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(57) Abrege/Abstract:
The Invention relates to a device comprising supports (3, 4) which can be moved relative to each other and on the mutually facing
walls of which toothed profiles (6, 7) are provided. Each said toothed profile interacts with opposing segments (31, 32) of a
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(57) Abrege(suite)/Abstract(continued):
rotatable gear (2), by means of the rotation of which the supports (3, 4) can be moved In opposite directions simultaneously In a

synchronized manner. The gear (2) has a varying tip circle diameter (d) along the gear circumference, wherein the tip circle
diameter (d) increases along a segment (31, 32), and an effective outer diameter (d,) of the gear (2) is arranged between the

supports (3, 4) in a clamped rotational position, said effective outer diameter (d ) matching a target diameter.
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(34) Title: ASYMMETRICAL GEAR
(34) Bezeichnung : ASYMMETRISCHES ZAHNRAD

/é\‘\‘} (57) Abstract: The invention relates to a device comprising
supports (3, 4) which can be moved relative to each other and

Ak on the mutually facing walls of which toothed profiles (6, 7)
O

are provided. Each said toothed profile mteracts with
opposing segments (31, 32) of a rotatable gear (2), by means
| oo v of the rotation of which the supports (3, 4) can be moved 1n
-= opposite directions simultaneously 1in a synchronized manner.
&’é}/ The gear (2) has a varying tip circle diameter (d) along the

1 gear circumierence, wherein the tip circle diameter (d)

5 .
/ increases along a segment (31, 32), and an effective outer
olllo I diameter (d.) of the gear (2) 1s arranged between the supports
0,
o,

T

(3, 4) in a clamped rotational position, said effective outer
— 2 diameter (d.) matching a target diameter.

(57) Zusammenfassung: Die Erfindung betrifft eine
Emrichtung mit gegeneinander vertahrbaren Supporten (3,
4), an deren einander zugewandten Wandungen Zahnprofile
(6, 7) vorgeschen smnd, die jewells mit sich
gegeniiberliegenden Segmenten (31, 32) eines drehbaren
Zahnrades (2) zusammenwirken, durch dessen Drehung die
Supporte (3, 4) gleichzeitig n entgegengesetzte Richtungen
im Gleichlaut vertahrbar sind, das Zahnrad (2) entlang seies
Umianges
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zu beantragen und zu erhalten (Regel 4.17 Ziffer ii)

emen unterschiedlichen Kopikreisdurchmesser (d) autweist, wobel der Kopikreisdurchmesser (d) entlang emes Segmentes (31,
32) zunimmt und ein wirksamer Aullendurchmesser (dy) des Zahnrades (2) zwischen den Supporten (3, 4) in einer gespannten
Drehstellung angeordnet 1st und der wirksame Aullendurchmesser (dvw) mit einem Solldurchmesser tiberemnstimmit.
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Asymmetrical toothed wheel

The invention relates to a device comprising supports which are capable of being
moved with ‘respect to each other and the mutually facing inner walls of which have
provided on them toothed profiles which co-operate in each case with opposed segments
of a rotatable toothed wheel, by the rotation of which the supports are capable of being
simultaneously moved in synchronism in opposed directions, the toothed wheel has a

differing tip circle diameter along its periphery.

The device is known as part of a clamping device for elongate profile sections in the

prior art, tor example from DE 1 463 226 A.

The known clamping devices for tube sections have separate clamping jaws by whicn
the tube section cut to length can be positioned in a fixed manner with respect to a
machining tool, for example a bevelling head. Although clamping tools of this type clamp
sufficiently firmly the tube section cut to length, they are nevertheless inadequate in their
precision. Tolerable deviations In the range of a few micrometres of the tube section cut {o
length, which can have a length of several metres altogether and can be up to 100 kg or

more, are not capable of being indicated by the aforesaid clamping tools.

The object of the invention is therefore to provide a clamping tool with a high degree

of precision.

