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Description
Technical field

[0001] The present invention relates to a connection
assembly for connecting pipes, comprising two pipes
having internal threads on an inner surface of the pipe
arranged at an end portion of the pipe over a distance d,
and a tubular connection member having external
threads on an outer surface adapted to engage with the
internal threads of the pipes.

Background

[0002] Drilling with steel pipes is done by using a se-
quence of long pipes that are drilled through sand and
stone in the ground. 1 to 12-meter-long steel pipes may
be used. These pipes can be increased in length by the
addition of extra pipes, which are fastened on the first
pipe. Fastening is done by screwing the second pipe,
which has an external thread on an outside surface, on
an internal thread positioned on an inside surface of a
fastening portion positioned on an end portion of the first
pipe.

[0003] A problem with the fastening portion is that it
bulges from the outer surface of the pipes. This causes
the pipes to stick in the ground during drilling because
sand, mud and stone rest on the bulges and prevent the
pipes from moving upwards or downwards.

[0004] A solution has been found by providing a pipe,
wherein at the end of each pipe half the thickness of the
wall of the pipe is used to provide a thread. One end of
the pipe has these threads on the inside and one end of
the pipe has these threads on the outside so that internal
threads can be screwed on external threads. A disad-
vantage of this solution is that the thickness of the wall
of the pipe is reduced by 50%. Such a reduction is too
much to withstand the excessive stresses applied on the
pipes during drilling. The tensile, circumferential and
elastic stress causes the material at these types of con-
nections to crack. Cracks can propagate to final rupture.
[0005] Another solution is by welding the pipes togeth-
er. This provides a direct contact between the endings
of the pipes, whereby the tensile yield strength is not
reduced by a thinner wall of a connection assembly. The
problem is that welding is time consuming making weld-
ing an expensive alternative to use in practice.

[0006] US3361448 discloses a drill rod assembly be-
tween two pipes with internal threads adapted to receive
a coupling device of a magnesium alloy comprising ex-
ternal threads at two end portions. The coupling device
comprises a centre portion with an outer diameter sub-
stantially corresponding to the outer diameter of the pipe.
The two end portions have a smaller outer diameter than
the centre portion allowing it to engage inside the bore
of the pipes. Both ends of the centre portions comprise
a shoulder adapted to bear against the end portions of
the pipes. The centre part is subjected to high tensile
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yield stress caused by the compression of the end por-
tions of the coupling device and by the endings of the
pipes bearing directly on the centre part. The thinner wall
at the connection point reduces the strength to withstand
the stresses, such as circumferential stresses, atthe con-
nection point during drilling. This reduction in strength is
partly compensated by using a material, such as a mag-
nesium alloy for the coupling device. To further strength-
en the connection a ceramic coating is used on the
threads, which coating breaks into small pieced on a sur-
face of the threads. Upon screwing and other pressures,
these pieces form a stable coupling between the pipes.
[0007] US4813717 discloses a connection for oilwell
tubing. This connection comprises a centre portion and
two connecting joints at end portions with tapered exter-
nal threads. The centre part of the connection has the
same outer diameter as the pipes. It is subjected to high
tensile yield stresses and the thinner wall at the connec-
tion point reduces the strength as mentioned above. This
loss in strength is mainly compensated for by the pipes
having an internal tapered thread with a loadbearing flank
angle of 75° or more. The angle of the threads can be
dimensioned depending on the stresses that need to be
managed by the connection. Besides, if needed, the
length of the connection can be altered and the thickness
of the inner wall of the connection may be increased.
However, dimensioning the threads, altering length and
thickness of walls is complex, expensive and time con-
suming.

[0008] US3574373 discloses a connection assembly
for connecting pipes during drilling. At the site of the con-
nection member, the thickness of the pipes has been
reduced. The connection member has threads that do
not extend parallel along the axis of the pipe, but rather
have a curved shape. Also, the height of the threads de-
creases towards the ends of the connection member.
Curved threads having different heights are complex and
expensive to manufacture. Further, the ends of the con-
nection member do not abut against the pipe wall but
form a 90° edge, where materials can get stuck at the
connection member when being put into or taken out of
the pipes.

