', 13, 14, 14°, 22, 22', 23,
24,25, 25", 26, 26'), under a defined, constant angle with respect to the pipe guidance axis (R), whereof a first part (13, 14, 14, 24,
25, 25" Is radially rigid and a second part (12, 12', 22, 22', 23, 26, 26') Is radially resilient.
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ABSTRACT

Scraper (1) for determining the position of pipelines (4) with at least
one scraper body (11, 21) and on the outer circumference of the latter are
provided support elements (12, 12', 13, 14, 14', 22, 22', 23, 24, 25, 25°',
26, 26') for guiding in the pipeline (4), the scraper body (11, 21) con-
taining a gyroscopic platform, as well as supply and processing means for
nmeasured results, characterized in that the scraper body (11, 21) is guid-

able by a combination of support elements (12, 12', 13, 14, 14', 22, 22°%,
23, 24, 25, 25', 26, 26'), under a defined, constant angle with respect to

the pipe guidance axis (R), whereof a first part (13, l4, 14', 24, 25, 25°)
is radially rigid and a second part (12, 12', 22, 22', 23, 26, 26') is

radially resilient.

(Fig. 3)
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SCRAPER FOR DETERMINING THE POSITION OF PIPELINES

Field of the Invention

The invention relates to a scraper for determining the position of pipelines
and having at least one scraper body and support elements located on its
outer circumference for guidance in the pipeline, the scraper body contain-

ing a gyroscopic platform, as well as supply and processing means for the

measured results.

Reiafed Art

Such surveying scrapers known as gyroscopic scrapers are e.g. used for
surveying the route of old, existing pipelines, where the precise path
thereof in the countryside is unknown. The data collected by the scraper
are transformed 6n evaluation into a known coordinate system, so that the
precise space coordinates are known for every point along the pipeline route.
I1f desired, this information can be used in an accurate map for the plotting
of the route. In addition, such scrapers are used for discovering faults in
pipelines and then additionally cooperate with so-called intelligent
scrapers. For discovering faults use is made of the data supplied by the
measurements of the gyroscopic scraper, in order e.g. in a so-called GPS

system, to rapidly and easlily locate the correct fault along the pipeline

route.

Another field of use is the determination of local position changes, because
e.g. in areas with unstable terrain, such as e.g. abrupt slopes, pit sub-
sidence areas, areas with drifting sand or permafrost soil, the pipeline
position can'change as a result of earth movements, so that serious stresses
occur in the pipe, which in an extreme case can lead to folding or even frac-
ture of the pipe. When surveying such pipelines at regular intervals with a
gyroscopic scraper, these position changes can be roughly determined, in
order to calculate the stresses which have built up in the pipeline. On
reaching specific stress levels, countermeasures can be initiated, before

more serious damage occurs.

In order to be able to carry out such'surveys. the scraper has a pressure-

regsistant body for receiving the electronics and measuring equipment, as
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well as support elements for guiding on the inner wall of the pipeline to
be surveyed. In addition, a gyroscopic platform is installed 1n the
pressure-resistant body, together with the data processing electronics and
the bulk memory. For path measurement purposes, such a scraper has several
odometer systems and by means of a marker system fixed points are set along
the pipeline. After passing through the pipeline, the data are then taken
from the scraper and evaluated with special software programs. In order
that said data provide valid information, the gyroscopic platform must be
guided in a uniform position parallel to the pipe axis or wall. In practice
it means that the precise position of the scraper body axis relative to the
pipe axis must be known. The measured results are falsified if this posi-
tion is changed. Normally the scraper bodies are guided in the pipeline by
means of collars or rollers as support elements. As the pipe diameter is
not always constant, said support and guidance elements must be sufficiently
flexible for them to be able to compensate diameter changes. In the case of
collars this is brought about by the rubber-like flexibility of the material,
whereas in the case of a roller guide, the rollers are suspended on spring-
loaded, bend-in arms. As a result of the propelling force acting from the
rear when the scraper travels through the pipeline, the scraper has a
dynamic buckling tendency, so that the angle between the scraper axis and
the pipe axis does not remain constant during travel or running. If the
support elements are scraper collars or sleeves, it is also possible for

there to be a change in the position of the scraper body relative to the

pipe axis due to wear to such collars or sleeves.

Therefore a scraper has already been proposed, in which there is an addi-

tional arrangement of ultrasonic sensors in annular manner both at the front
and rear of the scraper body, so as to constantly measure the distance fronm
the pipe wall. When evaluating the data, said distance information 1is
utilized in order to establish the position of the scraper body or its axis
relative to the pipe axis and perform corresponding corrections. As a
result of this additional technical expenditure, the manufacture of the
scraper is made much more expensive and the necessary correction during

evaluation also increases time expenditure and therefore costs.