The object is attained by a device named in the introduction -whereby the tip circle
diameter increases along a segment and an effective external diameter of the toothed
wheel is present between the supports in a clamped rotational setting and the effective
external diameter corresponds to a nominal diameter.

In accordance with a preferred embodiment, the tip circle diameter increases in a
direction of rotation along a segment of the toothed wheel. Preferably, the tip circle
diameter increases in a continuous manner along one segment of the toothed wheel. The
maximum change in the tip circle diameter is preferably between 0.01 mm and 0.15 mm.

Also according to a preferred embodiment, an opposed segment Is capable of being
imaged onto one segment by a 180 degrees rotation about an axis of rotation of the

toothed wheel.

Still in accordance with a preferred embodiment, each of the supports has a clamping

jaw, which clamping jaws co-operate, and the toothed wheel is rotatable between an
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opened rotational setting, in which the clamping jaws are moved apart from each other
and release the article, and a clamped rotational setting, in which the two clamping jaws

are moved so far towards each other that they clamp the article.

The device has two supports which are capable of being moved with respect to each
other and the mutually facing inner walls of which have toothed profiles, preferably in the
fofm of toothed racks, which co-operate in each case with opposed segments of a toothed
wheel, the two supports are preferably driven direcily by cylinders or cther actuating
members. The supports are preferably driven simuitaneously in opposed directions. The
toothed wheel then permits an exact synchronization of the two supports in opposed
directions. The supports can also be driven by way of the toothed wheel itself. The
described device-can be a component part of a clamping device. The cilamping device can
be part of an additional function of an integrated machine, for example for cutting sections
of an elongate profile to length. The expression “elongate profile” is to be understood here
and in the following as being hollow and solid profiles of any desired cross-section. The
elongate profile sections can consist of plastics material, but in particular also of metal, or

can have metal.

Despite possibilities of manufacturing the individual components, in particular the
toothed wheel, but also the supports, in a highly precise manner, for example by wire
erosion, deviations from the nominal dimensions of the components produced occur,
which are so great that a sufficiently precise synchronized guidance of the supports is not
provided despite the toothed wheel as well as a sufficiently precise clamping of an
elongate profile section by means of two clamping jaws fixed in position relative to the
supports. An important reason for this is the deviation, even if very small, of an effective

external diameter of the toothed wheel from a nominal diameter.

In practice an entire series of toothed wheels must therefore first be manufactured in
a precise manner so as then to select those toothed wheels from the production series
which have a deviation still acceptable from the nominalﬁvalue, in particular with respect to
the tip circle diameter. It is usual for different toothed wheels and toothed racks produced
In an identical manner to have different tip circle diameters along their external periphery
formed by the radially outermost regions of their teeth. Although the deviations are slight
and are in the 1/100 mm range, they are nevertheless too large for the precision required.
According to-experience, only about every fourth toothed wheel can be used for fitting in
the device. A mo’re precise manufacturing of the components in the 1 um range would be

necessary, put it is uneconomical.



[0

5

20

D
AN

30

35

CA 02860194 2016-08-12

File number: 12359-002 - 3 -

Therefore, according to the invention a toothed wheel is provided in order to improve
the synchronization of the two supports, which in a purposeful manner has tip circie
diameters of different length along its tip circle formed by the radially ocutermost regions of
its teeth. The tip circle diameter is to be understood in this case as being the distance
between the outer points of two opposed teeth. The toothed wheel according to the
invention thus has a different effective external diameter in each case depending upon the
angular setting between the two supports. The effective tip circle diameter Is also

designated simply as the effective external diameter in this case.

In a preferred embodiment of the invention each of the supports has a clamping jaw
arranged fixed in position on it, these clamping jaws co-operating in order to clamp an

article in a precise position. When the two clamping jaws are moved apart from each other

they release the article, and when the two clamping jaws are moved towards each other
they clamp the article. The exact synchronization of the two supports and thus of the two
clamping jaws is achieved by the toothed wheel according to the invention which engages
in the two toothed profiles of the supports. The toothed wheel turns between the release

setting and the clamping setting.

