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(57) Abstract: A slide plunger device (44) in an expansion device of an expansion tool, the slide plunger (44) and a cooperating
expansion head (56) being used to cold-expand an end portion of preferably a plastic pipe (40, 68), so that, immediately thereupon,
a connecting nipple, e.g., may be inserted into the plastic pipe (40, 68), the plastic pipe (40, 68) then shrinking firmly round the
connecting nipple, so that a pressure-tightening connection is achieved. The device is releasable and has the effect that through an
actuator shaft (52) the conical slide plunger (44) may have an actuator releasably arranged thereto, the actuator preferably being of
the electromechanical kind and located in a portable gun tool (50).



10

15

20

WO 01/89736 PCT/NO01/00213

SLIDE PLUNGER DEVICE

Field of Invention

This invention relates to a slide‘plupger device in an
expansion device in connection with an expansion toolinHe
expansion device is used in connection with the simultaneous
cold expansion of an end portion of a plastic pipe and
possibly an external ring associated with the end portion of
the plastic pipe, said pipe, and possibly the ring,
preferably being formed of so-called PEX plastic material.
Immediately after the expansion, a éonnecting nipple, e.g.,
may be inserted into the plastic piﬁe, the plastic pipe and

the associated ring contracting thereupon due to their

 elastic properties, thereby shrinking firmly around the

connecting nipple, so that a pressure-tight connection is
achieved. Thereby several lengths of plastic pipe and/or
other necessary plumbing components may be connected/
interconnected. Such pipes and rings of PEX plastic material
are normally used in connection with plumbing operations with
the aim of supplying for example pressurized water to family

houses and other buildings.
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Background of the Invention

The invention has its background in the limitations or
drawbacks exhibited by the known expansion tools in practical
use thereof in connection with the fitting of plastic plpes

preferably of PEX plastic material.

Known technique

In plumbing with e.g. PEX plastic pipes in family houses "and
buildings, a pair of manually operated expansion tongs may be
used to cold-expand an end portion of a PEX plastic pipée and
possibly to cold-expand an associated PEX plastic ring
positioned éxternally thereon, the expansion tongs being
operated manually. The expansion tongs are provided with an
expansion device formed by a conical slide plunger and an
expansion head with several'éxpansion Jjaws, -the 14'
constructional character and operation of the expansion tongs
being described in detail in the exemplary embodiment
mentioned below, the purpose thereof being to visualize
differences between the expénsion device of the expansion

tongs and the expansion device according to the invention.

Other known technique applied for cold expansion of e.g. PEX
plastic pipes/PEX plastic rings, is that of an expansion tool
based on’ the sﬁpply-of hydraulic thrust force. Like the
expansion tongs, the hydraulically activated expansion tool
is based on the use of a similar expansion devise formed,
i.a., by a conical slide plunger and a corresponding and
surrounding expansion head provided with several elongate
expansion jaws. The conical slide plunger of the
hydraulically activated expansion tool is also formed by an

elongate spacer positioned along the centre axis of the cone,
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the cone and the spacer being fixedly arranged to one’

another, but the spacer being arranged, at the opposite end

of the cone, to a hydraulic thrust device, e.g. a hydraulic

cylinder, exerting the necessary thrust force in the axial

direction of the slide plunger.

The hydraulically activated expansion tool is normally used
on PEX plastic pipe diameters larger than the diameter
dimensions that manual expansion tongs may normally be used
for, the expansion of larger pipe diameters requiring greater
expansion force than what such expansion tongs can provide.
Therefore, such an expansion todl is preferably used
industrially, e.g. in plumbing in larger buildinés and

facilities.

Drawbacks of Known Technique

A pair of manually operated expansion tongs is cumbersome in
practical use. To use the tongs manually, both tong parts
must be operated simultaneously, which requires that one hand
is placed on each tong part. Thereby it may be difficult, at
the same time to hold securely a flexible PEX plastic pipe
which is sought to be expanded, and which is e.g. projecting
freely from a wall and/or is placed in a not easily
accessible .and possibly narrow area. In practice the result
of this inconveniencé is often that such expansionAtongs, and
thereby PEX plastic pipes, are not used, and other more rigid
types of pipes, e.g. copper pipes, are used instead, in .
particular then in minor pipe installation jobs and repairs,
such as in family houses. This is unfavourable, since in many

ways PEX plastic pipes are advantageous in use for such

plumbing operations, as the PEX plastic pipe materials, as

compared to metal pipes, do not corrode, e.g., they bend more
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flexibly, are less prone to internal depositing, have better
flow properties, are cheaper to buy and relatively

maintenance-£free.