[0009] There is a need for a simpler and more cost-
effective manner to connect pipes or rods during drilling.
The connection must be easy and quick to apply during
drilling as well strong enough to withstand the forces ap-
plied on it during drilling to prevent cracking of the metal.
At the same time the outer diameter at the connection
point should be the same as the outer diameter of the

pipes.
Summary

[0010] Itis an aim of the present invention to at least
partly overcome the above-mentioned problems and to
provide animproved connection assembly for connecting
pipes.

[0011] One aspect of the invention provides a connec-
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tion assembly for connecting pipes during drilling com-
prising two pipes having internal threads on an inner sur-
face of the pipe. The internal threads are arranged at an
end portion of the pipe over a distance along the length
of the pipe. The assembly also comprises a tubular con-
nection member having external threads at an outer sur-
face adapted to engage with the internal threads of the
pipes.

[0012] The tubular connection member has an outer
diameter adapted to be inserted into bores of the pipes.
The pipes are in contact with each other at the end por-
tions of the pipes when the tubular connection member
is arranged in the bores and both pipes are fully engaged
in the tubular connection member. The tubular connec-
tion member has an end portions comprising an angled
surface, whereby the angle of the angled surface in re-
lation to longitudinal axis is more than 125°

[0013] An advantageous of the connection assembly
is that the endings of the connecting pipes are in contact
with each other. This causes the tensile yield strength to
be split between the pipes and the connection member.
Further, the thickness of the wall of the connection mem-
ber plus the pipes is larger than the thickness of the walls
of the pie. This improves withstanding circumferential
stresses and tensile strength at the connection, in con-
trast to the prior art connection devices, where a loss of
strength at the connection needs to be compensated by
using dimensioned threads or ceramic coatings, etc. Al-
s0, no material needs to be removed as would have been
needed if the connection member had an outer surface
directly bearing on the outer surface of the pipes.
[0014] Threads may be square or not. Threads may
be radiused at a base of threads. The connection assem-
bly provides a simple and cost-effective structure that
can be constructed and used in a simple manner.
[0015] In another aspect, the internal and external
threads are turned in the same direction as the direction
of rotation of a drill. Drilling conditions may be with a left
or right rotation of the drill string. Right-handed threads
are used ifdrilling is done in aright rotation. This prevents
the pipes and connection member from unscrewing dur-
ing drilling.

[0016] In a further aspect, the internal and external
threads extend parallel along a longitudinal axis of the
pipes. The internal and external threads all have the
same length. The internal and external threads all have
the same shape and form. This provides for a simple and
cost-effective construction since no tapering or dimen-
sioning of threads is needed. In one aspect, the threads
are not tapered. In a further aspect, a shoulder at the
distance indicates an end of the internal threads of the
pipe. A shoulder at the end of the threads on the internal
surface of the pipes provides for a stop. The tubular con-
nection member cannot be screwed further into the pipes
than the shoulder. This prevents screwing the tubular
connection member deeper than necessary into the pipe.
The tubular connection member can neither become dis-
connected during drilling.

10

15

20

25

30

35

40

45

50

55

[0017] Inanother aspect, the ratio of an inner diameter
of the pipe to a length of the tubular connection member
is between 2:3 and 1:4. In one aspect, the ratio is at least
2:3. In another aspect the ratio is at least 1:2 or at least
1:3.

[0018] In afurther aspect, the ratio of a thickness of a
wall of the pipe to a length of the tubular connection mem-
ber is between 1:50 and 1:10. In one aspect, the ratio is
at least 1:30 In another aspect, the ratio is at least 1:25.
In a further aspect, the ratio is at least 1:20.

[0019] A properratio prevents or minimises a reduction
in tensile strength and modulus elastic stresses at the
threads. This prevents or minimises cracking of the metal
at the connection.

[0020] In yetanother aspect, a depth of threads on the
inner surface of the pipes is less than one sixth of the
thickness of the wall of the pipe. In one aspect, the depth
of the threads is at the most one fourth of the thickness
of the outer wall.