The problem of the invention is to provide a scraper of the aforementioned
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type which, in the case of a simpler and cheaper manufacture, provides

precise information on the position of the scraper body axis relative to the

pipe axis.

Summary of the Invention

According to the invention, the set problem is solved by a scraper of the
aforementioned type, in that the scraper body is guidable by a combination

of support elements under a defined, constant angle relative to the pipeline
axls, whereof a first part is rigid in the radial direction and a second

part is resilient in the radial direction. Thus, according to the invention,
there is no correction of the specific position of the scraper body in the
pipeline by complicated measuring systems and instead there is a restriction
of the freedom of movement of the scraper bady in the radial direction with-
in the pipeline. There 1s no longer any change in the position of the

scraper body axis relative to the pipe axis.

Preferably the first part is formed by two rigid travel or sliding elements
in the radial direction, which are positioned displaced by 90° on the outer
clrcumference of the scraper body and with respect to_which the second part
formed by resilient travel or sliding elements as support and guldance
elements positioned in the radial direction is positioned in a diametric-
ally facing manner. The first part reduces the freedom of movement and the

- second part can simply and reliably compensate diameter changes due to the

not always constant pipe diameter.

To ensure that the scraper body can always be guided with the same angle
relative to the pipe axis and preferably with 1ts axis parallel to the pipe
axis through the pipeline, the travel or sliding elements are positioned on
the front and rear ends of the‘scraper body in the axial direction. The
orientation of the scraper body now always precisely represents the direc-
tion of the pipeline and no longer has its own dynamic life, as is the case

with the scraper bodies known from the prior art,

According to a preferred development, the rigid travel or sliding elements

are constructed as sliding blocks and a suitable plastics material can be
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used for their manufacture. In order to reduce or avoid any possible wear
when using sliding blocks, so that precision is maintained even when long
distances have to be covered, it is alternatively provided that the rigid
travel or sliding elements in the radial direction are formed by rollers

mounted in fixed manner on the scraper body.

The flexible or radially resilient travel or sliding elements are preferably
constituted by sleeve segments of rubber-like material, such as polyvurethane.
According to another preferred development, they can be elastically mounted

rollers, which are preferably suspended on spring-loaded, bend-in arms.

As the pipe wall of the pipelines to be surveyed is interrupted, e.g. in the
area of T-pieces, when using rollers or sliding blocks as support elements,
they can be introduced into the depression, so that it is not possible to
exclude damage to the rollers or sliding blocks serving as support and guid-
ance elements. To prevent this, according to a further development,
upstream of the support elements in the scraper body travel direction are
provided disks or conically constructed sleeves, whose cylindrical envelope
surface has a smaller external diameter than the internal diameter of the
pipeline. Thus, during normal travel or running of the scraper, said
emergency support elements are not in contact with the pipe wall and con-
sequently do not serve as scraper guidance elements, merely occurring in

the area of depressions, etc. as a protection for the rollers or sliding

blocks.

In order to ensure the advance of the scraper in the pipeline, according to

a further development, flexibility constructed sealing sleeves, which are

preferably constructed as sealing disks, are provided following the emerg-
ency support elements in the scraper body travel direction. These sealing

disks are so sealed in the pipeline, that the necessary travel differential
pressure can be built up. As a result of their flexible construction, they
do not fulfil a function as a support element for scraper guidance, so that

as a result the interaction between the rigid and flexible or resilient

travel or sliding elements is not disturbed.

Thus, a scraper for determining the position of pipelines is provided, by
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means of which it 1s possible to reliably carry out route surveys, as well
as the determination of local position variations of pipelines. It is
possible to suspend on the scraper according to the invention, e.g. a so-
called measurement spinning unit of a bulge scraper, so as not only to
measure the pipe path or local changes thereto, but also to detect bulges

or noncircularities on pipelines.

Brief Description of the Drawings

Further advantages and features of the invention can be gathered from the
claims and following description of embodiments, with reference to the

attached drawings, wherein show:

Fig. 1 A longitudinal section through a prior art scraper body

surrounded by conical, elastic materlal sleeves.

Fig. 2 A first embodiment of a scraper according to the invention

in 1ong1tud1na1 and transverse section.