As mentioned, the hydraulically activated expansion tool is
normally used for PEX piastic pipe diameteré larger than the
diameter sizes that manual expansion tongs may normally be
used for, and such an expansion tool is therefore used
preferably in larger buildings and facilities. In addition to
the fact that a hydraulically activated expansion tool is
expensive to buy, the tool is, seen relative to expansion
tongs, big and heavy and impractical to use in small, narrow
and relatively inaccessible areas, which are often found in a

family house.

Object of the Invention

The object of the invention is to provide a slide plunger
device in an expansion device, so that the slide plunger may
preferably be releasably arranged to an actuator, the
actuator preferably being of an electromechanical kind and
placed in a portable gun tool. The actuator should exert the
required thrust force on, and cause displacing motion of, the
slide plunger. Thereby the expansion jaws of the expansion

device are supplied with the required expansion force for the

.expansion of an end portion of a plastic pipe and possibly an

associated ring, located externally on the plastic pipe, the
plastic pipe and possibly the ring preferably being formed of
PEX plastic material. Immediately after expansion, a
connecting nipple, e.g., may be inserted into the plastic
pipe, the plastic pipe and the associated ring contracting
thereupon, due to their elastic properties, thereby shrinking

firmly around the connecting nipple. By means of such an
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expansion device with a gun tool arranged thereto, it would
be possible to increase the practical use of e.g. PEX plastic
pipes in connection with plumbing operations in family houses

and buildings, preferably.

Realization of the Object

The object is realized through the use of a slide plunger

device in an expansion device in an expansion tool.

The slide plunger used in the present invention has many
similarities to the conical slide plunger used in the above-
mentioned expansion tongs. I.a., the expansion tongs are
provided with a slide plunger, which is formed longitudinally
of two slide element portions, one slide element portion

being a cone, the other slide element portion being an

_elongate spacer positioned along the centre axis of the cone,

the cone and the spacer being fixedly arranged to one
another, the cone projecting further than the spacer from the
centre line of the cone near the transition between the cone

and the spacer.

In the present invention also the élide plunger may be formed
longitudinally by just one plunger.body, e.g. a cone,
possibly a plunger body provided with an end piece fixedly
arranged thereto, the plunger bddy, possibly the end piece
fixedly arranged to the plunger body, being arranged to allow
an actuator to be arranged preferably releasably thereto,'and
preferably an electromechanical actuator arranged in a
portable gun tool. The expansion device is formed, moreover,
by an expansion head with expansion jaws and a jaw sleeve,
the internal surfaces of the expansion jaws, surroundiﬁg the

plunger body in the position of use, being formed
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complementary relative to the external surface shape of the
plunger body. By means of a connecting element, the expansion
device is arranged, fixedly or releasably, to the actuator,
so that the connecting element preferably forms the muzzle
portion of the gun tool. The characteristic of the present
invention is that the actuator is arranged to one end portion
of an actuator shaft, preferably a non-rotating actuator
shaft, whereas the other end portion of the actuator shaft is
arranged, preferably releasably, to the plunger body, or
possibly is arranged, preferably releasably, to the end piece
which is fixedly arranged to the plunger body, a possiblé
releasable coupling connection being formed of a threaded

coupling connection or a bayonet connection.

By the use of a threaded coupling connection, the plunger
body and the connecting element may for example be arranged
with a diametrically located hole therethrough,fsc that by
means of a'key.tool placed in the hole the thfeaded

connection may be made up to a sufficiently great torque.

Advantages obtained through the Invention

The most obvious advantage of the invention is that by means
of a preferably releasable slide plunger, the expansion
device may be arranged to an actuator, preferably of the
electromechanical kind in a portableigun tool) wherein such a
gun tool may have an external configuration and size
resembling e.g. an electric power drill, and such a tool may
be provided with e.g. a rechargeable battery or be connected

to an electric supply cable. Thereby, as compared to a pair

of manual expansion tongs, a simpler, more efficient and

usable tool may be provided for the expansion of e.g. PEX

plastic pipes and PEX plastic rings. In its position of use,
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such a gun tool may be operated just by one hand, which means
that the other hand may be used, for example, to hold
securely a flexible PEX plastic pipe which is sought to be
expanded and which is projecting freely from a wall.
Moreover, the use of such a gun tool requires little space,
which makes this tool well suited for plumbing operations in
areas of little space. By thus providing a working tool which
is adapted for the user, for example the plumber, to a
substantially greater degree; as compared to expansion tongs
or a large hydraulically activated expansion tool, the use of
for example PEX plastic pipes and PEX plastic rings coﬁlé
increase in connection with pipe installation jobs in e.g.

family houses and buildings.