[0021] The thickness of the wall of the tubular connec-
tion member is preferably the same as that of the pipes.
This would provide a simple and cost-effective connec-
tion member. The depth of the threads on the pipes and
the depth of the threads on the connection member
should be such that the total thickness of the walls of
both the pipe and the connection member is larger than
the thickness of the wall of the pipes. This is not always
the case in the known connections. Such atotal thickness
increases strength of the connection by improving the
load for circumferential stresses and tensile strength at
the connection.

[0022] In yet a further aspect, a material of the tubular
connection member is the same as a material of pipes.
An advantage of the connection member of the disclo-
sure is that the material of the member does not need to
be a stronger type of alloy to withstand the loss in forces
onthejoining connection of the pipes, because the joining
connection in the connection assembly of the disclosure
is strong due to the way the assembly is constructed with
a tubular connection member positioned inside the bore
of the pipes that connect at their end portions. Thus, dif-
ferent materials to compensate for loss in circumferential
stresses are not needed. This reduces costs for manu-
facturing the connection member.

[0023] In one aspect, the tubular connection member
has end portions that are at least partially abutted. The
end portion may comprise an angled surface. The angle
of the angled surface in relation to longitudinal axis may
be more than 95°, or may be more than 125°, or may be
more than 135°, or may be more than 145°. Abutted or
angled end portions prevent materials from getting stuck
at the connection member when being put into or taken
out of the pipes.

[0024] Material that may run through the pipes, such
as a drill or fluid, pass more smoothly through the pipes
when the end portions of the connection member are
abutted. In one aspect, the pipes are exclusively adapted
for fluid transport through the pipes. In yet a further as-
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pect,, the pipes are notadapted for fluid transport through
the pipes.

Brief description of the drawings

[0025] The invention will now be explained more close-
ly by the description of different aspects of the invention
and with reference to the appended figures.

Fig. 1 schematically illustrates a vertical cross-sec-
tion of a connection assembly of the disclosure.

Fig. 2 illustrates an example not forming any part of
the invention which shows an enlarged view of a part

of a connection assembly

Detailed description

[0026] Figure 1 shows a cross-section of an example
connection assembly for connecting two pipes, 1a and
1b. The pipes have an end portion 2, a wall thickness Tk-
p and an inner diameter D-p. The pipes have internal
threads 3 on an inner surface of the pipe 1a, 1b. The
internal threads are arranged over a distance d from the
end portion 2 of the pipe and extend substantially parallel
or parallel along a longitudinal axis L of the pipes 1a, 1b.
A shoulder 4, at the distance d, indicates an end of the
internal threads of the pipes.

[0027] The connection assembly also comprises a tu-
bular connection member 5 having external threads 3 at
an outer surface that extend substantially parallel or par-
allel along a longitudinal axis L of the pipes 1a, 1b. The
threads are adapted to engage with the internal threads
3 of the pipes 1a, 1b. A length of the threaded inner sur-
face d of each pipe 1a, 1b is substantially equal to, or
equal to, half the length I-t of the tubular connection mem-
ber 5. The tubular connection member has a wall thick-
ness Tk-t and an inner diameter D-t.

[0028] The tubular connection member 5 has an outer
circumference adapted to be engaged with the inner cir-
cumference of the pipes. The tubular connection member
has an outer diameter adapted to be inserted into the
bores of the pipes 1a, 1b. Thus, the outer surface of the
connection member can engage with the inner surface
of the pipes 1a, 1b. In figure 1, both pipes are fully en-
gaged with the tubular connection member 5. As shown,
the end portions 2 of the pipes are in contact with each
other.

[0029] The threads 3 may be square or not. Threads
may be radiused at a base of threads. The threads may
be dimensioned with loadbearing flanges at different
thread angles, such as 75° or more. According to some
aspects, the internal threads form a helical ridge and the
external threads forms a corresponding helical ridge,
which engages the helical ridge of the internal thread.
Theinternal and external threads are preferably the same
in height, shape and form.