At the time of the clamping procedure, in particular of the tube section cut to length,
by the two clamping jaws, which are preferably arranged on supports by way of arms, it Is
necessary for an effective external diameter of the tcothed wheel to be provided between
the two supports which corresponds to the exact nominal diameter of the toothed wheel.
The nominal diameter of the toothed wheel is to be understood as being the theoretically
exact tip circle diameter which an ideal toothed wheel would have in order {o clamp the
article exactly centrally and to position it exactly with respect {o the tool in the clamped

state.

On account of the different tip circle diameter of the tcothed wheel along its periphery
the toothed wheel can be moved by rotation into the setting in which the external diameter
effective between the supports corresponds exactly to the nominal diameter. The word
‘exactly” is to be'understood as also meaning slight deviations of + 2 um and less in this

case.

It Is advantageous for each toothed wheel produced which preferably has diameters
differing in a continuous manner to be used essentially in this way fcr the device
according to the invention. It is no longer necessary for an entire series of gearwheels to
be produced first so as then to select an individual ideal toothed wheel from this

production series and to separate out the others.
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The maximum path of travel of the supports is selected In this case in such a way that
in order to clamp and release the article the toothed wheel need be turned only by a
fraction of a complete revolution, preferably only by from 5° to 20°. As a result, it is
possible for the external diameter of a sector of the toothed wheel to be made increasing
IN a continuous manner, in which case this sector can also comprise 180° of the periphery
of the toothed wheel, and it is then preferable for the toothed wheel to comprise two
halves arranged rotationally symmetricaily by 180°. In terms of the order of magnitude the
difference between the largest and the smallest tip circle diameter of the toothed wheel
according to the invention is from 0-01 mm to 0-15 mm. The differences in diameter also
amount to approximately from 10 to 150 times the still tolerable slight deviations of + 2 um,

depending upon the sector size and the tooth interval.

Other embodiments of the toothed wheel of variable tip circle diameter, however, are
also possible. By.way of example, the radius of the tip circle can remain constant over one
sector, and different sectors can have different external radi. Mixed forms are also

possible.

The Invention is described with reference to two embodiments in three figures. In the

figures

Fig. 1 is a perspective view of part of a clamping device according to the invention with

a tube section clamped;

Fig. 2 shows the internal structure in Fig. 1 with two supports and an asymmetrical

toothed wheel;
Fig. 3a Is a front view of the clamping device in Fig. 1 in the released state, and

Fig. 3b Is a front view of the clamping device in Fig. 1 in the clamped state.

Fig. 1 shows the part of a clamping device 1 for clamping, in particular, metallic tube

ends 16. The clamping device 1 is part of a profile-sawing machine (not shown). Protile-
sawing machines allow sections to be sawn off from, in particular, metallic tubes or

metallic solid profiles as a special form of the elongate profiles. The sawn-off profile
sections can then be further machined on the ends thereof with machining apparatus in
the machining procedures following the sawing. The further machining can take place for
exampie in a bevelling process by a bevelling tool 17 or by centring boring by means of a
centring bore, In particular in the case of solid pratiles. The requirements for the precision
of the machining are very high, so that for example during the bevelling of tube section

ends the eccentricity of the bevel with respect to the external face of the material on
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account of clamping errors should amount at most to from 0-01 to 0-05 mm depending

upon requirements.

In order to achieve such a high degree of positional accuracy it is necessary infer alia
for the tools to operate in a precise manner and, to this end, to be manufactured in a
precise manner. In addition, the individual components used for the clamping tool must be
highly precise. That means that with respect ¢ a toothed wheel 2 illystrated in the
clamping device 1 in Fig. 2 a tip circle diameter d of the toothed wheel 2 and the accuracy
of a toothed rack 6, 7 co-operating with the toothed wheel 2 should deviate at most by
from 1 to 2 um from a nominal value. Conventional manufacturing techniques, even with
the wire erosion method, do not permit a sufficiently precise manufacture of the toothed
wheels 2 and the toothed racks 6, 7. The toothed wheels 2 manufactured have to be
tested individually, and only the toothed wheels 2 manufactured in a precise manner are

selected and used for installation in a clamping tool 1.

