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(57) Abregée/Abstract:

The invention relates to a fixing device for fixing a soldering nozzle to a soldering device, comprising a front working end and a
rear, fixing end, said ends being opposite each other. The soldering device has a connecting end to which said fixing end Is
fixed. A rotationally symmetrical section Is arranged at at least one end. The aim of the invention Is to provide a secure, simple,
detachable means of fixing a soldering nozzle In a soldering device, using a simple construction. To this end, one end has a
cone-shaped section which Is configured with an outer cone, said outer cone being arranged at least in places in a peripheral
direction and being eccentric In relation to the rotationally symmetrical section. The other end is configured with an inner cone,
the outer cone being arranged In said Inner cone in such a way that the outer cone is able to rotate between an insertion position
and a fixing position.
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The invention relates to a fixing device for fixing a soldering nozzle to a soldering device, comprising a front working end and a
rear, fixing end, said ends being opposite each other. The soldering device has a connecting end to which said fixing end is fixed. A

rotationally symmetrical section is arranged at at least one end. The aim of the invention is to provide a secure, simple, detachable means
of fixing a soldering nozzle in a soldering device, using a simple construction. To this end, one end has a cone—shaped section which is
configured with an outer cone, said outer cone being arranged at least in places in a peripheral direction and being eccentric in relation to

the rotationally symmetrical section. The other end is configured with an inner cone, the outer cone being arranged in said inner cone in
such a way that the outer cone is able to rotate between an insertion position and a fixing position.
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Fixing Device

The present invention relates to a fixing device for fixing a
soldering tip at a soldering device, the soldering tip having
a front working end and a rear attachment end opposite said
front working end, and the soldering device having a joining

end for fixing the fixing end, with a rotationally symmetrical
section being arranged at least at one end.

A fixing device of that kind is known for instance from EP
132569. In this device the rear fixing end 1s i1nserted 1n a
frictionally engaged manner into a receptacle of the joining
end, for which purpose the soldering tip with 1i1ts fixing end

must be pressed into an appropriately selected receiving bore
thus causing the fixing of the soldering tip.

DE 2657569 discloses a fixing device in which the rear fixing
end i1s provided with an external thread. This thread 1is
screwed 1into a receptacle having a corresponding internal

thread thus causing the soldering tip to be attached at the
soldering device.

Furthermore, DE 29600771 discloses a sleeve-shaped tip support
which receives a fixing end of a soldering tip. When screwling

the tip support to the soldering device, the soldering tip 1is

also fixed, since the tip support presses the soldering tip

with a conically tapering opening edge to for instance a
heating means.

Starting out from EP 132569, the object of the invention is to
enable an easily detachable fixing of a soldering tip 1in a

soldering device 1in a constructively simple and safe manner.

This object 1s achieved in that one end comprises a conical
portion which 1s provided at least at certain portions with an

outer cone arranged in the circumferential direction, said
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cone beilng arranged eccentrically to the rotational symmetric
section, wherein the other end is provided with an inner cone
in which the outer cone 1i1is rotatably supported between an

insertion position and a fixing position.

In the subject matter of the application, a thread for the
simple and releasable fixing of the soldering tip 1s not
required. Furthermore, there 1s no need to press the soldering
tip into the receptacle for the frictionally engaged
attachment. By the cooperation of the outer cone and the inner
cone, a rotation of less than 180° is usually required to turn
the soldering tip relative to the receptacle from 1its
insertion position to the fixing position. At the same time
the rotational-symmetrical section 1s received at one end by
the respective other énd, so that a favorable heat transfer
from the heating means of the soldering device results. The
inner and outer cone can be manufactured in a simple and
inexpensive manner. Compared to a pressed-in soldering tip
according to the prior art, the release of the soldering tip
is simplified by a respective turning out of the fixing

position i1nto the i1nsertion position.

According to a preferred embodiment, the rotational-
symmetrical section 1s substantially formed cylindrically.