[0030] Therotation of the internal and external threads
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3 are the same direction as the rotation of a drill. Thus,
if drilling is done in a right rotation, the threads are right-
handed threads.

[0031] The ratio of an inner diameter of the pipe D-p
to a length I-t of the tubular connection member 5 is for
example between 2:3 and 1:4. The ratio may be at least
2:3, or at least 1:2, or at least 1:3.

[0032] The ratio of a thickness of awall Tk-p of the pipe
to a length I-t of the tubular connection member 5 is for
example between 1:50 and 1:10. The ratio may be at
least 1:30, or at least 1:25, or at least 1:20.

[0033] The pipes may have a length of 1 to 12-meter.
The inner diameter D-p of the pipes varies depending on
the use of the pipes 1a, 1b, but may be between 180 and
250 mm, or between 195 and 205 mm. The thickness of
the wall Tk-p of the pipes varies likewise. The thickness
may be between 5 and 20 mm, or between 10 and 15
mm. The length I-t of the tubular connection member may
thus be between 100 and 750 mm.

[0034] In standard ground drilling, e.g. in preparation
of grounds prior to building houses and the like, pipes
may have a wall thickness Tk-p of about 12.5 mm, an
inner diameter D-p of about 203 mm. The length I-t of
the tubular connection member may then be about 320
mm.

[0035] The threads may have a depth D-th such that
the total thickness Tk-t of the wall of the connection mem-
ber plus the thickness Tk-p of the wall of the pipes is
larger than the thickness of the walls of the pipes 1a, 1b
(Tk-p + Tk-t > Tk-p).

[0036] The depth of threads D-th on the internal sur-
face of the pipes and on the outer surface of the connec-
tion member is for example between one eighth and one
third of the thickness Tk-p of the wall of the pipe. The
depth of threads D-th may be less than one sixth of the
thickness Tk-p of the wall of the pipe. The depth of the
threads 3 may be at the most one fourth of the thickness
Tk-p of the wall of the pipes 1a, 1b.

[0037] The thickness Tk-t of the wall of the tubular con-
nection member 5 is preferably the same asthat of the
pipes. The depth of threads on the external surface of
the connection member is for example between one eight
and one third of the thickness Tk-t of the wall of the tubular
connection member. The depth of threads D-th may be
less than one sixth of the thickness Tk-t of the wall. The
depth of the threads 3 may be at the most one fourth of
the thickness Tk-t of the wall.

[0038] The tubular connection member 5 can be man-
ufactured from the same or a different material than the
pipes. The tubular connection member 5 may be manu-
factured from the same as a material of pipes. Examples
of materials may be steel, stainless-steel.

[0039] The tubular connection member 5 has for ex-
ample end portions 6 as shown in figure 1. The end por-
tion 6 may abut against the shoulder 4.

[0040] The end portion 6 comprises an angled surface.
The angle a of the angled surface in relation to longitu-
dinal axis L may be between 95 and 175°, or between
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115 and 155°, or between 125 and 145°, or between 130
and 140°. An angle a of more than 125° or between 130
and 140° increases ease of transport of materials and
fluids through the pipes.

[0041] In a further aspect, a shoulder 4 is not present.
In this case, the external threads 3 on the tubular con-
nection member 5 are adapted to be moved past the
internal threads of the pipes, thereby preventing the tu-
bular connection member from being unscrewed from
the pipes if the drill rotates backwards.

Reference list

[0042]

1, 1a, 1b  pipes

2 end portion of pipe

3 threads

4 shoulder

5 a tubular connection member

6 end portion of tubular connection member

Tk-p wall thickness of pipe

Tk-t wall thickness nf tubular connection mem-
ber

D-p inner diameter pipe

D-t inner diameter of tubular connection mem-
ber.

d distance

L longitudinal axis

I-t length of the tubular connection member

D-th depth of threads

Claims

1. A connection assembly for connecting pipes during
drilling, comprising

- two pipes (1a, 1b) having internal threads (3)
on an inner surface of the pipe arranged at an
end portion (2) of the pipe over a distance (d),