In the case of the clamping tool 1 illlustrated in Fig. 1, two mutually opposed supports
3, 4 are provided, which are movable in opposite directions and on the mutually facing
inner walls of which a toothed rack 6, 7 is formed. The two toothed racks 6, 7 co-operate
In each case with the toothed wheel 2 which is mounted in a rotatable manner between
the two toothed racks 6, 7 of the supports 3, 4 and thus ensures the synchronization of the

supports 3, 4.

The supports 3, 4 are driven Iin this case by way of an associated first cylinder 41 and
a second cylinder 42. Alternatively, however, the drive can also be carried out directly by
way of the toothed wheel 2. In the view according to Fig. 1 the left-hand support 3 is
moved upwards and the right-hand support 4 is moved downwards, and in this case the

toothed wheel is turned in the clockwise direction: when the toothed wheel 2 is turned in

the anticlockwise direction the two supports 3, 4 are moved accordingly in the reverse
direction. The toothed wheel 2 ensures the exact synchronization of the two supports 3, 4.
As shown in Fig. 1, the two supports 3, 4 have arranged on them in each case arms 8, 9
with clamping jaws 11, 12 which allow the tube section 16 cut to length to be clamped and
allow this clamped tube section 16 to be supplied for further machining by the bevelling
toot 17.

According to the prior art a number of toothed wheels 2 are manufactured with as
nigh a degree of precision as possible, In particular with respect to their tip circle diameter
d, and out of the number use is made of only approximately every fourth or fifth toothed

wheel 2 which has a sufficiently exact tip circle diameter d at least in one segment, so that
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the supports 3, 4 can be guided in an exact manner.

The invention solves this problem in that the toothed wheel 2 has a variable tip circle
diameter d along its tip circle. An embodiment is tlustrated in Figs. 3a and 3b. The
embodiment of the toothed wheel 2 according {o the invention illustrated in Fig. 3a has
two half segments 31, 32 arranged rotationally symmetrically offset by 180°. The tip circle
diameter d of each of the toothed wheel half segments 31, 32 increases in a continuous

manner all over each of the half segments 31, 32 in the anticlockwise direction in Fig. 2.

In this case the tip circle diameter d is to be understood here as being the distance
from the centre of the toothed wheel 2, through which a toothed wheel shatt also passes,
to the radially outermost point of the external periphery, i.e. the tip circle, of the toothed
wheel 2, in which case the tip circle of the toothed wheel 2 is formed by a notional
connecting line along the outermost points of the individual teeth. The tip circle is

indicated by a broken line in Fig. 3a and Fig. 3b.

Figs. 3a, 3b are two front views of the part of the clamping device 1 iHlustrated in
Fig. 2. The two front views of Fig. 3a and Fig. 3b differ in the setting of the toothed wheel
2 and thus in the setting of the supports 3, 4. The toothed wheel 2 in Fig. 3a is illustrated
in a rotational setting releasing the tube section 17 and the toothed wheel 2 in Fig. 3b Is
illustrated in the rotational setting clamping the tube section 16. The device 1 illustrated In
Fig. 1 i1s dimensioned in such a way with respect to the length of the toothed racks 6, 7,
the size of the teeth and the distance of the teeth as well as the tip circle diameter d of the
toothed wheel 2 that the maximum path of travel of the supports 3, 4 is so long that the
toothed wheel 2 need be rotated less than 180° degrees {sic] to pass over the maximum
path of travel completely. The tip circle diameter d the toothed wheel 2 varies between the

lowest and the greatest value by from approximately 0-01 to 0-15 mm. The increase in the

tip circle diameter d in the anticlockwise direction is thus shown greatly exaggerated In
Fig. 3a and Fig. 3b. The effective external diameter d,, present perpendicularly to the two
supports 3, 4 movable parallel to each other in each case in Figs. 3a, 3b changes with the
rotational setting of the toothed wheel 2. The effeciive external diameter d,, I1s also present
perpendicularly to the toothed profiles 6, 7 of the supports 3, 4 and preferably horizontally
between the two supports 3, 4.