In the above-mentioned embodiment, the soldering tip may for
instance have a tubular shape at its rear fixing end to
accommodate the joining end of the soldering device, wherein
the outer cone is formed at the joilning end and the inner cone
is formed at the fixing end. For easlier handling and
manufacturing the soldering tip, the fixing end may comprise

the cylindrical section and the outer cone, wherein the outer

cone conically tapers towards the working end, and the joining
end may be formed as a receptacle for inserting the insertion

end, and it may be formed with an inner cone which tapers

conically towards the soldering tip.
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In order to further improve the support of the soldering tip
in the receptacle, this receptacle comprises a substantially
cylindrical receiving section, which may be formed
complementary to the cylindrical section of the insertion end
of the soldering tip. The outer cone and the inner cone may be
formed relatively to these cylindrical sections at a
respective position, such as a rear end of the cylindrical
section with respect to the soldering tip. In such an
arrangement the outer cone would have a maximum diameter which
is smaller than an inner diameter of the cylindrical
receptacle section. After pushing the outer cone through the
cylindrical receiving section, this receiving section would be
inserted into the 1nner cone and would be fixed there by

turning into the fixing position.

In another embodiment, the outer cone and the inner cone may
be arranged i1n front of the respective cylindrical section of
insertion end and receptacle seen 1n the direction towards the
working end or the soldering tip. In this case, the inner cone
would have a minimum diameter which i1s greater than or equal
to the outer diameter of the cylindrical section of the
insertion end. The cylindrical section would be inserted
through the inner cone up to the cylindrical receiving section

of the receptacle.

The rotational-symmetric, or substantially cylindrical section
and the receilving section complementary thereto, may also be
formed conically. The section extends in a conically tapering
manner in the direction towards the receiving section and the
latter i1s conically expanded i1n the direction of the section
at the fixing end of the soldering tip. By this conical design
the tightness as well as the heat transfer may be improved.
Furthermore the soldering tip may be more easlily removed from
the receptacle, since the conical section can be removed more

easily, also when dirty, than purely cylindrical sections.
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The outer cone may also be formed at certain portions along
the circumference of the conical section only, wherein this
section may otherwise be formed in accordance with the
cylindrical section . In order to enable an improved heat
transfer in particular in the range of the outer cone, this
outer cone may be formed i1in the circumferential direction
continuously as a rotating conical band. Such a conical band
can usually be manufactured 1n a simpler manner as an only

section-wise formed outer cone.

To further simplify manufacture and handling when fixing the
soldering tip and to improve the heat transfer, the inner cone
and the outer cone may be inclined equally along their
circumference in the direction towards the working end of the
soldering tip. Thereby, a good mutual rotatability and an
1improved engagement of the outer cone and the inner cone are

attained.

In a simple embodiment the 1nner cone and the outer cone may
be formed essentially truncated. Therein, a circumferential
surface of the truncated cone forms the circumferential
surfaces of the outer and inner cones which taper conically
towards the working end of the scldering tip. Furthermore, the
outer and inner cone are confined by corresponding end
circular faces of the truncated cone having a smaller and a
greater diameter. It 1s self-evident that the smaller end
circular face of the 1nner cone comprises or forms a receiving
opening for i1nserting the greater end circular face of the
outer cone, and the substantially cylindrical receiving
section opens into the greater end circular face of the inner

cone.

In order to further improve the cooperation of outer and inner
cone when fixing the soldering tip, the height and depth of
outer cone and inner cone may be substantially equal.
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In order to further improve the manufacture of the outer cone,
a rear side of the outer cone may radially project from the
cylindrical section towards the outside. The manufacture of an
outer cone requires more effort, in that the rear side thereof
extends in the radial direction inclined towards the outer

side of the cylindrical section.

In order to be able to manufacture the inner cone 1n a simple
manner and by using as few material as possible, the inner
cone may be provided with an annular flange, which i1s arranged
1in front of the substantially cylindrical receiving section of
the receptacle in the direction of the soldering tip. In this
manner the cylindrical receilving section and the i1nner cone

may be formed with different outer diameters in the regions of

the receptacle.