- a tubular connection member (5) having exter-
nal threads (3) at an outer surface adapted to
engage with the internal threads of the pipes (1a,
1b),

characterized in that

the tubular connection member (5) has an outer di-
ameter adapted to be inserted into bores of the pipes
(1a, 1b), whereby the pipes (1a, 1b) are in contact
with each other when the tubular connection member
(5) is arranged in the bores and both pipes are fully
engaged in the tubular connection member, wherein
a shoulder (4) at the distance (d) indicates an end
of the internal threads of the pipes (1a, 1b) and
characterised in that the tubular connection mem-
ber (5) has end portions (6) that abuts against the
shoulder and the end portion (6) comprises an an-
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gled surface, whereby an angle (o) of the angled
surface in relation to longitudinal axis (L) is more
than 125°, and wherein the internal and external
threads (3) extend parallel along a longitudinal axis
(L) of the pipes (1a, 1b) and the internal and external
threads have the same length and height and the
treads are not tapered.

2. The connection assembly according to any one of
the preceding claims, wherein the internal and ex-
ternal threads are square .

3. The connection assembly according to any one of
the preceding claims, wherein the ratio of an inner
diameter (D-p) of the pipes (1a, 1b) to a length (I-t)
of the tubular connection member (5) is between 2:3
and 1:4.

4. The connection assembly according to any one of
the preceding claims, wherein the ratio of a thickness
of a wall (Tk-p) of the pipes (1a, 1b) to a length (I-t)
of the tubular connection member (5) is between
1:50 and 1:10.

5. The connection assembly according to any one of
the preceding claims, wherein a depth (D-th) of
threads (3) is less than one sixth of a thickness (Tk-
p) of the wall of the pipes (1a, 1b).

6. The connection assembly according to any one of
the preceding claims, wherein a material of the tu-
bular connection member (5) is the same as a ma-
terial of pipes (1a, 1b).

7. The connection assembly according to any one of
the preceding claims, whereby the angle (o) of the
angled surface in relation to longitudinal axis (L) is
more than 135°.

8. The connection assembly according to any one of
the preceding claims, wherein the internal and ex-
ternal threads (3) are turned in the same direction
as the direction of rotation of a drill.

Patentanspriiche

1. Verbindungsanordnung zum Verbinden von Rohren
wahrend des Bohrens, umfassend

- zwei Rohre (1a, 1b) mit einem Innengewinde
(3) auf einer Innenflache des Rohrs, das an ei-
nem Endabschnitt (2) des Rohrs Uber eine Stre-
cke (d) angeordnet ist,

- ein rohrférmiges Verbindungselement (5) mit
einem AuRengewinde (3) an einer AuRenflache,
das dazu ausgelegt ist, um mit dem Innenge-
winde der Rohre (1a, 1b) in Eingriff zu kommen,
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wobei das rohrférmige Verbindungselement (5) ei-
nen AulRendurchmesser aufweist, der dazu ausge-
legt ist, um in Bohrungen der Rohre (1a, 1b) einge-
setzt zu werden, wobei die Rohre (1a, 1b) einander
beriihren, wenn das rohrférmige Verbindungsele-
ment (5) in den Bohrungen angeordnet ist und beide
Rohre vollstéandig in das rohrférmige Verbindungs-
element eingreifen, wobei eine Schulter (4) im Ab-
stand (d) ein Ende des Innengewindes der Rohre
(1a, 1b) angibt und dadurch gekennzeichnet, dass
das rohrférmige Verbindungselement (5) En-
dabschnitte (6) aufweist, die an der Schulter anlie-
gen, und der Endabschnitt (6) eine abgewinkelte Fla-
che umfasst, wobeiein Winkel (a) der abgewinkelten
Flache in Bezug auf die Langsachse (L) mehr als
125° betragt, und wobei sich die Innen- und AuRen-
gewinde (3) parallel entlang einer Langsachse (L)
der Rohre (1a, 1b) erstrecken und die Innen- und
AuRengewinde die gleiche Lange und Héhe aufwei-
sen und die Gewinde nicht konisch sind.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei die Innen- und AuRengewin-
de quadratisch sind.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei das Verhaltnis eines Innen-
durchmessers (D-p) der Rohre (1a, 1b) zu einer Lan-
ge (I-t) des rohrférmigen Verbindungselements (5)
zwischen 2:3 und 1:4 liegt.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei das Verhaltnis einer Dicke
einer Wand (Tk-p) der Rohre (1a, 1b) zu einer Lange
(I-t) des rohrférmigen Verbindungselements (5) zwi-
schen 1:50 und 1:10 liegt.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei eine Tiefe (D-th) der Gewinde
(3) weniger als ein Sechstel einer Dicke (Tk-p) der
Wand der Rohre (1a, 1b) betragt.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei ein Material des rohrférmigen
Verbindungselements (5) dasselbe ist wie ein Mate-
rial der Rohre (1a, 1b).