Fig. 3 A second embodiment of a scraper according to the invention

in longitudinal and transverse section,

Detailed Description of the Preferred Embodiments

The embodiment of the prior art scraper 1 shown in fig. 1 has a scraper body
2 with a pressure-resistant casing. The casing of salid scraper body 2 is
surrounded by a conical, flexible material sleeve 3, 3' at the front and
rear, axlal end of the scraper body. By means of said sleeves 3, 3' serving
as support and guidance elements, the scraper 1 is guided through a piﬁeline
4, The free ends of the sleeves 3, 3' engage on the pipe inner wall. As
can be gathered from fig. 1, as a result of the propelling force acting from
the rear and which is indicated by the arrow B, the scraper 1 has a dynamic
buckling tendency, so that the angle X between the scraper axis M and the

pipe axis R no longer remains constant.

As within the scraper body 2 are installed and fitted a not shown gyroscopic
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platform, together with data processing electronics, a bulk memory and
supply means, the dynamic buckling of the scraper 1 results in the gyro-
scopic platform no longer having the necessary uniform position parallel to

the pipe axis or wall, so that the data obtained no longer provide valid

information.

Figs. 2 and 3 show scrapers 10, 20 constructed according to the inventlon.
These scrapers 10, 20 once again have a scraper body 11, 21 with a pressure-
resistant casing. In the pressure-resistant body are once again installed
the gyroscopic platform, together with the data processing electronics, bulk
memory and supply means. The scrapers 10, 20 also have one or more not
shown, path measuring odometer systems. There 1s also a marker system for

setting fixed points along the pipeline 4 (and which is also not shown).

In the embodiment shown in fig. 2, on the outer circumference of the scraper
10 and namely on its front and rear, axlal ends are provided a rubber-like
material, e.g. polyurethane, sleeve segment 12, 12' extending circumfer-
entially over a partial area of the scraper body 11 and serving as flexible,
radially elastic sliding elements. On the other circumferential half of the
scraper body 11 are provided two sliding blocks 13, 14 or 14', which are
fixed at 90° from one another on the outside of the scraper body as a
radially rigid sliding element. Saild sliding blocks 13, 14 or 14', made
from a plastics or similar material are, as can be gathered from fig. 2,
positioned substantially diametrically facing the sleeve segment 12, 12' on

the outer circumference of the scraper body ll.

In the case of the scraper 20 according to the invention shown in fig. 3 on
the axially front and rear ends and namely on the outer circumference of the
scraper body 21 are provided four rollers 22, 23, 24, 25 or 22', 25'. These
four rollers 22, 23, 24, 25, 22', 25' are 1n each case displaced with res-
pect to one another by 90°* and fixed on the scraper body 21. The rollers
24, 25 are travel elements fixed to the scraper body, whereas the rollers
22, 23, 22', diametrically facing the rollers 24, 25, are suspended thereon
by means of spring-loaded, bend-in arms 26, 26' and fixed to the scraper
body 21. The rollers 22, 22', 23 serving together with the spring-loaded,

bend-in arms 26, 26' as radially resilient travel elements, are used for
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compensating diameter changes, whereas the radially rigid rollers <24, 25,
25! restrict the freedom of movement of the scraper 20 and thus ensure a
uniform position of the gyroscopic platform parallel to the pipe axis R. The
same applies for the sliding blocks 13, 14, 14' and the sleeve segment 12,
12' in fig. 2. '

In the embodiments shown in figs. 2 and 3, in the scraper body 11, 21 travel
direction indicated by the arrow B, upstream of the rollers 22, 23, 24, 25
or 22', 25' or sliding blocks 13, 14, 14' are in each case provided at each
end conical sleeves 17, 17', 27, 27', whose cylindrical envelope surfaces
nave a smaller external diameter than the internal diameter of the pipeline
4. Between said sleeves 17, 17', 27, 27' and the rollers 22, 23, 24, 25

or 22', 25' or sliding blocks 13, 14, 14' are provided, upstream of the
latter, flexibly constructed sealing sleeves 18, 18', 28, 28' and in the
represented embodiment these are so-called sealing disks. As shown in figs.
2 and 3, they are sealed in the pipeline and ensure the building up of the

necessary travel differential pressure. So as not to guide the scraper,

they are made very flexible.

If it is not only the path of the pipe or a local change in this path which
is to be surveyed, on the represented, inventive scraper 10 or 20 can be
suspended a corresponding scraper module for material testing, e.g. a

measurement spinning unit of a bulge scraper.
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The embodiments of the invention in which an exclusive property
or privilege 1s claimed are defined as follows:

1. A scraper which determines a position of pipelines comprising:

a scraper body containing a gyroscopic platform, a processor and a power
supply; and

a plurality of supports joined to the scraper body which guide the scraper along
an interior of the pipeline and respectively are disposed in a plurality of cylindrical
sections intersecting a longitudinal axis of the scraper body at axially spaced apart
locations on the longitudinal axis, each said support comprising at least three support
elements which are separated circumferentially in one of the cylindrical sections and
project radially outward from the scraper body for engaging the interior of the pipeline
with at least one of the support elements being rigid and having a fixed radius and at
least one of the support elements having a variable radius and being resilient which

compensates for diameter changes of the interior of the pipeline.