In order to support the soldering tip 1in a simple and safe
manner during 1its rotation from the insertion position into
the fixing position, the cylindrical section and the receiving
section may have substantially equal diameters. In this manner
the cylindrical receiving section i1is basically used as an
abutment, 1n which the cylindrical section of the insertion
end of the soldering tip rotates while the outer cone in the

inner cone 1s rotated from 1ts insertion position into the

fixing position.

It would also be possible that the diameters of receiving
" section and section of the insertion end are only at some
portions substantially equal and this portion of the two

sectilons serves as an abutment or pivot bearing.

Similar to the rear side of the outer cone, an inner cone
bottom may extend radially inwards towards the cylindrical
recelving section. Thereby the manufacture of the inner cone
is simplified. It 1s self-evident that the inner cone may
extend analogously to the rear side of the outer cone also in

the radial direction inclined towards the cylindrical
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receiving section. In this context, it must be taken into
consideration that in case the rear side and 1nner cone bottom
are inclined they may for instance have a greater mutual
contact face in the fixing position of the soldering tip than

in case of an radial inward extension.

In order to enable a favorable heat transfer from a heating
means of the soldering device to the soldering tip by means of
heat conduction, the outer cone and inner cone in the fixing
position of the soldering tip may be in abutment partially and
in particular in the area of the rear side of the outer cone

and the inner cone bottom.

The fixing device according to the invention can in particular
also be used for soldéring tips of unsoldering devices,
wherein in this case the soldering tip is provided with a
soldering suction duct. This duct penetrates the soldering tip
in the longitudinal direction and i1s connected to a duct 1in
the receptacle. By the fixing device according to the
invention, a vacuum pressure-tight connection between the
soldering tip and the receptacle is enabled, wherein a
sufficient force 1s generated between the outer cone and the
inner cone and their relative rotatability, said force for
instance pressing the rear side of the outer cone to the inner
cone bottom. By this force and the tight abutment of rear side
and outer cone and inner cone bottom, the heat conduction
between the soldering tip and the receptacle or a respective
heating means 1s improved

For easier handling the soldering tip, and in particular for
the attachment thereof, this soldering tip may have a head
section with an outer hexagon between its working end and the
insertion head. The outer cone preferably extends up to a
radially outwardly extending abutment face of the head section
so that the outer cone directly follows the head section. In
the fixing position of the soldering tip the abutment face may

for instance contact a circumferential outer edge of the

T et A R
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annular flange and may be pressed thereto further sealing the

soldering suction duct and/or for improving the heat transfer.

In order to obtain a sufficient abutment for an even improved
sealing between the soldering tip and receptacle, it 1s a
further advantage in this respect 1f the abutment face
projects radially outward to a greater extent than the rear
side of the outer cone. Thereby an enlarged abutment face
between the abutment face of the head section and the
circumferential outer edge of the annular flange 1s obtained.

The receptacle may directly be a part of the soldering device,
wherein it may for instance be arranged in a tip support.
Furthermore, the receptacle with i1ts cylindrical receiving
section and the inner cone or the annular flange may be formed
as an inner bore 1n a receptacle sleeve. This receptacle
sleeve may 1n a usual manner be fixed at the soldering device,
for instance by means of screwing by means of a tip support or
the like.

The receiving sleeve may also be designed rotatable with
respect to the soldering device, wherein the receptacle or the
joining end of the soldering device are arranged basically
within the receiving sleeve. By turning the receiving sleeve,
the conical eccentric then for instance engages the joining
end of the soldering tip and a force 1s effected which presses
the soldering tip to the soldering device or, see 1n the
following, to the heating means. The soldering tip and the
heating means could also be designed in a manner that they
match positively and secured against rotation and pressing
both together is performed by turning the receiving sleeve by

cooperation of inner cone and outer cone.

Furthermore it is advantageous when the receiving sleeve also
forms part of the heating means of the soldering device. This
may for instance be implemented in that a heating winding 1is

directly arranged on an outer side of the receiving sleeve.
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Furthermore, the receiving sleeve may have an insertion
opening for a heating means and/or a temperature sensor at its

end opposite the soldering tip.