For operation the toothed wheel 2 s positioned in its rotational setting between the
two supports 3, 4 in such a way that in the clamped state as shown in Fig. 3b, i.e. when
the two clamping jaws 11, 12 firmly embrace the tube section 16 to be clampeaq, the

effective external diameter d,, corresponds o the nominal value of the tip circle diameter d
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he clamped tube

section 16 can be subjected to a machining of the end thereof in this precise position, r.e.

which corresponds exactly to the nominal requirement.

In order to release the clamping jaws 11, 12 the first cylinder 471 1s moved downwards

and the second cylinder 42 is moved upwards, and in this way the toothed wheel 2 is

turned in the anticlockwise direction in Fig. 3b, and other effective external diameters d,,

i.e. which are increasingly smaller during the unclamping, are present between the two

supports 3, 4. What is decisive is the exact and high precision of the positioning at the

moment of clamping the tube section 16 by the two clamping jaws 11, 12 arranged on the

supporis 3, 4.
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Claims:

A device with supports (3, 4) which are capable of being moved with respect to each
other and the mutually facing inner walls of which have provided on them toothed
profiles (6, 7) which co-operate in each case with opposed segments (31, 32) of a
rotatable toothed wheel (2), by the rotation of which the supports (3, 4) are capable of
being simultaneously moved in synchronism in opposed directions, the toothed wheel
(2) has a differing tip circle diameter (d) along its periphery, characterized in that the
tip circle diameter (d) increases along a segment (31, 32) and an effective external
diameter (d,,) of the toothed wheel (2) is present between the supports (3, 4) In a
clamped rotational setting and the effective external diameter (d,,) corresponds 1o a

nominal diameter.

A device according to Claim 1, characterized in that the tip circle diameter (d)

Increases in a direction of rotation along a segment (31, 32) of the toothed wheel (2).

A device according to Claim 2, characterized in that the tip circle diameter (d)

iIncreases in a continuous manner along one segment (31, 32) of the toothed wheel

(2).

A device according to Claim 2 or 3, characterized in that an opposed segment (32) is
capable of being imaged onto one segment (31) by 180° rotation about an axis of
rotation of the toothed wheel (2).

A device according to any one of Claims 1 to 4, characterized in that a maximum
change in the tip circle diameter (d) 1s between 0-01 mm and 0-15 mm.

A device according to any one of Claims 1 to 5, characterized in that each of the
supports (3, 4) has a clamping jaw (11, 12), which clamping jaws (11, 12) co-operate,
and the toothed wheel (2) is rotatable between an opened rotational setting, in which
the clamping jaws (11, 12) are moved apart from each other and release an article
(16), and the clamped rotational setting, in which the two ciamping jaws (11, 12) are
moved so far towards each other that they cilamp the article (16).



CA 0286019%4 2014-06-20

WO 2013/098388 PCT/EP2012/077044

1/4

o
L=,
Li




CA 0286019%4 2014-06-20

PCT/EP2012/077044

WO 2013/098388

2/4




CA 0286019%4 2014-06-20

WO 2013/098388 PCT/EP2012/077044
3/4




CA 0286019%4 2014-06-20

WO 2013/098388 PCT/EP2012/077044
4/4




41

£
O O ©O Q ©O O] O
o © O o O O
o O O OoOW\Wo O
OOImulOPwOO
- {
/




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - abstract
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - abstract drawing