Brief Description of the Figures of the Drawings

Ih'the‘following part of the description reference will be
made to one non-limiting exemplary embodiment of the present
slide plunger device, cf. Fig. 2 and Fig. 3, and expansion

tongs according to known technique, cf. Fig. 1:

Fig. 1 showing a view in a partial section of a pair of
expansion tongs according to known technique, the components
of the tongs being visualized in the position of use, the
expansion jaws of the tong cold-expanding a PEX plastic pipe

and an externdllyVlocated‘PEX plastic ring;

Fig. 2 showing a view and a partial section of an expansion
device with a portable gun tool arranged thereto, said
expansion device comprising the present slide plunger device,
the components of the expansion device moreover being shown
in the form of a split view, wherein the expansion jaws of

the expansion device are shown in an inactive position, in
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which the jaws are bearing on each other, and in which the
expansion device is releasably connected by means of a
conical slide plunger to an electromechanical actuator
positioned in the gun tool, the drawings only showing the

portion of the gun tool which is connected to the expansion.

‘device; and

Fig. 3 showing the same expansion device as that shown in
Fig. 2, but the components of the expansion device otherwise
being assembled, the expansion jaws of the expansion device
cold-expanding a PEX plastic pipe and a PEX plastic ring

placed externally thereon.

Description of an Exemplary‘Embodiment of the Invention

An actuator, preferably of the electromechanical kind .
positioned in a portable gun tool, is nbt-ihdicéted aﬁy
further or described in further detail in this exemplary
embodiment. Even though the actuator does not concern the
invention itself, it is a necessary condition for the
invention to be usable in connection with the expansion of a
plastic pipe, and possibly a plastic ring surrounding the
plastic pipe, the pipe and the riné preferably being formed
of PEX plastic material. ‘

The difference in constructional features of the present
slide plunger device and known expansion tongs will be

visualized in the following.

A pair of such expansion tongs 2 is formed by two elongate
and connected tong parts 4 and 6. The two tong parts 4 and 6
are connected at respective end portions by means of a

connecting piece 8, which is provided with a through bore 10
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and 12 at the respective end portions. The through bores 10
and 12 correspond with through bores, not shown in the
drawings, in the material of the tong parts 4 and 6, there

being positioned through each bore 10 and 12 and through each

“through bore, not shown in the drawings, of the material of

the tong parts 4 and 6, a rotary shaft 14 and 16, cf. Fig. 1;

At its connecting portion the tong part 4 has an elongate
slide plunger 18 rotatably arranged thereto, whereas the tong
part 6 is provided with a through bore 20 and an external
connecting element 22 at its connecting portion, the boré 20
and the connecting element 22 béing in a through connection
with each other, and through which connecting element 22 and
bore 20 the elongate slide plunger 18 is positioned
displaceable along the centre axis of the connecting element
22,

Longitudinally, the slide plunger 18 is formed by two slide
element portions, one slide element portion thereof being
formed by a cone 24, the other slide element portion being
formed by an elongate spacer 26 placed along the centre axis
of the cone 24, the cone 24 and the spacer 26 being fixedly
arranged to each another, the cone'24 projecting further than
the spacer 26 from its centre line, near the transition

between. the cone 24 and the spacer 26. The free end portion

of the spacer 26 is rotatably arranged to the tong part 4,

the slide plunger 18 being provided with a through bore 28
corresponding with corresponding through bores, not shown in
the drawings, of the paterial of the tong part 4, there being
placed through the bore 28 and each through bore, not shown
in the drawings, of the material of the tong part 4, a rotary
shaft 30, cf. Fig. 1.
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In its position of use, the cone 24 of the slide plunger 18
has an expansion head 32 arranged surroundingly thereto. The
expansion head 32 is formed by a sleeve 34, there being
rotatably arranged to the circumference of said sleeve 34
several elongate expansion jaws, of which only two expansion
jaws 36 and 38 are shown in Fig. 1, the expansion jaWs;
including the expansion jaws 36 and 38, projecting from the
sleeve 34, in the following referred to as a jaw sleeve 34,
along the longitudinal axis of the slide plunger 18. In its
position of use the cone 24 of the slide plunger 18 is
surrounded by the expansion jaws, including the expansioﬁ
jaws 36 and 38, the internal surfaces thereof together
forming a conical surface shape which is complementary to the
external surface shape of the cone 24. On the opposite side
of the common and not further described support area 39 of
the expansion jaws, including the expansion jaws 36 and 38,
the jaw sleeve. 34 of the expansion head 32 1s connected by a
threaded connection to the connecting element 22 of the tong
part 6. Internally, the connecting element 22 is formed
cylindrically, so that the cone 24 may be reciprocated
longitudinally in this cylinder area. When the jaw sleeve 34
and the associated expansion jaws, including the expansion
jaws 36 and 38, are connected to the connecting element 22,
as the cone 24 is displaced in its longitudinal direction