Corresponding to the outer cone, the inner cone is also
arranged eccentrically with respect to the following
cylindrical receiving section. The eccentricities between the
inner and the outer cone and the respective cylindrical
section may have different sizes and/or alignments relative to
the cylindrical section. For a simple manufacture of the
fixing means 1t 1s advantageous, when the central axes of
outer cone and i1nner cone have the same spacing to the central
axes of cylindrical section and cylindrical receiving section.
The central axes of outer cone and i1nner cone may be

collinear.

The above described soldering tip may not only be formed for a
so-called soldering iron but also as a nozzle of a hot-air
soldering device, through which hot air is guided to the

portion to be soldered or unsoldered.

In such a nozzle of a hot-air soldering device as a soldering
tip, the nozzle may comprise at least two longitudinal ducts
arranged coaxially for hot air or for a vacuum for taking off
a component to be unsoldered, whereby the nozzle further has
an improved structure. When using the new fixing device, 1t 1is
ensured for the nozzle for instance, that the longitudinal
ducts formed in the nozzle communicate in a sealed manner with
corresponding longitudinal ducts i1n the soldering device

connected.

An advantageous embodiment of the invention 1s not explained
and described with reference to the drawings.

Fig. 1 is a partially cut side elevation view of a soldering

tip as part of the fixing device according to the invention;
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Fig. 2 1s a lateral sectional view of a receiving sleeve as
part of the fixing device according to the invention, and

Fig. 3 shows the soldering tip and receiving sleeve according
to Fig. 1 and 2 1in fixing position.

Fig. 1 1s a side elevation view of a soldering tip 2 as part

of a fixing device 1 according to the invention, which 1s cut
in 1its lower half.

The soldering tip 2 comprises a working end 3 and, connected
thereto, a head section 24, a conlical section 7 and a
cylindrical section 5.

The working end 3 expands i1in the direction towards the head
section 24 in a manner curved towards the outside. The head
section 24 is formed on 1ts outer side with an outer hexagon
25. On its side opposite the working end 3, the head section 4
comprises an abutment face 26 extending radially inwardly 1in
the direction towards a central axis 32 of the soldering tip.
The conical section 7 1s connected to this abutment face. This
conical section i1s formed as an outer cone 8 or a conical

collar 15, which tapers 1n a conical manner 1n the direction
towards the working end 3.

The outer cone 8 has the shape of a truncated cone, wherein
its central axis 30 1s arranged with respect to the central

axis 32 of the remalning soldering tip at an offset 34 or at
an eccentricity 10.

The truncated outer cone 8 comprises on its side opposite the
head section 24 a rear side 18 extending radially inwardly
towards the cylindrical section 5. This rear side encompasses
the cylindrical section 5 basically as a concentrically formed
ring. The cylindrical section 5 has an outer diameter 20,

wherein a solder suction duct 23 penetrates this section as

At e




CA 02269287 1999-04-19
10

the remalning sections of the soldering tip 2 in a manner

concentrically to the central axis 32.

The outer cone 8 or the conical collar 15 and the cylindrical
section 5 form an insertion end 4 of the soldering tip 2.

Fig. 1 furthermore shows in principle an embodiment of the
fixing device according to the invention, in which the section
5' 1s formed conically tapering towards the receptacle 6, see
Fig. 2. A receiving section 14 also tapering conically towards
the soldering tip 2, see also Figure 2, is not shown for the
sake of clarity.

Fig. 2 1s a lateral side elevation view of a receiving sleeve
28 formed as a receptacle 6 of the fixing means 1 according to

the invention.