2. Scraper according to claim 1, characterized in that the first part of the support
element is formed by two radially rigid travel or sliding elements arranged so as to be
displaced from one another by 90° on the outer circumference of the scraper body (11,
21) and diametrically faced by the second part of support elements formed as radially
resilient travel or sliding elements (12, 12', 22, 22!, 23, 26, 26").

3. Scraper according to claim 2, characterized in that the travel or sliding elements (12,
12,13, 14, 14/, 22, 22', 23, 24, 25, 25', 26, 26') are located on the axially front and rear end
of the scraper body (11, 21).

4. Scraper according to any one of the claims 2 or 3, characterized in that the radially

rigid travel or sliding elements are constructed in the form of sliding blocks (13, 14, 14").

5. Scraper according to claim 4, characterized in that the sliding blocks

(13, 14, 14") are made from plastic.
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6. Scraper according to one of the claims 2 or 3, characterized in that the radially rigid
travel or sliding elements are formed by rollers (24, 25, 25') mounted in fixed manner on

the scraper body (21).

7. Scraper according to any one of the claims 2 or 3, characterized in that the radially

resilient travel or sliding elements are formed by rubber-like material sleeve segments

(12, 12).

8. Scraper according to claim 7, characterized in that the material is polyurethane.

9. Scraper according to any one of the claims 2 or 3, characterized in that the radially

resilient travel or sliding elements are formed by elastically mounted rollers (22, 22, 23).

10. Scraper according to claim 6, characterized by conical sleeves (17, 17, 27, 27') as
emergency support elements positioned upstream of the support elements (12, 12/, 13,
14, 14', 22, 23, 24, 25, 22', 25') in the travel direction (B) of the scraper body (21) and
whose cylindrical envelope surfaces have a smaller external diameter than the internal

diameter of the pipeline (4).

11. Scraper according to claim 6, characterized by disks as emergency support
elements positioned upstream of the support elements in the scraper body travel
direction and whose cylindrical envelope surfaces have a smaller external diameter than

the internal diameter of the pipeline.

12. Scraper according to claim 10, characterized by flexibly constructed sealing sleeves
(18, 18', 28, 28') following the emergency support elements (27, 27,17, 17') in the travel
direction (B) of the scraper body (21).

13. Scraper according to claim 12, characterized in that the sealing sleeves (18, 18', 28,

28") are constructed in the form of sealing disks.




CA 02239429 1998-06-03

>
‘ | 5 '/ ’

K AERERSS : PORRN: 'Q?"
\. \ [y ") } ' ' ’ "
%% | X

ALCAR/CURARE |

Prior Arl

Q)
_
D
O
|1

X

5 A
’ ’ ) ™
Lot

\ e
KA

AR AR

o0
9




12

10

11

12

CA

7

N\

)‘0‘5

o ‘.Qt“’ FANNAAANANNY
L

Q“t

XXX

SRR NS

N

Teml /0
el N i

SRR

““““

{.*.\.“".' W, o§'\§

.‘“.0.0.0.0.\:

N
9.9.9,

KRS
ANlRNNNNY

02239429 1998-06-03

17

14

10

14

0.1'0’:’:
x 4

18

OIS

S A A

17

4

14

070702070207y

DN

ke

e b e

13

17/

3
¢

>
Py
g
. 2y
LT T YL WX )
MRS R .qh,ﬁ‘_ Q«M,f‘;, PRO

Herasf s ?

lgure Z

. J
i, .

ﬁ?*‘ﬂﬁé““.

LA




22

CA 02239429 1998-06-03

27 28 26

22 20

2/ 28 20

4 24

28

22

25

4 ad% i
o Sf&%ﬁfng, 3‘,

%

Y,

-
g

v

2
Pl 7 2 géy

(Y A
L{)
= N
R R
) ‘Qg\’\!\t:&:: L 2N S8 NN NN
—
N
L)
N
M)
D
Rg,.\ 0"0.” L:—j
R ) R I |
» N N4 .
AR ANATRRANNNNS ¢ —
L1
-
N
L)
N




13

12

12

10

1

12

A

S AN L AE A

W \J

S 9%

W eV,

K )
b\

AVaY ALV

LA AREL

S 000000

AV &Y LY i
-

e
f..v'tcorc_o..-
S

KX

$.0.8.0.9.0.¢7

SR
ARAS LAY S LY

_

““““

v W v

AVaTavVe
-,

11

14

10

4

14

18

17



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - abstract drawing