outwards towards the internal and conical surfaces of the

:expan51on jaws, the cone 24 exerts a plunger—llke thrust

force on internal surfaces of the expan51on jaws, 1nclud1ng
the expansion jaws 36 and 38. Thereby the free end portions
of the expansion jaws, including the expansion jaws 36 and
38, are pushed outwards, exerting an outward expansion force
ageinst an externally located end portion of a PEX plastic
pipe 40 and an associated PEX plastic ring 42 positioned

externally on the PEX plastic pipe 40. Thereby, in one or
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more turns, the internal diameters of the PEX plastic pipe 40
and the PEX plastic ring 42 are expanded, so that immediately
after that, a connecting nipple, not shown in the drawings,
of a suitable external diameter may be inserted into the
expanded end portion of the PEX plastic pipe 40. The
subsequent shrihking of the PEX plastic pipé 40’and‘the'PEX
plastic ring 42 then provides a pressure-tightening
connection between the connecting nipple and the PEX plastic

pipe 40.

The relative displacing motion that brings about the reqﬁired
outward expansion force between the cone 24 of the slide
plunger 18 and the expansion jaws, including the expansion
jaws 36 and 38, is provided in that at their free end
portions opposite their connecting portions, the two tong
parts 4 and 6 of the expansion tool are pushed manually
towards each other in one or more turns by a certain thrust
force. In‘thé éxpansion tongs‘2 the ménual thrust foréevis
subjected to a force transmission (gearing), as the tong
parts 4 and 6 are arranged, at their connecting portions,
with a torque transmitting device based on the lever
principle, while at the same time the surface of the cone 24
relative to the centre axis of the .cone 24 has been given a:
suitable pitch angle, so that the expansion force transferred
to, and acting between, the cone 24 and the internal surfaces
of the expansion jaws,,including‘the expansion jaWs<36 and
38, is far greater than the manually*providéd thrust force on

the tong parts 4 and 6.

As compared to the expansion device of the expansion tongs 2,
the expansion device of the present invention is provided
with a thrust plunger 44, which is formed in its longitudinal

direction by a plunger body, the plunger body being in the
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shape of, and in this exemplary embodiment being formed by,
but not being limited to, a cone 46 provided with an end
piece 48 arranged fixedly thereto, the end piece 48 being
positioned at the end opposite the apex of the cone 46.
Alternatively, in an exemplary embodiment not shown, the
slide plunger 44 may be formed by a dohe withoﬁt an end

piece.

In its position of use the end piece 48, alternatively a cone
not shown, has an actuator, not shown in the drawn figures,
releasably arranged thereto, the actuator being positionéd in
a portable gun tool 50. The actdator, and thereby the gun
tool 50, has one end portion of an actuator shaft 52 arranged
thereto, preferably a non-rotating actuator shaft 52. The
characteristic of the present invention is that the second
end portion of the actuator shaft 52 is releasably connected
to the end piece 48 -of the cone 46, or alternatiVely, that
fhe second end portion of £hé acﬁuétor shaft 52 is réleasably
connected to the cone, not shown in the figures of the
drawings, the releasable coupling connection of this
exemplary embodiment being formed by a threaded connection.
Alternatively this coupling connection may be formed of a
bayonet connection, for example.‘In this exemplary embodiment
the end piece 48 is formed with a circular bore 54, the

centre axis of the bore 54 coinciding with the centre axis of

“the cone 46, the bore 54 being provided with an internal

threaded portion corresponding, in its position of use, with
a corresponding external threaded portion in the other end
portion of the actuator shaft 52. In an exemplary embodiment,
not shown, when a con; without and end piece is used, the
cone may correspondingly be formed with a circular bore and a