The receiving sleeve 28 comprises a cylindrical receiving
section 14. This section 1s cylindrical, with a cylinder
envelope 36 and an inner diameter 21. Fig. 2 shows an annular
flange 19 arranged left at the cylindrical receiving section
14, said annular flange projecting radially over the cylinder
envelope 36 towards the outside. An inner cone 11 1is formed
within the annular flange 19, said inner cone tapering
conically i1n the direction away from the cylindrical receiving
section 14. The inner cone 11 1s arranged eccentrically with
respect to the cylindrical receiving section 14, wherein a
central axis 31 of the inner cone 11 is arranged at a spacing
35 towards a central axis 33 of the cylindrical section 14 or
at an eccentricity 10. The inner cone 11 has a depth 17 which
1s substantially equal to a height 16 of the outer cone 8, see
Fig. 1.

The inner cone 11 comprises an 1nner cone bottom 22 on 1its
lower side facing the cylindrical receiving section 14, said
inner cone bottom extending radially outwardly relative to the
cylindrical receiving section 14.
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On 1ts end opposite the annular flange 19, the cylindrical

receilving section 14 has a portion of enlarged diameter.

The 1nner cone and the interior of the cylindrical receiving
section 14 are formed by an inner bore 27 of the receiving
sleeve 28. A heating winding as part of a heating means 29 may
be wound onto the cylinder envelope 36 of the cylindrical

receiving section 14.

Fig. 3 shows a fixing device 1 with a soldering tip 2 1in
fixing position 13. The same reference numerals characterize

the same portions and are only partially mentioned.

In the fixing positioﬁ 13 - see 1n the right part of Fig. 3
the direction of rotation 42 for rotating the soldering tip 2
between the i1nsertion position 12 and the fixing position 13 -
the outer cone 8 1s arranged i1n the inner cone 1l1. The rear
side 18 of the outer cone 8 abuts the inner cone bottom 22.
Furthermore at least a section of an outer conical surface 39
abuts an inner conical surface 40. By these abutting surfaces,
a heat transfer portion 38 between the receiving sleeve 28 and
the soldering tip 2‘is formed i1n particular in the area of

rear side 18 and inner cone bottom 22.

The cylindrical section 5 of the insertion end 4, see Fig. 1
of the soldering tip 2 is fully inserted into the cylindrical
receliving section 14 of the receiving sleeve 28. The
cylindrical section 14 serves as a pivot bearing for the
cvlindrical section 5 when turning the soldering 2 from the
insertion direction 12 into the fixing position 13 of the

insertion end 4 or the outer cone 8.

Furthermore, the abutment face 26 of the head section 24 abuts
an outer marginal face 41 of the annular flange 19 in fixing

position 13.
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Fig. 3 shows that the eccentricity of outer cone and inner
cone with respect to the respective cylindrical section 5, 14
1s equal, 1.e. the spacing between the central axes 30, 31 and
the central axes 32, 33 1s equal.

In the right portion of Fig. 3, it is further shown that for
instance the rear side 18 of the outer cone 8 abuts the inner
cone bottom 22, wherein the respective abutment face is

delimited towards the inside by the inner bore 27.
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CLAIMS:
1. A fixing device (1) for fixing a soldering tip (2)

at a soldering device, wherein the soldering tip (2)
comprises a front working end (3) and a rear fixing end (4)
opposite the front working end, and wherein the soldering
device comprises a joining end (6) for fixing the fixing end
(4), wherein a rotation-symmetrical section (5) is arranged
at least at one end (4, 6), characterized in that the rear
fixing end (4) or the joining end (6) comprises a conical
section (7), which is formed with an outer cone (8) arranged
at least at certain portions in the circumferential
direction, said outer cone being arranged eccentrically with
respect to the rotational-symmetric section (5), wherein the
end (4, 6) not comprising the conical section (7) is formed
with an inner cone (11), in which the outer cone (8) is
supported rotatable between an insertion position (12) and a

fixing position (13).

2. A fixing device as claimed in claim 1,
characterized in that the rotational-symmetric section is

substantially cylindrical.

3. A fixing device as claimed in claim 1 or 2,
characterized in that the fixing end (4) comprises the
rotational-symmetric section (5) and the outer cone (8),
wherein the outer cone (8) tapers conically towards the
working end (3), and the joining end (6) is formed as a
receptacle for inserting the fixing end (4), and is formed
with the inner cone (11), which tapers conically towards the

soldering tip (2).