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei der Winkel (a) der abgewin-
kelten Flache in Bezug auf die Langsachse (L) mehr
als 135° betragt.

Verbindungsanordnung nach einem der vorstehen-
den Anspriiche, wobei das Innen- und das Aulien-
gewinde (3) in der gleichen Richtung wie die Dreh-
richtung eines Bohrers gedreht sind.
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Revendications

Ensemble de connexion pour raccorder des tuyaux
pendant le forage, comprenant

- deux tuyaux (1a, 1b) ayant des filetages inter-
nes (3) sur une surface intérieure du tuyau, dis-
posés a une partie d’extrémité (2) du tuyau sur
une distance (d),

- un élément de raccordement tubulaire (5)
ayant des filetages externes (3) au niveau d’'une
surface externe adaptée pour s’engager avec
les filetages internes des tuyaux (1a, 1b),

I’élément de raccordement tubulaire (5) a un diameé-
tre extérieur adapté pour étre inséré dans des alé-
sages des tuyaux (1a, 1b), de sorte que les tuyaux
(1a, 1b) sonten contactl'un avec l'autre lorsque I'élé-
ment de raccordement tubulaire (5) estdisposé dans
les alésages et les deux tuyaux sont entierement
engageés dans I'élément de raccordement tubulaire,
dans lequel un épaulement (4) a la distance (d) in-
dique une extrémité des filetages internes des
tuyaux (1a, 1b) et caractérisé en ce que I'élément
de raccordement tubulaire (5) a des parties d’extré-
mité (6) qui butent contre I'épaulement et la partie
d’extrémité (6) comprend une surface angulaire, de
sorte qu'un angle (a) de la surface angulaire parrap-
port a I'axe longitudinal (L) est supérieur a 125°, et
danslequelles filetages interne et externe (3) s’éten-
dent parallélement le long d'un axe longitudinal (L)
des tuyaux (1a, 1b) et les filetages interne et externe
ontla méme longueur etla méme hauteur et les filets
ne sont pas coniques.

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel les fileta-
ges interne et externe sont carrés.

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel le rapport
entre un diametre interne (D-p) des tuyaux (1a, 1b)
et une longueur (I-t) de I'’élément de raccordement
tubulaire (5) est compris entre 2:3 et 1:4.

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel le rapport
entre une épaisseur de paroi (Tk-p) des tuyaux (1a,
1b) et une longueur (I-t) de I'élément de raccorde-
ment tubulaire (5) est compris entre 1:50 et 1:10.

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel une pro-
fondeur (D-th) des filetages (3) est inférieure a un
sixieme d'une épaisseur (Tk-p) de la paroi des
tuyaux (1a, 1b).

Ensemble de connexion selon I'une quelconque des
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revendications précédentes, dans lequel un maté-
riau de I'élément de raccordement tubulaire (5) est
le méme qu’un matériau des tuyaux (1a, 1 b).

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel I'angle (a)
de la surface angulaire par rapport a I'axe longitudi-
nal (L) est supérieur a 135°.

Ensemble de connexion selon I'une quelconque des
revendications précédentes, dans lequel les fileta-
ges interne et externe (3) sonttournés dans laméme
direction que le sens de rotation d’un foret.
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