threaded coupling connection with an actuator shaft.
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In its position of use, the slide plunger 44 of the present
invention also has, and is surrounded by, an expansion head
56 and a connecting element 58. The expansion head 56 is
formed of a jaw sleeve 59, to the circumference of which jaw
sleeve 59 several elongate expansipn jaws are arranged
rotatably, three expansioh ﬁaws 60, 62, and 64 thefeof béihg
shown in Fig. 2, projecting from the jaw sleeve 59 and along
the longitudinal axis of the slide plunger 44. The expansion
jaws, including the expansion jaws 60, 62 and 64, have the
jaw sleeve 59 rotatably arranged thereto in a support area
66. By means of e.g. an internally threaded end portion,.the
jaw sleeve 59 has e.g. an externally threaded end portion on
the connecting element 58 releasably arranged thereto. At the
opposite end portion and by means of a similar threaded
connection, the connecting element 58 has a circular opening
of the gun tool 50 releasably arranged thereto, the
connecting element 58 at the same time surrounding the
actuator shaft 52 of the gun tool 50. In an éxempiary
embodiment not shown, the connecting element 58 may be
fixedly arranged to the gun tool 50, so that the connecting
element 58 forms the muzzle portion of the gun tool.
Internally, the connecting element 58 is formed with a
cylindrical bore 58', so that the cone 46 in its position of
use and in its longitudinal direction may be reciprocated in

the bore 58', cf. Fig. 3. In its position of use, when the

‘actuator shaft 52 is‘releaSably'connectéd to the end piece 48

of the cone 46, or alternétiﬁely,'when the actuator Shaft 52
is releasably connected to the cone without an end piece,,not
shown in the drawings, the actuator is activated, pushing the
slide plunger 44, and thereby the cone 46, towards the
internal and conical surfaces of the expansion jaws,
including the expansion jaws 60, 62 and 64. By means of this

expansion device this plunger-like thrust force is converted
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into an outward, and compared to the thrust force, much
larger expansion force against a surrounding inner end
portion of a PEX plastic pipe 68 and a surrounding PEX
plastic ring 70, cf. Fig. 3, so that a connecting nipple, not
shown, may then be 1nserted into the expanded end portion of
the PEX plastic plpe 68 The subsequent shrlnklng of the PEX
plastic pipe 68 and PEX plastic ring 70 then provides a
pressure-tightening connection between the connecting nipple

and the PEX plastic pipe 68.

By the use of a threaded connection for releasably connecting
the actuator shaft 52 to the end'piece 48 of the cone 46,
possibly for connecting the actuator shaft 52 to a cone
without an end piece, not shown, the cone 46, for example,
may be provided with a through hole 72 positioned
diametrically, cf. Fig. 2 and Fig. 3, so that by means of a
key tool, not shown, placed in the hole 72 ““the threaded
connection may be made up to a sufflclently great torque. For
a corresponding reason the connecting element 58 may be

provided with a through hole 74 located diametrically.
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CLAIMS

A slide plunger device (44) in an expansion device,
which is connected, by means of a connecting element
(Sé)'fixedly or releasably arranged thereto, to an
expansion tool, wherein the expansion device may be
formed of an expansion head (56) provided with a jaw
sleeve (59) which has several rotatable expansion jaws,
including expansion jaws (60, 62, 64) arranged thereto,
in the position of use complementarily surrounding the
whole or parts of the slide plunger (44), and wherein
the connecting element (58) is used to connect the
expansion device to an actuator located in the expansion
tool, the expansion device preferably being used for
cold expansion of an end portion of a plastic pipe (40,
68) and possibly a surroundingwplastic ring (42, 70),
characterized. in -that the slide‘ﬁlﬁhg;r
(44) is provided with a preferably releasable coupling
connection which connects the slide plunger (44) to the
free end portion of an actuator shaft (52), the actuator
shaft (52) having, at the opposite end portion, an
actuator arranged thereto, placed in a portable gun tool

(50), preferably.

A device according to claim 1, char actérized
in ‘that the slide plunger (44)'ié formed by just one
plunger body, e.g. a cone (46), or possibly a plunger
body provided with an end piece (48) fixedly arranged
thereto, the pluhger body, possibly the end piece (48)
fixedly arranged to the plﬁnger body, being provided
with a releasable coupling connection, which is arranged
to connect the slide plunger (44) to the free end
portion of the actuator shaft (52).
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3. A device according to claim 1 or 2,
characterized 1in that the releasable
coupling connection is formed by a threaded coupling

connection.

4.A A device according to claim 1 or 2,
characterized in that the releasable

coupling connection is formed by a bayonet connection.

5. The use of a slide plunger device (44) in an expansion
device according to one or more of the claims 1-4, the
expansion device being coupled to an actuator shaft (52)
and an associated actuator, preferably of an

electromechanical kind, in a portable gun tool (50).
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