4 . A fixing device as claimed in claim 3, wherein the
joining end (6) comprises a cylindrical receiving section

(14) which is complementary to the rotational-symmetric
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section (5) of the soldering tip (2), characterized in that
the outer cone (8) and the inner cone (11) are arranged 1n
the direction towards the working end (3) in front of the
cylindrical section (5) of the fixing end (4) and the

cylindrical receiving section (14) of the receptacles (6).

5. A fixing device as claimed in claim 4,
characterized in that the rotational-symmetric section (5)
tapers conically towards the receptacle, and the receiving
section (14) is formed respectively, in particular

complementary thereto.

6. A fixing device as claimed in claims 3-5,
characterized in that the outer cone (8) of the fixing end
(4) is formed as a conical collar (15) extending 1in a

circumferential direction (9).

7. A fixing device as claimed in claim 1,
characterized in that the inner cone (11) and the outer cone
(8) are inclined along their circumference in the direction

towards the working end (3) of the soldering tip (2).

8. A fixing device as claimed in claim 1,
characterized in that the inner cone (11) and the outer cone

(8) are substantially formed as truncated cones.

9. A fixing device as claimed in claim 1,
characterized in that a height (16) and a depth (17) of

outer cone (8) and inner cone (11) are substantially equal.

10. A fixing device as claimed 1n claim 1,
characterized in that a rear side (18) of the outer cone (8)
radially projects from the rotational-symmetric section (5)

towards the outside.

11. A fixing device as claimed in claim 4,

characterized in that the inner cone (11) 1is formed in an
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annular flange (19) which is arranged in front of the
cylindrical receiving section (14) of the joining end (6) in

the direction towards the soldering tip (2).

12. A fixing device as claimed in claim 4,
characterized in that the rotational-symmetric section (5)
and the cylindrical receiving section (14) of the fixing end
(4) and the joining end (6) have substantially the same

outer and inner diameter. (20,21).

13. A fixing device as claimed in claim 4,
characterized in that an inner cone bottom (22) extends
radially inwardly towards the cylindrical receiving section

(14) .

14 . A fixing device as claimed in claim 13,
characterized in that the outer cone (8) and inner cone (11)
in the fixing position (13) of the soldering tip (2) are in
abutment partially and in particular in the range of a rear
end (18) of the outer cone (9) and of an inner cone bottom

(22) .

15. A fixing device as claimed in claim 1,
characterized in that the soldering tip (2) is provided with

a solder suction duct (23).

16. A fixing device as claimed in claim 1,
characterized in that the soldering tip (2) comprises a head
section (24) with an outer hexagon between the working end
(3) and the fixing end (4), wherein the outer cone (8)
extends up to a radilally outwardly extending abutment face

(26) of the head section (24).

17. A fixing device as claimed in claim 10,

characterized in that an abutment face (26) of a head
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section (24) projects radially outwardly to a greater extent

than the rear side (18) of the outer cone (8).

18. A fixing device as claimed in claim 4,
characterized in that the cylindrical receiving section (14)
and the inner cone (11) of the joining end (6) are formed by

an inner bore (27) in a receiving sleeve (28).

19. A fixing device as claimed in claim 18,
characterized in that the receiving sleeve (28) is part of a

heating means (29) of the soldering iron.

20. A fixing device as claimed in claim 1,
characterized in that central axes (30, 31) of outer cone
(8) and 1nner cone (11) are arranged at equal spacing (34,
35) to central axes (32, 33) of rotational-symmetric section

(5) and cylindrical receiving section (14).

21. A fixing device as claimed in claim 1,
characterized in that the soldering tip (2) is formed as a

nozzle of a hot-air soldering device.

22 . A fixing device as claimed in claim 21,
characterized in that the nozzle (2) comprises at least two
coaxlally arranged longitudinal ducts for hot air or for

vacuum pressure for lifting a component to be unsoldered.
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